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Muc tiéu ctia N6 nham gidp c4c ban sinh vién chuyén nganh c6 mot tai liéu c6 dong ding
1am tai liéu hoc tap va nghién ctru nhung ching t6i ciing khong loai trir toan bd cac dbi
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khéc va nhitng nguoi quan tam dén lap trinh s& tim dugc nhimng diéu bo ich trong quyén
giéo trinh nay.
Mic du ching t6i d3 rat ¢b ging trong qué trinh bién soan nhung chic chin gido trinh
nay s& con nhiéu thiéu s6t va han ché. Rat mong nhan duoc su dong gop y kién quy bau
clia cc sinh vién va ban doc dé gido trinh ngdy cang hoan thién hon.
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CHUONG 1: TONG QUAN VE NGON NGU C++

1.1 KHAI NIEM VE LAP TRINH
1.1.1 Giéi thiéu chung

May tinh 1a mot cong cu dé giai quyét hang loat cac bai toan 16n. Mot 101 giai cho mot
bai todn nao do duoc goi la mot giai thuat hay thuat toan (algorithm); nd moé ta mot chudi
cac bude can thuc hién dé giai quyét bai toan.

Vi du: Bai toan vé sap xép mot danh sach cac s theo thir ty ting dan.

Giai thuat cua bai toan trén la: Gia str danh sach da cho la listl; ta tao ra mot danh sach
rong list2, dé luu danh sach di sap xép. Lap di lap lai cong viéc, tim sé nho nhat trong
list1, x6a n6 khoi listl va thém vao phan tir ké tiép trong danh sach list2, cho dén khi
list1 1a rong.

Giai thuat duoc dién giai bang cac thut ngit triru twong mang tinh chat dé hiéu. Ngon
ngir that su duoc hiéu boi may tinh 13 ngdn ngit may. Chuong trinh duoc dién dat bang
ngodn ngit may dugc goi 1a ¢ thé thyc thi. Mot chuwong trinh duoc viét bang bat ky mot
ngdn ngit ndo trudc hét can duge dich sang ngdn ngit may dé may tinh c6 thé hiéu va
thuce thi no.

Ngon ngit may cuc ky kho hiéu dbi véi 1ap trinh vién vi thé ho khong thé sir dung
tryc tiép ngdn ngit may dé viét chuong trinh. Mot sy triru twong khac 13 ngén ngir
assembly. N6 cung cdp nhitng tén d& nhé cho cac 1énh va mot ky hiéu dé hiéu hon cho
dir liéu. Bo dich dugc goi 14 assembler chuyén ngdn ngir assembly sang ngdn ngit may.
Ngay ca nhitng ngdén ngit assembly ciing kho sir dung. Nhimg ngén ngit cap cao
nhu: C, C++, Pascal, ... cung cép cac ky hi¢u thuén tién hon nhiéu cho viéc 1ap trinh
cling nhu thi hanh céac giai thuat.

Céc ngdn ngit cAp cao nay gitip cho cac 1ap trinh vién khong phai nghi nhiéu vé cac
ngdn ngit cap thap vi thé gilp ho chi tap trung vao giai thuat. Trinh bién dich (compiler)
s& dam nhiém viéc dich chuong trinh viét bang ngdn ngit cip cao sang ngdn ngir
assembly. Ma assembly dugc tao ra bdi trinh bién dich sau dé sé duoc tap hop lai dé
cho ra mot chwong trinh c6 thé thyc thi.

1.1.2 Dinh nghia

Lap trinh 13 k§ thuat t6 chirc dit lidu va xdy dung quy trinh xir Iy cho mdy tinh lam viéc
thong qua ngdn ngir 1ap trinh chang han nhu: C, C++, Pascal, ...

- T6 chirc dit liéu: sip xép cac thong tin nham phuc vu cho yéu cau nao do.

- Quy trinh xtr Iy: bao gém cAc chi thi dé thuc hién cac cong viéc nhu: tao thong tin ban
dau, tinh toan, sao chép, di chuyén, tim kiém, in két qua, ...

1.1.3 Giai thuat (Algorithm)

Muén viét dugc mot chuong trinh ndo d6 cho may tinh thyc hién diéu trudc tién la ta
phai tim dugc giai thuat (thuét toan) cho cong viéc can viét chuong trinh do.
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Giai thl:lat (thuat toan) 15‘1 mot tap hop co thur tu cac bude tién hanh cong viéc nham dat
duoc két qua mong mudn.
Vi du: Dé viét duoc (}huong trinh giai phuong trinh bac 2 (ax?+ bx + ¢ = 0) ta can phai
tim dugc cac budc dé thyc hién cong viéc nay, doé chinh 1a giai thuat:
Buwéc 1: Nhap3hésba, bvac
Buwéc 2: Tinh A = b?— 4ac
Buwée 3: Xét ddu A
Néu A < 0 thi phuong trinh v6 nghiém
Nguoc lai, néu A = 0 thi phuong trinh c6 nghiém kép x1 = xz = i
2a
nguoc lai (A > 0) thi phuong trinh ¢6 2 nghiém phan biét:

_-b++J/A o= —b-vJA
2a ’ 2a
1.1.4 Pac tinh cuaa gidi thuat

X1

- Phai két thuc sau mot sd bude hitu han.
- Céc budc trong giai thuat phai dugc may chép nhén va co thé thye hién duoc.
- Xét hét tat ca cac trudng hop co thé xay ra.
- Ap dung dugc cho tit ca cac bai toan cung loai (cung dang).
1.15 Cacluuy
- M6t bai toan c6 thé c6 nhiéu giai thuat khac nhau.
- Mot giai thuat duoc goi la tdt néu nod co cac tinh chit sau:
+ Pon gian, dé hiéu.
+ Tiét kiém vung nho.
+ Thoi gian thyc hién nhanh.
1.1.6 Cac cong cu thé hién giai thuat
Dé thé hién gié}i thué}t ta c6 thé dung nhiéu céng cu khac nhau, trong d6 c6 2 cong cu
dugc dung nhi€u nhat 1a ngoén ngir gid va luu do.
1.1.6.1 Ngén ngir gia
Ta c0 thé st dung cac tir ngit, ky hiéu sao cho ngan gon, dé hiéu va c6 danh so thi ty
cac buodc thuc hién.
Vi dy: Giai thuat giai phuong trinh bac 2 & trén dugc thé hién bang ngdn ngit gia.
1.1.6.2 Luwu dé (Flow chart)

Ta str dung cac khdi theo qui dinh dé thé hién giai thuat, cac khdi duoc dung 1a:

:] - Bt dau / Két thic
E : Nhép / Xuét
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: Thi hanh (Thyc hién)

<> hodc O  Lya chon (Pidu kién)

: Chuong trinh con

C:\\ : Tap hop céc tap tin dir li¢u

: Cac ghi chu, giai thich

@ - Noi

— :Duongdi

Vi du: Giai thuat giai phuong trinh bac 2 & trén dugc thé hién bang luu d6 nhu sau:

Bt dau

f

Nhép a, b, c

A=b%?—-4ac

)
<£ 0 »” Xuht PTVN

A=0 »~ Xuit x = -b/(2.a)

x1=(-b+y/2)/(2.3)
x2=(-b-\/A)/(2.a)

A 4

Két thic A4 y

1.2 CAC THANH PHAN CO BAN TRONG NGON NGU C++

Mot ngdn ngir 1ap trinh (NNLT) cép cao cho phép nguoi lap trinh (NLT) biéu dién ¥
tuong cua minh dé giai quyét mot van dé, mot bai toan bang cach dién dat gan véi ngon
ngir théng thuong thay vi phai dién dat theo ngdn ngir may (ddy cac ky hiéu 0, 1). Hién
nhién, cac y tuong NLT mubn trinh bay phai dugc viét theo mot cdu tric chit ché thudong
duoc goi 1a giai thuat hay thuat toan va theo ding cac qui tic cua ngdn ngit goi 1a cu
phép hodc van pham.
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1.2.1 Bang ky tu cia C++
Duéi day 1a bang ky tu dugc dung dé tao nén nhitng cau 1énh cta ngdn ngit C++:
- Céc chit ci La tinh (viét thuong va viét hoa): a.z va A..Z. Ciing mot chit céi
nhung viét thuong phan biét vi viét hoa. Vi du chir cai 'a’ 13 khac voi'A'.
- DAu gach duéi: _
- Cac chir sb thap phan: 0..9.
- Cac ky hiéu toan hoc: +,-, *,/, % , &, ||, !, >, <, = ...
- Cac ky hiéu dic biét khac: , ;: [ 1, {3, #, ddu cach, ...
1.2.2 Twr khoa
Mot tir khod 1a mot tir duoc qui dinh trude trong NNLT v6i mot Y nghia ¢ dinh, thuong
dung dé chi cac loai dit liéu hoic két hop thanh cau I¢nh. Nguoi lap trinh co thé tao ra
nhimg tir m&i dé chi cac ddi twong ctia minh nhung khéng dwoc phép tring véi tir
khoa. Dudi day la mot vai tir khod thuong gap, ¥ nghia cua cac tir nay s€ dugc trinh bay
dan trong cac dé muc lién quan: asm, break, case, char, continue, default, do, double,
else, extern, float, for, goto, if, int, long, register, return, short, sizeof, static, struct,
switch, typedef, union, unsigned, while ... Mot dédc trung can nhé cua C++ 1a cde tir
khéa luén luén dwoc viét bang chiv thwong.
1.2.3 Tén goi
bé phan biét cac ddi tuong voi nhau ching can c6 mot tén goi. Hau hét mot dbi
tuong duoc viét ra trong chuong trinh thudc 2 dang, mdt dang da co san trong ngdn
nglt (chéng han nhu céc tir khod, tén cic ham chuan, ...), dang con lai l1a do nguoi lap
trinh tao ra dung dé dat tén cho h?mg, bién, kiéu, ham, ...
Céc tén goi do nguoi lap trinh ti dit phai tuan theo mot sb qui tic sau:
- La day ky tu lién tiép (khong chira ddu cach va cac ky hiéu) va phai bat dau bang
chit cai hodc dau gach dudi.
- Phan biét ky tu in hoa va thuong.
- Khong dugc trung vaéi tur khoa.
- S6 luong ky tu diung dé phan biét tén goi 12 tuy V.
Vidu:

Céc tén goi sau day la dung (dugc phép): 1, 11, j, tinhoc, tin_hoc, luu_luong

Cac tén goi sau day la sai (khong duoc phép): 11, tin hoc, luu-luong

Céc tén goi sau day 1a khac nhau: ha_noi, Ha noi, HA Noi, HA NOI
1.2.4 Ch thich trong chwong trinh
Mot chuong trinh thudng duoc viét mot cach ngin gon, do vay théng thudng bén
canh céc cdu lénh chinh thic ctua chuong trinh, ngudi 1ap trinh con duge phép viét vao
chuong trinh cac cau chd thich (ghi chl) nham giai thich rd nghia hon cho ciu 1énh,
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doan chuong trinh hay chuong trinh. Mot chu thich co thé ghi chu vé nhiém vu, muc
dich, cach thirc ctia thanh phan dang dugc chi thich nhu bién, hing, ham hodc cong
dung ctia mgt doan 1énh, ... Cac ch thich s€ lam cho chuong trinh d& hiéu hon vi
vy d& bao tri, stra chira vé sau  hon.

C6 2 cach bao cho chuong trinh biét mot doan chi thich:

- Néu chu thich 1a mot doan ky tu bat ky lién tiép nhau (trong 1 hang hoic trén nhiéu
hang) ta dit doan chu thich d6 giira cip ddu dong mé chu thich /* (md) va */(dong).

- Néu chd thich bat dau tir mot vi trf ndo dé cho dén hét hang, thi ta dat dau // & vi tri do.
Nhu vay // st dung cho cac chu thich chi trén 1 hang.

Nhu da néi ¢ trén, vai tro ciia doan chu thich 1a lam cho chuong trinh dé& hiéu d6i vai
nguoi doc, vi vay ddi véi may cac doan chu thich s€ dugc boé qua. Loi dung dac diém
nay cua chi thich doi khi dé tam thoi bo qua mot doan 1énh nao d6 trong chwong trinh
(nhung khong xo4 han dé khoi phai go lai khi can dung dén) ta c6 thé dat cac déu cha
thich bao quanh doan 1énh nay (vi du khi chay thtr chuong trinh, g& 13i, ...), khi can sir
dung lai ta c6 thé bo cac dau chi thich.

<> Chu y: Cap dau chu thich /* ... */ khong duogc phép viét 16ng nhau.
1.2.5 Céu triic mdt chwong trinh trong C++

Mot chuong trinh C++ co thé duogc dat trong mdt hoac nhiéu file van ban khac nhau.
MBoi file vin ban chira mot s6 phan nao d6 ciia chwong trinh. Véi nhitng chuong trinh
don gian va ngan thudng chi can dit chang trong mot file.

Mot chuong trinh gém nhiéu ham, mdi ham phu trach mot cong viéc khac nhau cua
chuong trinh. Pic biét trong cac ham nay c6 mot ham duy nhit c6 tén ham 13 main().
Khi chay chuong trinh, cac cau 1énh trong ham main() s& dugc thuc hién dau tién. Trong
ham main() c6 thé cé cac ciu 1énh goi dén cac ham khac khi can thiét, va cac ham nay
khi chay lai c6 thé goi dén cac ham khéc nira da duogc viét trong chuong trinh (trir viéc
goi quay lai ham main()). Sau khi chay dén 1énh cudi cing ctia ham main() chuong
trinh s& két thic.

Thong thuong mot chuong trinh gém c6 cc ndi dung sau:

- Phan khai b&o cdc file nguyén mau: Khai béo tén cac file chtra nhitng thanh phan c6
san (nhu cac hang chuéan, kiéu chuan va cac ham chuan) ma nguoi lap trinh s& dung
trong chuong trinh.

- Phan khai bdo cdc kiéu dir liéu, cdc bién, hang ...: Do nguoi lap trinh dinh nghia va
duogc dung chung trong toan b chuong trinh.

- Danh sach cac ham ciia chwrong trinh: Do nguoi lap trinh viét va bao gdm ca ham main().
Vi du I: Viét chuwong trinh nhip vao sb tudi cua ban (t) va in ra man hinh hang chudi:
“Bay gid ban d3 t tudi.”

#include <iostream>

using namespace std;
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main ()

{
int t;
cout << "Nhap vao so tuoi cua ban : ";
cin >> t;
cout << "Bay gio ban da "<<t<<" tuoi. "<<endl;

}

Hang dau tién ciia chuong trinh 14 khai béo tién xir Iy 14 file nguyén mau iostream.
bay la khai bao bat budc vi trong chwong trinh ¢6 sir dung cac phuong thirc chuan “cout
<<” (in ra man hinh) va “cin>>" (nhap dir li¢u tir ban phim), cac phuong thirc nay duoc
khai bao va dinh nghia sin trong iostream.

Hang thir haidung dénhdmcac thue thé colién quan lai vai nhautheo tén sau tir khda namespace.
Khong riéng ham main(), moi ham khac déu phai bat dau tap hop cac cau 1énh ctia minh
boi dau { va két thuc boi dau }. Tap cac 1énh bat ky bén trong cip dau nay dugc goi 1a
khéi 1énh. Khéi 1énh 13 mét ¢ phap can thiét trong cic cau 1énh c¢6 cdu trac nhu ta s&
thay trong cac chuong tiép theo.

Ta ciing ¢6 thé st dung céch thirc nhap va xuat ctia ngén ngit C bang cach dung phuong
thirc scanf va printf. Vi du trén duoc viét lai nhu sau:
#include <stdio.h>
#include <conio.h>
main ()
{

int t;

printf ("Nhap vao so tuoi cua ban : ");

scanf ("%d", &t) ;

printf ("Bay gio ban da %d tuoi.\n",t):;

getch();
}
1.3 CAC BUOC PE TAO VA THU'C THI MOT CHUONG TRINH
1.3.1 Qui trinh viét va thue thi chwong trinh
Trude khi viét va chay mot chuong trinh thong thuong chiing ta can:
a. Xdc dinh yéu cau cia chwong trinh. Nghia 13 xac dinh dit liéu dau vao (input) cung
cap cho chuong trinh va tip cac dir liéu can dat duoc tirc dau ra (output). Cac tdp hop
dir liéu nay ngoai cic tén goi con can xac dinh kiéu cua né. Vi du dé giai mot phuong
trinh bac 2 dang: ax?+ bx + ¢ =0, can bao cho chuong trinh biét dir liéu dau vao 13 a,
b, ¢ va dau ra 12 nghiém x1 Va X2 cuia phuong trinh. Kiéu cua a, b, ¢, X1, X2 1 cac s6 thuc.
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b. Xdc dinh gidi thudt.

c. Cu thé héa cdc khai bdo kiéu va thudt todn thanh day cac lenh. Tuc la viét thanh
chuong trinh thong thuong 13 trén gidy, sau d6 bat ddu soan thao vao trong may. Qué
trinh ndy dugc goi la soan thao chuong trinh ngudn.

d. Dich chwong trinh nguén dé tim va sira cdc 16i goi la 16i cii phap.

e. Chay chuong trinh, kiém tra két qud in ra trén man hinh. Néu sai, stra lai chuong
trinh, dich va chay lai dé kiém tra. Qua trinh nay duogc thuc hién 1ap di lap lai cho dén
khi chuong trinh chay tét theo yéu cau dé ra ctia NLT.

1.3.2 Soan thio tap tin chwong trinh ngudn

Soan thao chuong trinh ngudn 13 mot cong viéc gd ndi dung ctia chwong trinh (da
viét ra gidy) vao trong may. Cé thé soan chwong trinh nguén trén cac bo soan thao
(editor) kh&c nhung phai chay trong mdi truong tich hgp C++ (Dev-C++, Borland C++,
Turbo C). Muc dich cua soan thdo 1a tao ra mgt van ban chuong trinh va dua vao bg
nhé ctia may. Vin ban chuong trinh can duoc trinh bay rd rang, dé hiéu. Cac cau 1énh
can giong théng cot theo céu tric cta lénh (cac 1énh chtra trong mot 1€nh cau trac duoc
trinh bay thyt vao trong so vai diém bat dau cua 1énh). Cac chi thich nén ghi ngan gon,
r0 nghia va phu hop.

1.3.3 Dich chwong trinh

Trong Dev-C-++, sau khi di soan thao xong chuong trinh nguén, budc tiép theo thuong
1a dich (vao menu Execute roi chon Compile hodc an t6 hop phim Ctrl-F9) dé tim va
sira cac 16 goi 12 161 cu phap. Trong khi dich C++ s& dat con trd vao noi gay 16i (viét sai
¢l phép) trong vin ban. Sau khi sira xong mot 16i NLT c6 thé chon tiép cac 151 khac dé
stra tiép & ctra s6 Compiler. Qué trinh sira 18i — dich duoc lap lai cho dén khi vin ban da
duogc stra hét 16i ¢ phap. San pham sau khi dich 1a mot tép moi goi 1a chuwong trinh dich
c6 duoi EXE ttrc 1a tép ma may dé thuc hién.Tép nay co thé luu tam thoi trong bd nho
phuc vu cho qua trinh chay chwong trinh hodc luu lai trén dia tuy theo tuy chon khi
dich cua NLT. Trong va sau khi dich, C++ s€ hién mot ctra s6 chua thong bao vé cac
16i (néu c0), hodc xuat hién hop thoai thdng bao chuong trinh d3 duoc dich thanh cong.

;Eg Compiler I @ Resourcesi dih Compile Log ‘Qf Debug I@. Find Results [ Closei

Compilation results...

- Errors: O

- Warnings: O

- Output Filename: D:\Bai tap thuc hanh\LTCB By DevC++\Chuongl_BT09.exe
- Output Size: 1.76818466186523 MiB
4

Compilation Time: 1.06s

|”"| Shorten compiler paths —

1.3.4 Thuc thi chwong trinh

Sau khi d3 sira hét 161 trong chuong trinh ta c6 thé cho chwong trinh thuc thi (vao menu
Execute r6i chon Run hodc 4n to hop phim Ctrl-F10), néu chuong trinh chua dich sang
mi mdy, may s& tu dong dich lai trude khi chay. Két qua cua chuong trinh s& hién ra
trong mot cira s6 két qua dé NLT kiém tra.
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s+ D:\Bai tap thuc hanh\LTCB By C++\Nhap xuat.exe

Nhap vao so tuoi cua ban : 38
Bay gio ban da 38 tuwoi.

Press any key to continue . . .

Néu két qua chua dugc nhuw mong mudn, quay lai chuong trinh ngudn dé chinh stra va
chay lai chuwong trinh dé kiém tra két qua. Qua trinh nay dugc lip lai cho dén khi
chuong trinh chay dung nhu yéu cau di dé ra. Khi chuong trinh dang chay, cira so két
qua s€ hién ra tam thoi che khuét cira sb soan thao. Sau khi két thac chay chuong trinh
ctra sO soan thao s& tu dong hién ra tro lai va che khuat ctra s6 két qua.

1.4 NHAP XUAT TRONG C++

Trong phan nay ching ta lam quen mot sb 1énh don gian cho phép NLT nhap dir licu
vao tir ban phim hodc xuat két qua ra man hinh.

1.4.1 Nhap dit liéu tir ban phim

Pé nhap dir lidu vao cho cac bién co tén bien I, bien 2, bien_3 chiing ta sir dung cau
Iénh:

cin>> bien _1;
cin >> bien 2;
cin >> bien _3;
hodc:
cin >>bien 1 >>bien 2 >> bien _3;

bien 1, bien 2, bien 3 1a c4c bién duoc sir dung dé luu trit cac gia tri NLT nhép vao tix
ban phim. Khai niém bién s& duoc mé ta cu thé hon trong phan sau, & day bien I,
bien_2, bien_3 dugc hiéu 1a cac tén goi dé chi 3 gia tri khac nhau. Hién nhién c6 thé
nhap dit liéu nhiéu hon 3 bién bang cach tiép tuc viét tén bién vao bén phai sau diu >>
cua cau lénh.

Khi chay chuong trinh néu gip cac ciu 1énh trén chuong trinh s& "tam dung" dé cho
NLT nhap dit liéu vao cho cac bién. Sau khi NLT nhép xong dit liéu, chuong trinh s&
tiép tuc chay tir cau lénh tiép theo sau cua cac cau lénh trén.

Céch thirc nhap dit liéu cia NLT phu thudc vao loai gia tri ciia bién cdn nhip ma
ta goi 14 kiéu, vi du nhap mot s6 c6 cach thire khac véi nhap mot chudi ky tu.
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Gia sir can nhap d6 dai hai canh ctia mot hinh chit nhat, trong d6 canh dai duoc qui udc
bang tén bién cd va chiéu rong dugc qui wéc boi tén bién cr. Cau 1énh nhép s& nhu sau:
cin>>cd >>cr;

Khi may ding chd nhap dit liéu NLT s& gd gia tri cu thé cua cac chiéu dai, rong theo
dung tht ti trong cdu 1énh. Cac gia tri nay can cach nhau boi it nhit mot diu tring (ta
qui uwéc goi diu tring 12 mot trong 3 loai dau dugce nhap boi cac phim sau: phim spacebar
(dau céch), phim tab (d4u tab) hodc phim Enter (ddu xudng hang)). Céc gié tri NLT nhap
vao cling dugc hién thi trén man hinh dé NLT dé theo ddi.

Vi dy: Néu NLT nhép vao 23 11 <'thi chuong trinh s& gan gia tri 23 cho bién cd va 11
cho bién cr.

<> Cha y: Gia st NLT nhap 23 va 11 khong c6 dau cach thi chuong trinh s& xem 23 va
11 12 mot gia tri va gan cho cd. Maysé tam ding cho NLT nhép tiép gia tri cho bién cr.
1.4.2 Xuat dir liéu ra man hinh
Dé xuat/in gi4 tri cta cac biéu thirc ra man hinh ta ding ciu Iénh sau:

cout << bt_1;

cout << bt_2;

cout << bt_3;
hoac:

cout << bt 1<<bt 2<<bt_3;
Ciing giéng ciu 1énh nhap & ddy chung ta ciing c6 thé mé rong 1énh xuat/in voi nhidu
hon 3 biéu thirc. Cau lénh trén cho phép in gia tri ciia cac biéu thic bt 1, bt 2, bt_3.
Céc gia tri nay c6 thé 1a tén cia bién hodc cac két hop tinh toan trén bién.
Vi du: DPé in cau "Chiéu dai 1a " va s6 23 va tiép theo 1a chit " mét", ta c6 thé sir dung
3 Iénh sau day:

cout << "Chiéu dai 1a " ;

cout << 23;

cout << " meét";
hodc c6 thé chi bang 1 1énh:

cout << "Chiéu dai 14 23 mét" ;
Truong hop chua biét gia tri cu thé cua chiu dai, chi biét hién tai gia tri nay da
duogc luu trong bién cd (vi du dd duoc nhap vao 1a 23 tir ban phim béi cau 1énh cin >> cd
trude d6) va ta can biét gid tri ndy 1a bao nhiéu thi co thé sir dung cau 1énh in ra man hinh.

cout << "Chiéu dai 1a " << cd << " mét" ;
Khi d6 trén man hinh s& hién ra hang chir: "Chiéu dai 12 23 mét". Nhu vay trong truong
hop nay ta phai dung dén ba lan dau phép toan << chir khong phai mot nhu ciu 1énh
trén. Ngoai ra phu thudc vao gia tri hién dugc luu trong bién cd, chuong trinh s€ in ra
s6 chiéu dai thich hop chir khong chi in ¢ dinh thanh "Chiéu dai la 23 mét".

Trang 9



Vi du néu cd duoc nhap 1a 15 thi Iénh trén s€ in cau "Chiéu dai 1a 15 mét".
Mot gia tri can in khong chi 1a mot bién nhu cd, cr, ... ma con c6 thé 1a mot biéu thuc,
diéu nay cho phép ta dé dang yéu ciu may xuét ra dién tich va chu vi cta hinh chir nhat
khi d3 biét cd va cr bang cac ciu lénh sau:

cout << "Dientich="<<cd *cr;

cout<<"Chuvi="<<2*(cd +cr);
hodc gop tat ca thanh 1 ciu lénh:

cout << "Dientich="<<cd * cr<<‘\n’ <<" Chuvi="<<2 * (cd + cr) ;
O day c6 mot ky ty didc biét: d6 13 ky tu '\n' ky hiéu cho ky tu xudng hang (ta ciing c6
thé sir dung cout<<endl), khi gap ky tu nay chuong trinh s& in cic phan tiép theo & dau
hang ké tiép. Do d6 két qua ctia cau 1énh trén 1a 2 hang sau day trén man hinh:

Dien tich = 253

Chu vi =68
O day 253 va 68 lan luot 13 cac gia tri ma may tinh duoc tir cac biéu thuc cd * cr va
2 * (cd + cr) trong cau Iénh in o trén.
<> Chu y: Pé sir dung cac cau 1énh nhap va xuét trong phan nay, dau chuong trinh phai
c6 hang khai bao
#include <iostream>
using namespace std;
Thong thudng ta hay st dung 1énh in dé in cAu thong bao nhic NLT nhap dir liéu trude
khi ¢6 cau 1énh nhap. Khi d6 trén man hinh s& hién hang théng bio niy roéi méi tam
dirng cho dit 1iéu nhdp vao tir ban phim. Nho vao thong béo nay NLT s& biét phai nhap
dir liéu, nhap noi dung gi va nhu thé nao, ...
Vi du:

cout << "Hay nhap chieu dai: ";

cin >> cd;

cout << "Hay nhap chieu rong: ";

cin >> cr;
Khi d6 may sé in hang thdng bao "Hay nhap chieu dai: " va cho sau khi NLT nhap xong
23« may sé thuc hién cu 1énh tiép theo tirc in hang théng bao "Hay nhap chieu rong: "' va
chd dén khi NLT nhéap xong 11 « chuong trinh sé tiép tuc thuc hién cac cau 1énh tiép theo.
Vi du 2: T céc thao ludn trén ta c6 thé viét mot cach déy da chuong trinh tinh
dién tich va chu vi ctia mot hinh chir nhat. Pé chuong trinh ¢ thé tinh véi cac b gia
tri khac nhau ctia chiéu dai va rong ta can lwu gia tri ndy vao trong cc bién ching han
nhu cd vacr.
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#include <iostream>
using namespace std;
main ()
{

float cd, cr ;

cout << "Hay nhap chieu dai: " ;

cin >> cd ;

cout << "Hay nhap chieu rong: " ;

cin >> cr ;

cout << "Dien tich = " << cd * cr << '"\n' ;

cout << "Chu vi = " << 2 * (cd + cr) << '\n';
}
Khi chay dén cau Iénh nhdp, chuong trinh dung dé cho nhan chiéu dai va chiéu rong,
NLT nhép céc gia tri cu thé, chuong trinh s& tiép tuc thuc hién va in ra két qua. Thong
qua cau 1énh nhap dir liéu va 2 bién cd, cr NLT c6 thé yéu cau chuong trinh cho két qua
cia mot hinh chit nhat bat ky chtr khong chi trong truong hop hinh ¢6 chiéu dai 23 va
chiéu rong 11 nhu trong vi du cu thé trén.
1.4.3 Pinh dang théng tin cin in ra man hinh
Mot s6 dinh dang don gian duogc trinh bay trude ¢ day. Cac dinh dang chi tiét va phirc
tap hon s& dugc trinh bay trong cac phan sau cua gido trinh. Pé st dung cac dinh dang
nay can khai bao file nguyén miu <iomanip> ¢ dau chuong trinh bang chi thi
#include <iomanip>
- endl: Tuong duong véi ky tu xuéng hang \n'.

- setw(n): Binh thuong cac gia tri duoc in ra béi 1énh cout << s& thang theo 1& trai vai
d6 rong phu thudc vao do rong cua gia tri d6. Phuong thirc ndy qui dinh d6 rong danh
dé in ra cac gid tri 1a n cot man hinh. Néu n 16n hon do dai thuc cua gi tri, gia tri s in
ra theo 1& phai, dé trong phan thira (dau cach) & trude.

- setprecision(n): Chi dinh s6 chit s6 thé hién 1a n. S6 s& duoc 1am tron trude khi inra.

- setiosflags(ios::showpoint): Phuong thuc setprecision chi c6 tdc dung trén mot hang
in. Bé ¢ dinh cac gia tri da dat cho moi hang in (cho dén khi dat lai gia tri moi) ta sir
dung phuong thirc setiosflags(ios::showpoint).

Vi dy 3: Viét chuong trinh in c6 dinh dang murc chi tiéu cia mot sinh vién.
#include <iostream>

#include <iomanip>

#include <conio.h> // De su dung hamgetch()

using namespace std;
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cout << "=======" < "CHI TIEU" << "=======" << endl
cout<<endl;
cout << setiosflags(ios::showpoint) << setprecision(8) ;
cout << "Sach vo" << setw(l5) << 123.456 << endl;
cout << "Thuc an" << setw(l5) << 2453.6 << endl;
cout << "Quan ao" << setw(l5) << 3200.0 << endl;
cout <<endl;
cout << "======================" < endl ;
getch();

}

Chuong trinh nay khi chay sé& in ra két qua nhu sau:

\Bai tap thuc hanh\LTCB By C++\Dinh dang ham.exe

123.45688
24536088
32808.0888

1.4.4 Mot s6 luu y

Toan tir nhap >> chu yéu lam viée véi dit liéu kiéu s6. Dé nhap Ky tu hoic chudi (chudi)
ky tu, C++ cung cap cac phuong thirc (ham) sau:

- cin.get(c): Cho phép nhap mot ky tu vao bién ky tu c.
- cin.getline(s, n): Cho phép nhap t6i da n-1 ky tu vao chudis.

Cac ham trén khi thuc hién sé€ léy cac ky tu con lai trong bd nhé dém (cua lan nhap
trudc) dé gan cho ¢ hodc s. Do toan tir cin >> x sé& dé lai ky tu xuéng hang trong bo dém
nén ky tu nay s€ lam troi cac Iénh sau do nhu cin.get(c), cin.getline(s,n) (may khong
dirng dé nhap cho ¢ hoic s).

Vi vay trude khi st dung cac phuong thire cin.get(c) hodc cin.getline(s, n) ta nén st
dung phuong thirc cin.ignore(1) dé 1y ra ky tu xudng hang con sét lai trong b dém.

- gets(st): cho phép nhap vao mot chudi ky tu tiy ¥ cho bién st.
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Vi du 4: Viét chuong trinh nhp 1an luot gia tri cho 4 bién kiéu sb nguyén, ky tu, s thuc
va chuoi. Sau do in ra két qua gia tri cua cac bién do.
#include <iostream>
#include <conio.h>
using namespace std;
main ()
{
int x; float y;
char c¢; char st[20];
cout << "Nhap so nguyen x = "; cin >> x;
cin.ignore(1);
cout << "Nhap ky tu c = "; cin.get(c);
cout << "Nhap so thuc y = "; cin >> y;
cin.ignore (1) ;
cout << "Nhap chuoi st = "; gets(st);

cout << "Ket qua cua cac bien da nhap la:" << endl;

cout << "So nguyen x = " << x << endl;
cout << "Ky tu ¢ = " << ¢ << endl;
cout << "So thuc y = " << y << endl;
cout << "Chuoi st = " << st << endl;

}

1.5 CAC KIEU DU LIEU CO BAN

1.5.1 Khai niém vé kiéu dir liéu

Thong thuong dit liéu hay dung 12 s va chit. Tuy nhién viéc phan chia chi 2 loai dit liéu
nhu thé 1a khdng du. Bé dé dang hon cho 1ap trinh, hau hét cac NNLT déu phan chia dir
liéu thanh nhiéu kiéu khac nhau dugc goi 1a c4c kiéu co ban hay kiéu chuan. Trén co s
két hop cac kiéu dit liéu chuan, NLT c6 thé tu dat ra cac kiéu dir liéu méi dé phuc vu
cho chuong trinh giai quyét bai toan ctia minh. C6 nghia la lac d6 mdi dbi tuong duoc
quan 1y trong churong trinh s& 1a mot tap hop nhiéu théng tin hon va dugc tao thanh tix
nhiéu loai (kiéu) dit liéu khac nhau.

Mot bién 12 mot s6 6 nhé lién tiép nao d6 trong bd nhd dung dé luu trit di liéu (vao, ra
hay két qua trung gian) trong qué trinh hoat dong ctia chuwong trinh. D& quan ly chit ché
cac bién, NLT can khai bdo cho chuong trinh biét trude tén bién va kiéu cta dir liéu
dugc chira trong bién. Viéc khai béo nay s& 1am chuong trinh quan 1y cac bién dé dang hon
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nhu trong viéc cap phat bo nhé ciing nhu quéan ly cac tinh toan trén bién theo nguyén tic:
chi ¢6 cac dit liéu cing kiéu véi nhau méi duoc phép 1am toén vai nhau. Do do, khi dé cap
dén mot kiéu chuan ctia mot NNLT, thong thudng ching ta s& xét dén cac yéu t6 sau:

- Tén kiéu: 1a mot tir danh riéng dé chi dinh kiéu cua di liéu.

Vi dy: Kiéu s6 nguyén c6 tén 1 int.

- Kich thwée: 1 sb byte ving nhé& can thiét dé luu trit mot don vi dir liéu thude kiéu
nay. Thong thudng sé byte nay phu thudc vao cac trinh bién dich va hé théng may tinh
khac nhau, & day ta chi xét dén h¢ thong may PC thong dung hién nay.

Vi dy: Kiéu sé nguyén (int) co kich thudc 1a 2 bytes.

- Mién gid tri: 13 tap gia tri ma mot bién thudc kiéu dir liéu nay s& c6 thé nhan duoc,
nguoi ta thuong ghi gia tri nhé nhat va 1on nhét 1 bao nhiéu. Hién nhién céac gia tri nay
phu thudc vao s byte ma hé thong may tinh qui dinh cho timg kiéu. NLT can nhé dén
mién gia tri nay dé khai bao kiéu cho cic bién can sir dung mét cach thich hop.

Vi dy: Kiéu sé nguyén (int)co mién gia tri 1a -32768 .. 32767.

Bdng 1.1 sau day md ta tom tat mot s6 kiéu dir lidu chuan duoc sir dung trong ngon ngir
lap trinh C++

LOAIDU LIEU | TENKIEU | KiCH THUOC MIEN GIA TRI
Luén ly bool 1 byte false, true
[signed] char 1 byte -128 .. 127
Ky tw
unsigned char 1 byte 0..255
int 2 bytes -32768 .. 32767
unsigned int 2 bytes 0..65535
S6 nguyén short 2 bytes -32768 .. 32767
long [int] 4 bytes 2% 2%t
unsigned long 4 bytes 0.2%-1
float 4 bytes 3.4*%10% |, 3.4*10*%®
S6 thuc double 8 bytes 1.7*103% | 1,7*%10*308
long double 10 bytes 3.4%1049%2 | 1.1*10%49%
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1.5.2 Kiéu luan ly

Kiéu ludn 1y con dugc goi 1a kiéu logic (bool) chi gdm 2 gia trj 1a false (sai) va true
(dung). Két qua ctia mot biéu thire diéu kién hay biéu thirc so sanh luon 1a kiéu luén 1y.

Trong ngdn ngit ap trinh trinh C chuin va cac phién ban trude cua Dev-C++ khong c6
kiéu bool, khi d6 dé thé hién gia tri false va true nguoi ta sir dung kiéu sé nguyén (int)
voi gia tri bang 0 tuong Ung 1a false va gia tri khac 0 tuong tng 1a true.

1.5.3 Kiéu ky tw

Mot ky tu 1a mot ky hiéu trong bang ma ASCII. Nhu da biét mot sb ky tu c6 mat chit
trén ban phim (vi du cé&c chit cai, chit s6) trong khi mot sb ky tu lai khong (vi du ky tu
biéu dién viéc lui lai mot 6 trong vin ban, ky tu chi viéc két thuc mot hang haykét thuc
mot van ban).

Do vy dé biéu dién mot ky ty ngudi ta dung chinh ma ASCII cua ky tu d6 trong bang
mi ASCII va thudong goi 13 gid tri cua ky tw. Vi du phat biéu "Cho ky tu 'A™ 14 tuong
duong véi phat biéu "Cho ky tu 65" (65 1a md ASCII cua ky tu 'A") hay "Xo6a ky tur
xudng hang" 13 twong dwong véi phat biéu "Xo6a ky tu 13" vi 13 1a ma ASCII cia ky tu
xuéng hang. Nhu vay mot bién kiéu ky tu co thé duoc nhan gia tri theo 2 cach tuong
duong 1a chit hoic sb.

Vi dy: Gia st ¢ 13 mot bién ky ty thi cau 1énh gan ¢ = 'A’ ciing turong duong véi cau 1énh
gan ¢ = 65. Tuy nhién dé sir dung gié tri s6 ctia mot Ky tu ¢ ndo do ta phai yéu cau doi ¢
sang gié tri sO bang cau 1énh int(c).

1.5.4 Kiéu s6 nguyén

Cac s6 nguyén duoc phan chia thanh 4 loai kiéu khac nhau v6i cac mién gia tri
tuong ing dugc cho trong bang 1.1. D6 1a kiéu sd nguyén ngin (short) twong duong voi
kiéu s6 nguyén (int) str dung 2 bytes va sé nguyén dai (long int hoic c6 thé viét gon hon
13 long) str dung 4 bytes. Kiéu s6 nguyén thudng dugc chia 1am 2 loai c6 dau (int) va
khong ddu (unsigned int hodc c6 thé viét gon hon 1a unsigned).

Ta thuong st dung ki€u int cho céc sO nguyén trong cédc bai toan v&i mién gia tri
vira phai chang han nhu céc bién dém trong cac vong ldp, nam sinh cua mot nguoi, ...

1.5.5 Kiéu s6 thue

Pé sir dung s6 thuc ta can khai bao kiéu float hodc double ma mién gia tri cia
chung dugc cho trong bang 1.1. Cac gia tri s6 kiéu double dugc goi la s6 thue voi do
chinh xac kép vi voi kiéu dit liéu nay may tinh c6 cach biéu dién khéac so véi kiéu float
dé dam bao sb sd 1é sau mot sb thuc co thé tang 1én dam bao tinh chinh X&c cao hon so
v6i s6 kiéu float. Tuy nhién, trong cac bai toan thong dung thudng ngay d6 chinh xac
cta sb kiéu float 1a du.

Nhu d3 nhic dén trong phan nhap/xuét, lién quan dén viéc in an sb thuc ta c6 mot vai
céch thiét 1ap dang in theo y mudn, vi du d6 rong ti thiéu dé in mot sb hay sb chit sd
can in 1a bao nhiéu, ...
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Vi du 5: Chuong trinh sau day s€ in dién tich va chu vi ciia mdt hinh tron c6 ban kinh
3cm voi 6 sO chir s6 dugc in ra.
#include <iostream>
#include <conio.h>
#include <iomanip>
using namespace std;
main ()
{
float r = 3;

cout<< setiosflags(ios::showpoint);

cout<< "DT = "<<setprecision(6)<<r*r*3.1416<<endl;
cout<< "CV = "<<setprecision(6)<<2*3.1416*r<<endl;
}
1.6 HANG SO

1.6.1 Pinh nghia
Hing s6 (constant) 1a mot gia trj ¢6 dinh trong sudt qué trinh thuc thi chuwong  trinh.
Vi du

3 1a hang sé nguyén

'A' 12 hing ky tu

5.0 13 hing sb thuc

"Viet Nam" 13 hang chudi ky tu
Mot gié tri ¢ thé duoc hiéu dudi nhiéu kiéu khac nhau, do vay khi viét hang ta ciing
can co6 dang viét thich hop.
1.6.2 Mét s6 hing thong dung
Dbi voi mot s6 hang ky tu thuong ding nhung khong c6 mat chir twong tng, hodc cac
ky tu?du(;yc danh riéng v&i nhiém vu khac, khi d6 thay vi phai nhé gia tri cua ching ta
c6 thé viét theo qui udce sau:

\n' : biéu thi ky tw xudng hang (ciing tuong dwong véi endl)

\t : ky tu tab

\a' : ky tu chudng (tirc thay vi in ky tu, loa s& phat ra mot tiéng 'bip’)
\r' ; xudng hang

\f : kéo trang

W , dau \

AV dau chédm hoi ?
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\" ; dau nhay don'

\" : dau nhay kép "
kkk' ky tu c6 ma la kkk trong hé 8
Xkk' ky tu c6 ma la kk trong hé 16

Vidu. cout << "Hom nay troi \t nang \a \a \a \n" ; s€inraman
hinh hang chit "Hom nay troi" sau d6 bé mot khoang cach bang mot tab (khoang 8 dau
cach) rdi in ti€p chir "nang", ti€p theo phat ra 3 tiéng chudng va cudi cung con tro trén
man hinh s€ nhay xuéng dau hang mai.
1.6.3 Khai bao
Mot gia tri ¢d dinh (héng) dugc st dung nhiéu lan trong chuong trinh do61 khi s€
thuan loi hon néu ta dit cho né mot tén go1, thao tac nay duogc goi la khai bao h::flng. Vi
du mét chuong trinh quan 1y sinh vién voi gia thiét s6 sinh vién t6i da 1a 50. Néu sd
sinh vién t6i da khong thay doi trong chwong trinh ta c6 thé dit cho ndé mét tén goi nhur
sosv chang han. Trong sudt chuwong trinh bat ky chd nao xuét hién gia tri 50 ta déu ¢
thé thay nd bang sosv.
Viéc sir dung tén hang thay cho hiang c6 nhiéu diém thuan loi nhu sau:
- Chuong trinh d& doc hon, vi thay cho cac con s it ¢4 y nghia, mot tén goi s& lam NLT
dé hinh dung vai tro, noi dung cua né. Vi du, khi gip tén goi sosv NLT sé& dé hinh dung
"day 14 s6 sinh vién téi da trong mot 16p", trong khi s6 50 c6 thé 1a sb sinh vién ma ciing
c6 thé 1a s6 thu tu ctia mot sinh vién nao do.
- Chuong trinh d& stra 161 hon, vi du bay gio néu mudn thay ddi chwong trinh sao cho
bai toan quan 1y dugc thue hién véi s sinh vién t6i da 1a 60, khi d6 ta can tim va thay
thé hang trdm vi tri xuat hién cta 50 thanh 60. Viéc thay thé nhu vay dé gay ra 18i vico
thé khong tim thay hét cac s6 50 trong chuong trinh hoic thay nham sd 50 vé6i ¥ nghia
khé&c nhu s6 tht tu ciia mot sinh vién nao d6 chang han. Néu trong chuong trinh sir dung
hang sosv, bay gio viéc thay thé trd nén chinh xac va dé dang hon bang thao tac khai
bao lai gia tri hing sosv bang 60. Lic d6 trong chuong trinh bat ky noi nao gip tén hang
sosv déu dugc chuong trinh hiéu véi gia tri 60.
Dé khai bao hang ta ding cac cau khai bao sau:

#define tén_hing gia tri hing
hoac:

const <kiéu> tén_hang = gia_tri_hang;
Vi du:

#define sosv 50

#define MAX 100

const int sosv = 50;

const float MAX = 100.0;
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1.7 BIEN
1.7.1 Pinh nghia
Bién (variable — bién sd) 13 cac tén goi dé luu gia tri khi 1am viéc trong chuong trinh.
Céc gia tri dugc luu c6 thé 1a cac gia tri dir 1iéu ban dau, cac gia tri trung gian tam thoi
trong qua trinh tinh toan hoic cic gia tri két qua cudi ciing. Khac voi hing, gi tri ca
bién co6 thé thay doi trong qué trinh lam viéc bang cac 1énh doc vao tir ban phim hoac
1énh gan. Hinh anh cu thé cua bién 1a mét sb 6 nhé trong by nhd dugc st dung dé luu
cac gia tri cua bién.
1.7.2 Khai bao
Moi bién phai dugc khai bao trude khi st dung. Mot khai bao nhu vay s€ bao cho
chuong trinh biét vé mot bién mai gom co: tén cua bién, kiéu cia bién (tuc 1a kicu cua
gia tri dir 1iéu ma bién s& luu giit). Thong thuong v6i nhidu NNLT tit ca cac bién phai
duogc khai bao ngay tir dau chuong trinh hay dau cua ham, tuy nhién dé thuan tién hon
cho ngui lap trinh C++ cho phép khai bao bién ngay bén trong chuong trinh hodc ham,
c6 nghia 1a bat ky Iic nao NLT thay can thiét st dung bién méi, ho c6 quyén khai bao
va su dung no tu 4o tré di.
C1 phap khai bao bién gdm tén kiéu, tén bién va co thé co hay khong khdi tao gia
tri ban dau cho bién. D khai tao hodc thay doi gia tri clia bién ta diing 1énh gan (=).
1.7.2.1 Khai bao khong khoi tao

tén_Kiéu tén_bién_1;

tén_Kiéu tén_bién 2;

tén_kiéu tén_bién_3;
Nhiéu bién cung kiéu c6 thé duoc khai bao trén ciing mot hang:

tén_kiéu tén_bién_1, tén_bién_2, tén_bién_3;
Vi du:

int i, 3;

float x;

char ¢, d[100];
1.7.2.2 Khai bado co khoi tao
Trong cau 1énh khai bao, cac bién c6 thé dugc gan ngay gi tri ban dau bai phép toan
gan (=) theo cu phap:

tén_kiéu tén_bién_1=gt _1;

tén_Kiéu tén_bién 2 =gt 2,

tén_kiéu tén bién 3 = gt 3;

Trong d6 cac gia tri gt 1, gt 2, gt 3 c6 thé 1a cac hang, bién hodc biéu thirc.
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Nhiéu bién cung kiéu c6 thé duoc khai bo trén ciing mot hang:
tén_kiéu tén_bién_1=gt 1,tén_bién 2 =gt 2, tén_bién_3 =gt 3;
Vi du:
int i =2, 5, k= (i + 5) * 4;
float eps = 1.0e-6;
char d[100] = "Cong nghe thong tin";
1.7.3 Pham vi cia bién
Nhu di biét chuwong trinh 14 mot tp hop cac ham, cac cdu lénh cling nhu cac khai
bao. Pham Vi tac dung ctia mot bién 12 noi ma bién c6 tac dung, tirc 14 ham nao, ciu 1énh
nao dugc phép sir dung bién d6. Mot bién xuat hién trong chuong trinh ¢6 thé duoc sir
dung boi ham nay nhung khong duoc béi ham khac hodc bdi ca hai, diéu nay phu
thudc chit ché vao vi tri noi bién duoc khai bao. Mot nguyeén tac dau tién 1a bién s& co
tac dung ké tir vi tri n6 duoc khai bao cho dén hét khdi 1énh chira né.
1.7.4 Gan gia tri cho bién
Trong céc vi du trude chung ta da st dung phép gan hay 1énh géan (assign) du n6 chua
dugc trinh bay, don gian mot phép gan mang y nghia tao gia tri mdi cho mot bién. Khi
bién dugc gan gia tri mai, gia tri cii s& duge ty dong xoa di bat ké trudc d6 nd chia gia
tri nao (hoac chua c6 gia tri, vi du chi méi vira khai bao xong).
Cu phap cua phép gan nhu sau:
tén_bién = biéu thirc;
Khi gap phép gan chuong trinh sé tinh toan gia tri cia biéu thie bén vé phai sau d6 gan
gia tri nay cho bién bén vé tréi.
Vi du:
intn,i=3; //khoitaoibing 3
n=10; // gan cho n gia tri 10 hay gan gié tri 10 vao bién n
cout << n <<", " << j << endl; /l'inra: 10, 3
i=n/2; // gan lai gi4 trj ciia i bing n/2 =5
cout << n <<", " << j<<endl; /l'inra: 10,5
1.7.5 Mot s6 diém luu y vé phép gan
- V61 y nghia thong thuong cua phép todn (nghia 1a tinh todn va cho lai mét gia tri) thi
phép gan con mdt nhiém vu nita 1a trd lai mdt gia tri. Gid tri tra lai cua phép gan chinh
la gia tri ciia biéu thirc sau dau bang. Loi dung diéu nay C++ cho phép ching ta gan
"kép" cho nhiéu bién nhan ciing mot gia tri boi ct phap:
bién_1=bién 2 =... =bién_n = gt;

Vi cach gan nay tat ca cac bién s€ nhan cung mot gia tri 1a gt.
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Vi du:

inti, j, k;

i :j =k=1;
Biéu thtrc gan trén co thé dugc viét lainhu (i= (= (k= 1)), c6 nghia dau tién dé thuc
hién phép gan gia tri cho bi€n 1 chuong trinh phai tinh biéu thtrc (j = (k = 1)), tirc phai
tinh k = 1, day 1a phép gan, gén givé tr,i 1 cho k va trd lai gid tri 1, gié tri trd lai nay s€
duogc gan cho j va tra lai gia tri 1 dé tiép tuc gan cho 1.

- Ngoai viéc gan kép nhu trén, phép gan con duoc phép xuit hién trong bat ky biéu thirc
ndo, diéu ndy cho phép trong mot biéu thirc c6 phép géan, né khong chi tinh todn ma con
gan gia tri cho cac bién. Vidun=3+ (i=2)séchotai=2van=5.

Viéc str dung nhiéu chirc nang cia mot cau 1énh 1am cho chuong trinh gon gang hon
(trong mdt sb truong hop) nhung ciing trd nén khé doc, chang han cau 1énh trén co thé
viét tach thanh 2 cau Iénh i = 2; n = 3 +i; s& dé doc hon it nhat ddi véi nhitng nguoi mai
bat dau tim hiéu vé lap trinh.

1.8 PHEP TOAN, BIEU THUC VA CAU LENH

1.8.1 Phép toan

1.8.1.1 Cac phép toan 56 hoc: +, -, *, 1, %

- Cac phép toan + (cong), - (trir), * (nhan) duoc hiéu theo nghia théng thuong trong s6
hoc.

- Phép toan a / b (chia) dugc thyc hién theo kiéu cta cac toan hang, tirc néu ca hai toan
hang 14 s6 nguyén thi két qua cta phép chia chi 1y phan nguyén, nguoc lai néu 1
trong 2 toan hang 1a s6 thyc thi két qua 1a s6  thuc.

Vi du:
13/5=2 // vi 13 va 5 12 2 s6 nguyén
13.0/5=13/5.0=13.0/5.0=2.6 // vi ¢6 it nhét 1 toan hang 1a thuc
- Phép toan a % b (ldy phan du) tra lai phan du cta phép chiaa /b, trong ddavab1a 2
sO nguyeén.
Vi du:
13%5=3  //phan du cta 13/5
5%13=5  // phan du cta5/13
1.8.1.2 Cdac phép toan tu tang, tw giam: i++, ++i, i--, -

- Phép toén ++i va i++ s€ cung tang i I1én 1 don vi tirc twong duong vai cau 1énh i = i+1.
Tuy nhién néu 2 phép toan ndy nam trong cau 1énh hodc biéu thirc thi ++i Khac voi i++.
Cu thé ++i sé tang i, sau d6 i mé&i dugce tham gia vao tinh toan trong biéu thirc, nguoc
lai i++ s& tang i sau khi biéu thirc duoc tinh toan xong (v&i gid tri i cii). Piém khéc biét
nay dugc minh hoa thong qua vi du sau véi gida sur1= 3, j =15.

Trang 20



Phép toan Twong dwong Két qua

i=+4j ;// ting trudc j=i+l5i=j; 1=16,]=16
i=j++ ; // ting sau i=j;j=j+1; 1=15,j=16
j=++i+5: i=i+1;j=i+5; i=4,j=9
j=i+++5; j=i+5i=i+1; i=4,j=8

<> Ghi ch(: Viéc két hop phép toan tu ting, tu giam vao trong biéu thirc hodc ciu 1énh
s& 1am cho chwong trinh ngan gon hon nhung c6 thé khé hiéu hon.

1.8.1.3 Céac phép toan so sanh va logic

Pay la cac phép toan ma gia tri tra lai 1a ding (true) hoic sai (false). Néu gié tri ctia biéu
thire 1a dung thi n6 nhan gia tri 1, nguogc lai 1a sai thi biéu thtrc nhan gia tri 0. No6i cach
khac 1 va 0 1a gia tri cy thé cua 2 khai niém "dung" va "sai". Mé rong hon C++ quan
niém mot gia tri bat ky khac 0 1a "ding" va gia tri 0 1a "sai".

- Céc phép toan so sanh: == (bang nhau), !'= (khac nhau), > (16n hon), < (nh6 hon),
>= (16n hon hoic bang), <= (nhé hon hoic bang).

Hai toan hang ctia cac phép toan ndy phai cung kiéu.

<> Cha y: Can phan biét phép todn gan (=) va phép toan so sanh (==). Phép géan vira gan
gia tri cho bién vira tra lai gid tri bat ky (1 gia tri cta toan hang bén phai), trong khi
phép so sanh ludn ludn tra lai gia tri 1 hoac 0.

- Cac phép toan logic: && (va), || (hodc ), ! (khong, phu dinh)

Hai toan hang cua loai phép toan nay phai c6 kiéu logic tirc chi nhan mét trong hai gia
tri "dung" (dugc thé hién boi cac s6 nguyén khac 0) hodc "sai" (thé hién bai 0). Khi d6
gia tri tra lai ciia phép toan la 1 hoac 0 va dugc cho trong bang 1.2 sau:

A B A&&B | A|B A
1 1 1 1 0
1 0 0 1 0
0 1 0 1 1
0 0 0 0 1

<> Cha y: Viée danh gia biéu thire duoc tién hanh tir trai sang phai va s& dimg khi biétkét
qua ma khong chd danh gia hét biéu thirc. Cach danh gia nay s& cho nhimg két qua phu
khéc nhau néu trong biéu thirc ta "tranh tha" dua thém vao cac phép toan tu ting, tu giam.

Vidu: Choi=2,j =3, xét 2 biu thirc sau day:
X=(++i <4 && ++j>5) chokétquax=0,i=3,j=4
y=(++]>5 && ++i < 4) chokétquéyz(),i:zsj:"'
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Céch viét hai biéu thirc 1a nhu nhau (ngoai trir hoan d6i vi tri 2 toan hang cua phép
toan &&). Vi gia thiét i = 2 va j = 3 ta thiy ca hai biéu thirc trén ciing nhén gié tri 0.

Tuy nhién cac gié tri clia i va j sau khi thyc hién xong hai biéu thirc nay s& c6 két qua
khac nhau. Cy thé véi biéu thire dau vi ++i < 4 1a dung nén chuong trinh phai tiép tuc
tinh ti€p ++j > 5 d€ danh gid duoc biéu thic. Do vay sau khi danh gia xong ca i va j
déu duoc ting 1én 1 nénta coi=3, j=4.
Trong khi d6 véi biéu thic sau do ++ > 5 13 sai nén chuong trinh c6 thé két lun
dugc toan bo biéu thic 13 sai ma khong can tinh tiép ++i < 4. Co nghia 1a chuong
trinh sau khi danh gia xong ++j > 5 s€ dung va vi vay chi c0 bién j dugc tang 1, tir 6 ta
c6 i =2, j =4 khac vdi két qua ctia biéu thirc trén. Vi du nay mét lan nita nhéc ta chi y
kiém soat k¥ viéc sir dung cac phép toan ty ting, ty giam trong bicu thic va trong
cau lénh.
1.8.2 Céc phép gén
- Phép gén thong thuong: Pay la phép gan da duogc trinh bay trong muc trudec.
- Phép gan c6 diéu kién:

bién = (Piéu_kién)?a:b;
Piéu_kién 1a mot biéu thirc logic, a, b 1a cac biéu thirc bat ky cung kiéu véi kiéu
ctia bién. Phép toan nay gan gia tri a cho bién néu diéu kién dung va gan gia tri b cho
bién néu nguoc lai.

Vi du:
Xx=(3+4<7)?10:20 IIx=20vi3+4<T7lasai
x=(3+4)?10:20 /I x =10 vi 3 + 4 khac 0, tirc diéu kién diing
x=(@>h)?a:b // x = s6 16n hon trong 2 sb a, b.

- Céch viét gon cua phép gan: Mot phép gan dang x = x @ a ; ¢0 thé duoc viét gon dudi
dang x @= a trong 46 @ 1a cac phép toan sb hoc, xir 1y bit ...

Vi du:

Thay cho viét x = x + 2 ¢6 thé viét x +=2;

hodc x =x/2; x =x * 2 ¢4 thé dugc viét lai nhu x /=2; x *=2;
1.8.3 Biéu thiic

Biéu thuc (expression) 1a diy ky hiéu két hop giita cac toan hang, phép toan va cip dau
() theo mot qui tac nhat dinh. Cac toan hang c6 thé 1a hang, bién, ham. Biéu thurc cung
cép mot cach thirc dé tinh gia tri moi dya trén cac toan hang va toan tir trong biéu thurc.

Vi du:
(x+ty)*2-4
3 - X+ sqrt(y)
(-b + sgrt(delta)) / (2*a)
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1.8.3.1 Thir tir wu tién ciia cac phép toan
Pé tinh gia tri cia mot biéu thirc can c6 mot trat tu tinh toan cu thé va théng nhéat.
Vi du:
Xétbicuthtc x =3 +4*2+7
- Néu tinh theo dting trat ty tir trai sang phai, thi x =((3+4) *2)+7=21
- Néu vu tién diu + dugce thue hién trude dau *, thix = (3 +4) * (2 + 7) =63
- Néu uu tién diu * duoc thuc hién trude dau +, thi x =3 + @4*2)+7=18
C++ qui dinh trat ty tinh toan theo cac mirc do wu ti€n nhu sau:
1. Céac biéu thic trong cip dau ngoic ()
2. Céc phép toan 1 ngdi (ty ting, tu giam, 1ay dia chi, ldy ndi dung con trd, ...)
3. Cac phép toan s6 hoc
4. Cac phép toan so sanh, logic
5. Cac phép gan

Néu c6 nhiéu cip ngoic 16ng nhau thi cip trong cung (sdu nhat) duogc tinh trudc. Cac
phép toan trong cung mot 16p c6 do uu tién theo thur tu: 16p nhan (*, /, &&), 16p cong
(+, =, ||). Néu cac phép toan co cung thi tu wu tién thi chuong trinh s& thuc hién tir trai
sang phai. Cac phép gan c6 do uu tién cudi cung va dugc thuc hién tir phai sang trai.

Vi du:

Theo mirc vu tién da qui dinh, biéu thirc tinh x trong vi du trén s& c6 gia tri 1a 18

Phan 16n céc truong hop mudn tinh toan theo mét trat tw nao d6 ta nén su dung cu thé
cac dau ngoac (vi cac biéu thurc trong dau ngoac dugc tinh trudc).

1.8.3.2 Phép chuyén déi kiéu

Khi tinh toan mot biéu thirc phan 16n cac phép toan déu yéu cau cac toan hang phai cling
kiéu. Chang han dé phép gan thuc hién dugc thi gid tri cia biéu thirc phai c6 clng kiéu
v6i bién. Trong truong hop kiéu cua gia tri biéu thirc khac véi kiéu ctia bién thi hodc 1a
chuong trinh sé& ty dong chuyén kiéu gia tri biéu thirc vé thanh kiéu cua bién dugc gan
(néu duogc) hodc s& bao 16i. Do vay khi can thiét NLT phai sit dung cac cau 1énh dé
chuyén kiéu cta biéu thirc cho phut hop véi kiéu cta bién. C6 2 cach chuyén doi kiéu 1a
chuyén kiéu ty dong va ép kiéu.

- Chuyén kiéu tir dong: V& mat nguyén tic, khi can thiét cac kiéu c6 gi4 tri thip s& duoc
chuong trinh ty dong chuyén lén kiéu cao hon cho phit hop véi phép toan. Cu thé phép
chuyén ki€u c6 thé dugc thyc hién theo so d6 nhu sau:

char < int — long int — float — double
Vi du:
inti=3;
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floatf; f

=i+2;
Trong vi du trén i c¢6 kiéu nguyén va vi vay i + 2 cling c6 kiéu nguyén trong khi f c6
kiéu thuc. Tuy nhién phép toan gan nay 12 hop 1¢ vi chuong trinh s& ty dong chuyén kiéu
cia i+ 2 (bang 5) sang kiéu thyuc (bang 5.0) rdi méi gan cho f.

- Ep kiéu: Trong chuyén kiéu tu dong, chuong trinh chuyén céc kiéu tir thap 1én cao, tuy
nhién chiéu nguoc lai khong thé thuc hién dugc vi n6 ¢ thé gay mat dit liéu. Do d6 néu
can thiét NLT phai ra Iénh cho chuong trinh chuyén kiéu tir cao xudng thap.

Vi du:
inti;
floatf=3; //tu dong chuyén 3 thanh 3.0 va gan cho f
i=f+2; // sai (bao 16i) mic du f+ 2 = 5 nhung khong gan duge cho i

Trong Vi du trén dé cau 1énh i = f + 2 thyc hién duoc (khong béo 15i) ta phai ép kiéu cua
biéu thirc f+ 2 vé thanh kiéu nguyén. Ca phép tong quat nhu sau:

(tén_Kkiéu)biéu_thirc
hoac:
tén_kiéu(bicu_thirc)
Dudéi day ta s& xét mot s6 vi du vé 1gi ich cua viéc ép kiéu.
- Phép ép kiéu tir mot sb thue vé s6 nguyén s& cit bo tit ca phan 1é cua sb thuc, chi giir

lai phan nguyén. Nhu vay dé tinh phan nguyén ciia mot sb thuc x ta chi can ép kiéu
ctia X vé thanh kiéu nguyén, ¢ nghia int(x) 1a phan nguyén cua so thuc X bat ky.

Vi du 6:

Pé kiém tra mot s6 nguyén n c¢6 phai 1a s6 chinh phuong, ta can tinh cin bac hai cta n.
Néu cin bac hai cia n 1a s6 nguyén x thi n 14 s6 chinh phuong, tirc 1 néu int(x) = x thi
x nguyén va khi d6 n 1a chinh phuong. Chuong trinh cy thé nhu sau:

#include <iostream>
#include <math.h>

using namespace std;

main ()
{
int n;
cout << "Nhap n =";

cin >> n;

float x = sqgrt(n); // Ham sqrt de tinh can bac hai
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if (int(x) == x)
cout << n << " la so chinh phuong" << endl;
else
cout << n << " khong la so chinh phuong" << endl;
}
1.8.4 Cau Iénh va khéi 1énh

Mot cau 1é€nh trong C++ duoc thiét lap tur cac tir khoa va cac biéu thirc,... va ludn ludn
duogc két thic bang diu chdm phay. Céac vi du nhap/xuét hodc cac phép gan tao thanh
nhitng cau 1énh don gian nhu:

cCin>>x>>y;
X=XxX+1;

y = sqrt(x) ;

cout << x << endl;
cout <<y << endl;

Céc cau l1énh dugc phép viét trén cing mot dong hoic nhiéu dong. Mot sé cau 1énh
dugc goi 1a 18nh ¢6 cau tric, tirc 12 bén trong né lai chira day 1énh khac. Day 1énh nay
phai dugc bao giita cap dau ngodc {} va duoc goi la khdi 1énh.

Vi du tat ca cac 1énh trong mot ham (nhu ham main()) luén ludn 13 mot khdi 1énh. Mot
dic diém cua khoi 1énh 12 cac bién duoc khai béo trong khéi 1énh nao thi chi co tac dung
trong khéi 1énh d6. Chi tiét hon vé cac dic diém cua 1énh va khéi 1énh s& dugc trinh
bay trong cac chuong tiép theo cua gido trinh.

1.9 MOT SO HAM THONG DUNG
1.9.1 Nhém ham toan hec
Céc ham nay déu dugc khai bao trong file nguyén mau math.h.

- abs(x), labs(x), fabs(x) : tra lai gié tri tuyét dbi ciia mot s6 nguyén, sé nguyén dai va
s6 thuc.

- pow(X, Y) : ham mdi, tra lai gia tri x 1dy thura y (XY).

- exp(x) : ham mi, tra lai gia tri e mil x (€¥).

- log(x), log10(x) : tra lai 1dgarit co s6 e va logarit thap phan ctia x (Inx, logx)..
- sqrt(x) : tra lai cdn bac 2 cuaX.

- sin(x), cos(x), tan(x), asin(x), acos(x), atan(x) : tra lai CAc gia tri Sinx, cosx, tgx, arcsinx,
arccosx, arctgx.

1.9.2 Nhém ham kiém tra ky tw

Céc ham nay déu dugc khai bao trong file nguyén mau ctype.h.
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- isalnum(kt) : kiém tra ky tu kt c¢6 phai 1a chit cai hodc chir sb hay khong.
- isalpha(kt) : kiém tra ky tu kt co phai la chi cai haykhong.

- isdigit(kt) : kiém tra ky tu kt c6 phai la chit s6 hay khéng.

- islower(kt) : kiém tra ky tu kt ¢6 phai Ia chir cai thuong (a .. z) hay khdng.
- isupper(kt) : kiém tra ky tu kt c6 phai la chit cai hoa (A .. Z) hay khéng.
- isspace(kt) : kiém tra ky tu kt c6 phai 1a ky tu tréng haykhdng.

1.9.3 Nhém ham chuyén ddi dir liéu

Céc ham nay déu duoc khai bao trong file nguyén mau ctype.h.

- toupper(c) : chuyén tir chir thudng sang chir hoa.

- tolower(c) : chuyén tir chit hoa sang chit thuong.

- atof(s) : chuyén chudi s sang gia trj double.

- atoi(s) : chuyén chudi s sang gia tri int.

- atol(s) : chuyén chudi s sang gia tri long.
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BAI TAP CHUONG 1

1. Viét chuong trinh in ndi dung mét bai tho ma ban thich.

2. Viét chuwong trinh nhap vao canh cua hinh vudng, in ra chu vi va dién tich.

3. Viét chwong trinh nhap vao 4 gia tri 1an luot 1a sb thuc, nguyén, nguyén dai va ky tu.
In ra man hinh céc gia tri nay.

4. Viét chuong trinh nhap vao mot ky tu, in ra ky tu d6 va md ASCII cia no.

5. Viét chuong trinh nhép 3 s6 thuc a, b, ¢, in ra man hinh hang chit phuong trinh c6
dang ax”2 + bx + ¢ = 0, trong do6 céac gia tri a, b, c chi in 2 s6 1¢ (viduvoia=5.141,
b=-2,c=0.8inra5.14 x"2-2.00 x + 0.80 = 0).

6. Viét chuong trinh in ra tong, tich, hiéu va thuong ciia 2 s thuc dugc nhap vao tir ban phim.
7. Viét chuong trinh in ra trung binh cong, trung binh nhan ciia 3 sé nguyén dugc nhap
vao tir ban phim.

8. Viét chuong trinh nhap vao 4 chir sb. In ra tong ctia 4 chir s6 nay va chir s6 hang chuc,
hang don vi cta tong d6 (Vi du 4 chit s6 3, 1, 8, 5 ¢0 tong 1a 17 va chir s6 hang chuc la 1
vahangdonvila7,inral7,1,7).

9. Viét chuong trinh nhap vao ban kinh cta hinh tron, in ra dién tich, chu vi ctia no.

10. Viét chuong trinh nhap vao mét sé nguyén (c6 4 chit sd). In ra tong ctia 4 chir sb nay
va chir s6 déu, chir s6 cudi (vi du s6 3185 co tong cac chit s6 1a 17, chir s6 dau va cubi la
3vabs,inral?,3,b).

11. Viét chuong trinh nhap vao hé sb luong (13 s6 thuc c6 2 chit s6 1&) ctia 1 nhan vién.
In ra luong ctia nhan vién dé, véi lwong = 1.150.000 * hé s luong.

12. Viét chuong trinh nhap 2 s6 nguyén a va b, hdy doi gia tri ciia a va b theo 2 cach:
-Ding biénphut:t=a;a=b;b=t;
- Khdng dung biénphy:a=a+b;b=a-b;a=a-b;
In két qua ra man hinh gia tri ctia a va b trudc va sau khi doi.
13. Viét chuong trinh nhap vao nam sinh cta 1 ngudi. Cho biét ngudi d6 nam nay duoc
bao nhiéu tuoi.
14. Viét chuong trinh tinh chi sb pignet ctia 1 nguoi khi biét chiéu cao (cm), vongnguc
trung binh (cm) va trong lugng (Kg).
Véi: chi s6 pignet = chiéu cao - (vOng nguc trung binh + trong luong)
15. Viét chuong trinh nhap vao chiéu dai 3 canh a, b, ¢ cia 1 tam giac. Tinh chu vi va
dién tich cua tam giac d6 theo cong thirc sau:
Chuvi:CV=a+b+c

Dién tich : DT =/p*(p—a)*(p-b)*(p—c) véip=CV/2.

Trang 27



CHUONG 2: CAC CAU TRUC PIEU KHIEN

2.1 CAU TRUC RE NHANH

No6i chung vi¢c thuc hién chuong trinh 1a hoat dong tun tu, tic la thuc hién tung lénh
mot tir cAu 1énh bit dau cua chuong trinh cho dén cau 1énh cudi cung. Tuy nhién, dé viéc
1ap trinh hiéu qua hon hau hét cac NNLT cép cao déu co cac cau 1énh r& nhanh va cac
cau 1énh ldp cho phép thuc hién cc cdu 1énh ciia chuong trinh khong theo ciu trac
tuan ty.

2.1.1 Cau truc if
2.1.1.1Y nghia

Mot cau 1énh if cho phép chuong trinh c6 thé thuc hién khdi 1énh nay hay khoi
Iénh khac phu thudc vao diéu kién dugc viét trong cau lénh la dung hay sai. Noi
cach khac cau 1énh if cho phép chuong trinh ré nhanh (chi thuc hién 1 trong 2 nhanh).

2.1.1.2 Cu phéap
if (diéu kién)
khéi lénh 1;
[else
khéi 1énh 2;]

Trong cu phap trén cau 1énh if c6 hai dang: co else va khong c6 else. Didu kién 1a mot
biéu thirc logic tirc n6 c6 gia tri ding (khac 0) hoic sai (bang 0).

Khi chuong trinh thuc hién cau lénh if nd s& tinh biéu thirc didu kién. Néu diéu
kién ding chuong trinh s€ tiép tuc thyc hién cac I¢nh trong khdi 1énh 1, nguoc lai néu
diéu kién sai chuong trinh s& thuc hién khéi 1énh 2 (néu c6 else) hoic khdng 1am gi (néu
khong co else).

2.1.1.3 Luwu do cii phép

b

A\ 4

khéi lénh 1 khéi 1énh 2

Hinh 2.1: Luu dé cii phdp cdu tric if
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2.1.1.4 Dic diém

- Pac diém chung cua cac cau Iénh c6 cau tric 1a ban than né chira cac cau I¢nh khac.

Diéu nay cho phép cac cau lénh if c6 thé 16ng nhau.

- Néu nhiéu cAu 1énh if (c6 else va khong else) 16ng nhau viéc hiéu if va else nao di
véi nhau can phai cht y. Qui tac la else s€ di voi if gan n6 nhat ma chua duoc ghép

cap voi else khac.

Vi du:
Cau lénh:
if (n>0)
if (@>b)
c=a,
else
c=Dhb;
Tuong duong voi cau 1€nh:
if (n>0)
{
if (a>D)
c=a,
else
c=bhb;
}

2.1.1.5 Cac luu y

- Piéu kién (hay biéu thurc) sau if phai dit trong cip dau ngodc don ().

- Néu khdi 1énh ¢6 nhiéu hon 1 c&u Iénh thi phai bao chling trong cap dau ngodc moc{ }.

2.1.1.6 Vi du minh hga

Vi dyu I: Viét chuong trinh nhap vao 2 sb nguyén, in ra s6 16n hon trong 2 sb do.

#include <iostream>

using namespace std;

main ()

{

int a, b, max;

cout<<"Nhap vao 2 so nguyen a va b

cin>>a>>b;

if (a > b)
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max = a;
else
max = b;
cout<<"So lon hon la : "<<max<<endl;
}
Vidu2: Vi,ét chuong trinh nhdp vao 1 nam bét ky, cho biét nim d6 c6 phai la nim nhugn
khong. Biét réng nam thir n 1a nhuan néu no6 chia hét cho 4, nhung khong chia hét cho
100 hoac chia hét cho 400.
#include <iostream>

using namespace std;

main ()
{
int n;
cout<<"Nhap vao mot nam bat ky : ";
cin>>n;
if (n $ 4 ==0 && n % 100 !=0 || n % 400 == 0)
cout<<n<<" la nam nhuan"<<endl;
else

cout<<n<<" la nam khong nhuan"<<endl;

}
Vi dy 3: Viét chuong trinh giai phuong trinh bac hai: ax? + bx + ¢ =0 (a # 0).
#include <iostream>
#include <math.h>
using namespace std;
main ()
{ float a, b, c;

cout<<"Nhap vao 3 he so a, b, c¢c : ";

cin>>a>>b>>c;

float delta;

delta = b*b - 4*a*c

if (delta < 0) cout << "Phuong trinh vo nghiem"<<endl;

else

if (delta == 0)
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cout<<"Phuong trinh co nghiem kep x = ";
cout<<-b/ (2*a)<<endl;

}

else

{ float x1, x2;
x1=(-b+sqgrt(delta))/ (2*a);
x2 = (-b-sqgrt(delta))/(2*a);
cout<<"Phuong trinh co 2 nghiem phan biet"<<endl;

cout<<"xl = " <<x1<<" va X2 = "<<x2<<endl;

}
2.1.2 Chu trac switch
2.1.2.1Y nghia

CéulénhifchotakhénéngdUQCluachonrnétnonghainhénhdéthuclﬂén,dodéréu
mudn 1& theo nhiéu nhanh ta phai st dung céu trac if 16ng nhau. Tuy nhién trong
truong hop nhu vay chuong trinh s& phirc tap va khé doc hon, vi vay C++ cung cap thém
mot cdu 1énh ciu trac khac cho phép chuong trinh c¢6 thé chon mét trong nhiéu nhanh
dé thyuc hién, d6 1a cau 1énh switch.

2.1.2.2 Cu phap
switch (biéu thtc diéu khién)
{
case biéu thuc 1: didy lénh 1;

case biéu thuac 2: ddy lénh 2;

case biéu thtc n: day lénh n;
[default: dady l1lénh n+1;]
}
- Biéu thtic diéu khién: phai c6 kiéu nguyén hoic ky tu.
- Cac biéu_thtrc_i: phai c6 kiéu nguyén hodc ky tu twong tng.
- Cac ddy lénh c6 thé rong va khong can bao diy 1énh béi cip dau ngoidc moc { }.

- Nhanh default c6 thé c6 hodc khong va vi tri ciia nd c6 thé nam bat ky trong cau 1énh
nao (gitta cac nhanh case) nhung thong thuong ngudi ta dit né nim & cudi cung.
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2.1.2.3 Luu do cii phéap

biéu thirc 1a

biéu_thirc_1 day Iénh 1

biéu thirc 1a
bicu thtc 2

biéu thirc 1a

biéu_thtre_n ddy lénh n

S

\ 4

day lénh n+1

<&
«

v

Hinh 2.2: Lueu d6 cii phdp cdu triic switch
2.1.2.4 Cach thuc hién

Dé thyc hién cau 1énh switch dau tién chuong trinh tinh gia tri cta biéu thuc diéu
khién (btdk), sau d6 so sanh két qua cta btdk véi gia tri cta cac biéu_thuc i bén dudi
1an luogt tir biéu thirc dau tién (tht nhét) cho dén biéu thirc cudi cing (thr n), néu gia tri
ctia btdk bang gia tri cta biéu thirc thtr i dau tién nao dé thi chuong trinh s& thuc hién
day 1énh thir i va tiép tuc thuc hién tat ca ddy 1énh con lai (tir ddy 1énh thi i+1) cho dén
hét (gap dau ngodc dong } cua 1énh switch). Néu qua trinh so sanh khdng gap biéu thirc
(nhanh case) nao bang véi gia tri cua btdk thi chuong trinh thyc hién diy 1énh trong
default va tiép tuc cho dén hét (sau default c6 thé con nhirng nhanh case khac). Truong
hop cau 1énh switch khong c6 nhanh default va btdk khong khép véi bat ky nhanh case
nao thi chuong trinh khong lam gi, coi nhu da thuc hién xong 1énh switch.

Néu muén 1énh switch chi thyc hién nhanh th i (khi btdk == biéu_thtc i) ma khong
phai thyc hi¢n thém cac 1énh con lai ciia cac nhanh khac thi cubi day I¢nh thur i thong
thuong ta dat thém I¢nh break; day la 1€nh cho phép thoat ra khoi mot 1énh cAu trac
bat ky.
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2.1.2.5 Vi du minh hoa

Vi dyu I: Viét chuong trinh in ra sé ngay ctia mot thang bat ky nao d6 duoc nhap tir ban
phim, néu thang 1a 2 thi cho biét thém nam nao.

#include <iostream>
using namespace std;
main ()
{ int th, n;
cout<<"Nhap vao mot thang bat ky : ";
cin>>th;
switch (th)
{
case 1l: case 3: case b5: case 7: case 8: case 10:
case 12: cout<<"Thang nay co 31 ngay"; break;
case 4: case 6:

case 9: case 11: cout<<"Thang nay co 30 ngay"; break;

case 2:
cout<<"Cho biet nam nao : ";
cin>>n;
if (n $ 4 =0 && n % 100 !'=0 || n % 400 == 0)

cout<<"Thang nay co 29 ngay";
else cout<<"Thang nay co 28 ngay";
break;
default: cout<<"Ban da nhap so thang khong hop le";
}
cout<<endl;
}

Vi du 2: Viét chuong trinh nhap vao 2 s6 thuc a va b tir ban phim, sau d6 nhap 1 ky tu
thélﬁén],Uongz4phéptoén:céng,uﬁ,nhén,dﬁa.hlrakétquéthuclﬁ@nphépto@ndé
trén 2 s6 a, b.

#include <iostream>
#include <iomanip.h>
using namespace std;

main ()
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{ float a, b, kg; char pt;
cout<<"Hay nhap 2 so thuc a, b: ";
cin>>a>>b;
cout<<"Hay nhap 1 phep toan: ";
cin>>pt;
switch (pt)

{

case '"+': kg = a + b; break;

case '-': kg = a - b; break;
case 'x': case '.': case '*': kg = a * b ; break ;
case ':': case '/':
if (b !'=0)
{
kg = a / b;
break;
}
else

cout<<"Khong chia duoc";
goto kt;
}
default:
cout<<"Nhap phep toan sai"<<endl;

goto kt;

}
cout<<"Ket qua la: "<<setprecision (6)<<kg<<endl;

kt: system ("PAUSE") ;
}
2.1.3 Lénh nhay goto
2.1.3.1Y nghia

Mot dang khéc ciia r& nhanh 1a 1énh nhay goto cho phép chwong trinh chuyén dén thuc
hién mot doan 1énh khac bit dau tir mot diém duge danh ddu béi mot nhan trong chuong
trinh. Nhan 1a mot tén goi do NLT tu dit theo céc qui tat dit tén. Lénh goto thuong
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duoc st dung dé nhay qua mot s6 cau 1énh va thuc hién tiép cac cau Iénh sau do trong
chuong trinh, hodc két hop véi ciu tric if dé tao vong 1ip. Tuy nhién viéc xuét hién
nhiéu 1énh goto dan dén viéc khé theo ddi trinh ty thuc hién chuong trinh, vi vay 1énh
nay nén han ché st dung néu khéng can thiét.

2.1.3.2 Cu phap
goto <nhan>;

Vi tri chuong trinh chuyén dén thuc hién 13 doan 1énh dng ngay sau nhdn va dau  hai
cham (:). Vi du 2 trong cau trac switch c6 st dung 1énh nhay goto.

2.2 CAU TRUC LAP

Mot trong nhitng cu tric quan trong cta lap trinh ciu trac 13 cac cau 1énh cho phép
lap nhiéu lan mot doan 1énh nao d6 cua chuong trinh. D6 chinh la céac cAu trac lap.

2.2.1 Céu triic for

2.2.1.1 Cu phap

for (day biéu thuc 1; diéu kién 1l&p; day biéu thitc 2)
khéi lénh l&p;

- C4c biéu thirc trong cac ddy biéu thirc 1, 2 cach nhau boi dau phay (,). C6 thé ¢d nhiéu
biéu thirc trong cac diy nay hoic diy biéu thirc cling c6 thé trong.

- Piéu kién l3p: 1a biéu thirc logic (c6 gia tri dung hodc sai).

<> Céc day biéu thuc va diéu kién c6 thé tréng tuy nhién van giir lai cac ddu chdm phay
(;) dé ngan cach cac thanh phan véi nhau.

2.2.1.2 Cdch thuc hi¢n

Khi gap cau Iénh for trinh ty thuc hién ctia chuong trinh nhu sau:

- Thyc hién day biéu thirc 1 (thuong 1a cac 1énh khéi tao gia tri cho cac bién).

- Kiém tra didu kién lap, néu dung thi thyc hién khéi 1énh lip — thuc hién day
biéu thirc 2 — quay lai kiém tra diéu kién lap va lap lai qua trinh trén cho dén khi viéc
kiém tra diéu kién lap cho két qua sai thi dung.

Tom lai, day biéu thirc 1 s& duoc thyc hién 1 1an duy nhét ngay tir dau qua trinh lap sau
d6 thyc hién cac cu lénh trong khi 1énh 1dp va diybiéu thirc 2 cho dén khi nao khong
con thoa diéu kién lap nita thi dimg.

Tuong tu nhu cau trac if, néu khéi 1énh 1ap co nhiéu hon 1 cau lénh thi phai bao chiing
trong cdp ngoac moc { }.

2.2.1.3 Vi du minh hoa

Vi dy I: Viét chuong trinh tinh tong N s6 nguyén duong dau tién, voi N dugc nhap tir
ban phim.

Chuong trinh ding mot bién dém i dugc khi tao tir 1, va mot bién kq dé chura tong.
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M&i bude 1ap chuong trinh s& cong don i vao kq va sau d6 tang i 1én 1 don vi. Chuong
trinh con 13p khi nao i con chua vugt qua N. Khi 1 16n hon N thi chuong trinh dung.

#include <iostream>

using namespace std;

main ()
{ int n, 1i;
long kg = 0;
cout<<"Nhap vao so nguyen n = ";
cin>>n;
for (1 = 1; 1 <= n; 1i++)
kg = kg + 1; // Co the viet kg += 1i;
cout<<"Tong "<<n<<" so nguyen duong dau tien la : ";
cout<<kg<<endl;
} . 0 q
Vi dy 2: Viét chuong trinh tinh tong ZT

#include <iostream>

using namespace std;

main ()

{

}

int n, 1i;

float kg = 0;

cout<<"Nhap vao so nguyen n = ";
cin>>n;
for (1 = 1; i <= n; i++)

kg += 1.0/1i; // Co the viet kg = kg + 1.0/1;

cout<<"Tong S = "<<kg<<endl;

Vi du 3: Viét chuong trinh in ra man hinh ddy giam dan cac s6 1é bé hon mot s6 n nao
dé dugce nhap vao tir ban phim.

#include <iostream>

using
main ()

{

namespace std;

int n, 1i;
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cout<<"Nhap wvao so nguyen n = ";

cin>>n;

if (n $ 2 ==0) 1 =n - 1;

else 1 = n - 2;

for (; 1 > 1; 1 =1 - 2)
cout<<is<" ",

cout<<endl;
}
2.2.1.4 Pic diem
Thong qua phan giai thich cach hoat dong cua cau lénh for trong vi du 3 0 thé thay cac
thanh phan cta for ¢ thé dé tréng, tuy nhién cac ddu chidm phay van phai giir lai dé
ngin cach cac thanh phan véi nhau.
2.2.1.5 Lénh for long nhau

Trong khdi 1énh 1ap c6 thé chira ca 1énh for, titc cac 1énh for cling dugc phép 16ng nhau
nhu cac 1énh c6 cau trac khac.

Vi du 4: Bai toan cb: vira ga vira cho, b6 lai cho tron, 36 con, 100 chan chin. Hoi c6 miy
ga va my con cho.

Dé giai bai toan nay ta goi g 1a s6 ga va ¢ 1a sb cho. Theo diéu kién bai toan ta thiy g c6
thé di tir 0 (khong c6 con nao) va dén ti da 12 50 (Vi chi c6 100 chan), twong tu ¢ c6 thé
di tir 0 dén 25. Nhu véy ta c6 thé cho g chay tir 0 dén 50 va v6i mdi gia tri cu thé cla g
lai cho ¢ chay tu 0 dén 25, 1an luot véi mdi cap (g, c)cu thé d6 ta kiém tra 2 diéu kién:
g + ¢ == 362 (sd con) va 2g + 4c == 1007? (s6 chan). Néu ca 2 diéu kién déu thoa thi cip
(g, ¢) cu thé d6 chinh 14 nghiém can tim. Tir d6 ta c6 chuong trinh voi 2 vong for 10ng
nhau, mot vong for cho g va mot vong for cho C.

#include <iostream>
using namespace std;
main ()
{ int g, c;
for (g = 0; g <= 50; g++)
for (c = 0; c <= 25; c++)
if (g + ¢ == 36 && 2 * g+ 4 * c == 100)
cout<<"Ga = "<<g<<" Cho = "<<c<<endl;

}

Vi dy 5: Viét chuong trinh tim tat ca cac phuong an dé d6i 1003 ra cac td gidy bac loai
10$, 20$ va 50$.
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#include <iostream>
using namespace std;
main ()
{ int stl10, st20, stb50;
int sopa = 0;
for (stl0 = 0 ; stl0 <= 10 ; stlO++)
for (st20 = 0 ; st20 <= 5 ; st20++)
for (st50 = 0 ; sth0 <= 2 ; stbh0++)
if (stl0 * 10 + st20 * 20 + stb50 * 50 == 100)
{ sopat+;
cout<<"Phuong an "<<sopa<<" : ";
if (stl0) cout << stl0 << " to 10s";
if (st20) cout << " " << st20 << " to 20s8";
if (st50) cout << "™ " << st50 << " to 508";
cout << endl;
}
cout << "Tong so phuong an la : " << sopa <<endl;
}
2.2.2 Chu tric while
2.2.2.1 Cu phap
while (diéu kién)

khéi lénh 1&p;

2.2.2.2 Luu do cii phéap
khéi 1énh lip

Hinh 2.3: Luu dé cii phdp cdu tric while

A
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2.2.2.3 Thuec hién

Khi gip 1énh while chwong trinh thyc hién nhu sau: dau tién chwong trinh s& kiém
tra diéu kién, néu ding thi thuc hién khdi 1énh lip, sau d6 quay lai kiém tra diéu kién
va tiép tuc, néu diéu kién sai thi dirng vong 1ip. Tém lai c¢6 thé mé ta mot cach ngin
gon vé cau 1énh while nhu sau: 1ap lai khdi 1énh trong khi diéu kién van con ding.

2.2.2.4 Pic diém
- Khéi 1énh lap co thé khong dugc thyc hién 14n nao néu diéu kién sai ngay tu dau.

- Pé vong lap khong 1ap vo tan thi trong khdi 1énh thdng thudng phai 6 it nhat mot cau
1énh nao d6 gy anh huong dén két qua cua didu kién, tc 1a 1am cho diéu kién dang
dung trd thanh sai.

- Néu diéu kién ludn ludn nhan gié tri dting (vi du biéu thirc diéu kién la 1) thi trong khoi
1énh 13p phai c6 cau 1énh kiém tra dimg va 1énhbreak.

- Néu khéi 1énh 1ap c6 nhiéu hon 1 cau 1énh thi phai bao chling trong cip ngoic méc { }.
2.2.2.5 Vi du minh hoa

Vi dy 1: Bai toan co: vira ga vira cho, bd lai cho tron, 36 con, 100 chan chin. Hoi ¢6 may
g3 va my con cho.

#include <iostream>
using namespace std;
main ()
{ int ¢, g = 0;
while (g <= 36) //sbé ga tbéi da la 50 nhung dé chi cho 36

while (c <= 25) //sb chdé chi tbi da 25 1la da 100 chén
if (g + ¢ ==36 && 2 * g+ 4 * c == 100)
cout<<"Ga = "<<g<<" Cho = "<<c<<endl;

c++;

g++;
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Vi du 2: Viét chuong trinh nhap vao 2 s6 nguyén duong (gia sir m van), in ra uéc chung
16n nhit (UCLN) cua 2 sb nay.
Ap dung thuat toan Euclide bang céach lién tiép 13y s 16n trir di s6 nho khi ndo 2 sé bang
nhau thi d6 14 UCLN. Trong chuong trinh ta qui udc m 14 s6 16n va n 13 s6 nho. Thém
bién phu r dé tinh hiéu cua 2 sb. Sau d6 dit lai m hodc n bang r sao cho m > n va lip lai.
Vong 1dp dung khi m =n.

#include <iostream>

using namespace std;

main ()

{

}

int m, n, r;
cout<<"Nhap m, n: " ;
cin>>m>>n ;

if (m < n) // Néu m < n thi déi

{

int t = m; m = n; n = t;
}
while (m != n)
{

r=m - n;

if (r > n)

m = r,
else
{
m = n;
n = r;
}
}
Cout<<"UCLN = "<<m<<endl;

2.2.3 Chu tric do ... while
2.2.3.1 Cu phap

do

khéi lénh 13p;

while (diéu kién);

vai tro hai sé
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2.2.3.2 Lwu dé cii phap

l

khéi 1énh lip

diéu kién

l

Hinh 2.4: Luwu d6 cii phdp cdu triic do...while

\4

2.2.3.3 Thuec hién

Pau tién chuong trinh s€ thyc hién khdi 1énh 1ap, tiép theo kiém tra diéu kién, néu diéu
kién con diing thi quay lai thuc hién khéi 1énh va qua trinh tiép tuc cho dén khi diéu kién
tr¢ thanh sai thi dung.

2.2.3.4 Diic diém

Céc dic diém cua cau lénh do ... while cling giéng voi cau lénh lip while trur
diém khac biét, d6 1a khdi 1énh trong do ... while s& dugc thuc hién it nhat mot 1an vi
diéu kién dugc kiém tra sau, trong khi khéi 1énh trong while c6 thé khong duoc thuc
hién 1an nao.

2.2.3.5 Vi du minh hga

Vi du 1: Viét chuong trinh kiém tra mot s6 nguyén n (n > 1) c6 phai la sé nguyén t6
khong, v41 n dugc nhap tir ban phim.

Dé kiém tra mot s6 n > 1 ¢6 phai la s6 nguyén t6 hay khong ta 1an luot chia n cho cac
sO i di tir 2 dén mot nira ctia n. Néu c6 i sao cho n chia hét cho i thi n 14 hop sé (khong
phai 12 s6 nguyén t6) nguoc lai n 1a sé nguyén t6.

#include <iostream>

using namespace std;

main ()
{ int i, n;
cout<<"Nhap so n can kiem tra: ";
cin>>n;
1= 2;
if(n > 2)
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do

if (n % 1 == 0)
{
cout<<n<<" la hop so";
goto kt; break;
}
i++;
} while (i <= n/2);
cout<<n<<" la so nguyen to";
kt: system("PAUSE");
}
Chuong trinh trén c6 thé viét bang cach khac nhu sau:
#include <iostream>

using namespace std;

main ()
{ int n, 1i=1;
cout<<"Nhap so n can kiem tra: ";
cin>>n;
do
{
i++;
} while (1 <= n/2 & n % 1 != 0);

if (1 > n/2)
cout<<n<<" la so nguyen to"<<endl;
else
cout<<n<<" la hop so"<<endl;
}

Vi du 2: Viét chuong trinh nhap vao mdt day ky tu roi théng ké cac loai chir hoa, chir
thuong, chit s6 va cac ky ti khac dén khi gip ddu cham céu thi dimg.

#include <iostream>

using namespace std;
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main ()
{ char kt;
int ch, ct, c¢s, ck ;
ch = ct = cs = ck = 0;
cout << "Hay nhap day ky tu:"<<endl;
do
{ cin>>kt;
if ('A' <= kt && kt <= 'Z') cht++;
else if ('a' <= kt && kt <= '"z') ct++;

else if ('0' <= kt && kt <= '9'") cs++;
else ck++;

} while (kt !'= 40);
cout<<"Trong day co:"<<endl;
cout<<ch<<" chu hoa'"<<endl;
cout<<ct<<" chu thuong"<<endl;
cout<<cs<<" chu so"<<endl;

cout<<ck<<" ky tu khac"<<endl;

}
ZZA-Léiracﬁavbnglép
2.2.4.1 Lénh break

Lénh break c6 thé xuat hién bén trong vong lip (for, while hay do ... while) hodc trong
1énh switch. N6 tao nén budc nhay ra bén ngoai nhitng 1énh nay va vi thé két thlic ching.
Lénh break c6 tac dung cho vong lip hoic 1énh switch gan n6 nhét. Str dung 1énh break
bén ngoai vong lip hay 1énh switch s& giy ra 19i.

Vi dy: Poan chuong trinh sau dung dé kiém tra viéc nhap password 13 dung hay sai va
chi dugc phép nhép sai tdi da n lan.

for (1 = 1; 1 <= n; i++)
{
cout << "Nhap vao password: ";
cin>> password;
if (Kiemtra (password)) // Néu password dung
break; // Thodt khoéi vong ldp

cout<< "Password sai!"<<endl;
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O day chiing ta phai gia st rang c6 mot ham duoc goi Kiemtra dung dé kiém tra mot
password va tra vé true néu nhu password dung va nguoc lai 1a false.

Chung ta c6 thé viét lai vong lap ma khong can 1énh break bang cach st dung thém mot
bién luan 1y (kt) va thém no vao diéu kién lap:

kt = 0;
for (1 = 1; i < =n && 'kt; 1i++)
{
cout << "Nhap vao password: ";
cin>> password;
kt = Kiemtra (password)) ;
if ('kt) cout<< " Password sai!"<<endl;
}

<> Nguoi ta cho rang phién ban c6 st dung 1énh break don gian hon nén thuong duoc
ua chudng hon.

2.2.4.2 Lénh continue

Lénh continue dirng 1an 13p hién tai ctia mot vong ldp va nhay t&i 1an lap ké tiép. N6 ap
dung tre thi cho vong ldp gan voi 1énh continue nhat. Str dung 1énh continue bén ngoai
vong lap s& gay ra 10i.

Trong vong lap while va vong 1ap do ... while, vong lap ké tiép mo dau tir diéu kién lap.
Trong vong lap for, 1an lip ké tiép bit dau tir ddy biéu thirc 2 ciia vong lap.

Vi du: Mot vong 1ap thuc hién nhap mot sb, Xr 1y n6 nhung bd qua nhiing s6 am, va
dirng khi 6 12 0, c6 thé dién giai nhu sau:

do

{
cin>>num;
if (num < 0) continue;
// xtr ly sb & day

} while (num != 0);

Piéu nay tuong duong véi:

do
{ cin >> num;
if (num >= 0)
// xu ly sb & day
} while (num != 0);
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Mot bién thé ciia vong lap nay dé doc chinh xac mot sé n 1an (hon 1a cho téi khi s6 d6
14 0) co thé dugc dién giai nhu sau:

for (1 = 1; 1 <= n; 1i++)

{
cin>>num;
if (num < 0) continue; // lam cho nhdy tdi 1i++
// xt ly sé & day

}

Khi 1énh continue xuét hién bén trong vong lip dugc 10ng vao thi né ap dung truc tiép
1én vong lap gan né cht khong ap dung cho vong lap bén ngoai. Vi du, trong mot tap
cac vong lip duoc 16ng nhau sau ddy, 1énh continue &p dung cho vong lip for va khong
ap dung cho vong lap while.

while (more)
{
for (1 = 1; i <= n; 1i++)
{
cin >> num;
if (num < 0) continue; //1lam cho nhay toi 1i++
// xu ly sb & day
}

// Cac cdu 1énh cua while
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BAI TAP CHUONG 2

1. Viét chuong trinh nhap mét ky tu, cho biét ky tur d6 ¢6 phai la chit c&i hay khong.
2. Viét chuong trinh nhap vao mét sé nguyén, hdy cho biét s6 d6 1a &m hay duong, chin
hay 1é.
3. Viét chuong trinh nhap 3 s6 a, b, ¢ in ra max, min cia 3 s6 do.
4. Viét chuong trinh nhp 3 sd a, b, ¢, hiy cho biét 3 sb trén c6 thé 12 do dai 3 canh cua
mot tam giac.
5. Viét chuong trinh nhép vao diém co ban (dcb) va diém nang cao (dnc) cho 1 hoc vién.
Cho biét hoc vién nay dugc xép loai gi, vdi cach xép loai dya vao diém trung binh (dtb)
nhu sau:

- Néu dtb >= 9 va khong c6 diém nao dudi 8 thi duoc xép loai xuit sic

- Néu dtb >= 8 va khong c6 diém nao duéi 7 thi duoc xép loai gioi

- Néu dtb >= 7 va khong c6 diém nao dudi 6 thi duoc xép loai kha

- Néu dtb >= 5 va khong c6 diém nao dudi 3 thi duoc xép loai trung binh

- Con lai thi ghi khong dat
6. Viét chuwong trinh 1am viéc nhu 1 may tinh bo tui:

- Nhép véo 2 sd

- Hoi toan tur la +, -, * hay /, twrong ing in ra téng, hiéu, tich, thuong.

- Néu khong phai 1a cac toan tir trén thi két thac chuong trinh.
7. Viét chuong trinh tinh tich N s6 nguyén duong dau tién, véi N duoc nhap tir ban phim.
8. Viét chuong trinh tinh tong S = 1/2 + 2/3 + 3/4 + ... + n/(n+1), v6i n 12 s6 nguyén
duong dugc nhap tir ban phim.
9. Viét chuong trinh tinh tong S=1+2-3+4+5-6+7+8-9+ ... +/-n, véinlasd
nguyén duong dugc nhap tir ban phim.
10. Viét chuong trinh tinh tong S =YY i +2], v6in, m la s6 nguyén dwong duoc nhap
tr ban phim. ==

11. Viét chuong trinhtinh e=1+ -+ X% 4+ (1™ * ,véinlasd nguyén

o2 3 A ni
duong, x 1a s6 thuc dugc nhap tir ban phim.

12. Viét chuwong trinh tinh e = 1 + 1/1! + 1/2! + 1/3! + ... + 1/n!, cho dén khi 1/(n+1)!
nho hon Epsilon, vdi Epsilon 1a 1 lugng kha nho dugc nhéap tir ban phim.
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13. Viét chuong trinh nhap vao sé nguyén duong n.
In ra tam giac c6 dang sau:

@

@@

@@@
@E@Q@@

(Néu n nhép vao 1a 4)

14. Viét chuong trinh nhap vao chiéu dai va chiéu rong cho 1 hinh chir nhat. In ra hinh
chit nhat d6 bang cac ddu *. Gia st ta nhap cd = 6, cr =4 thiin:

* * * * * *
* * * * * *
* * * % * *
* * * * * *

15. Viét chuwong trinh nhap vao lan luot cac s6 nguyén, qué trinh nhap két thac khi nhap
sd nguyén 13 0. Cho biét c6 bao nhiéu sé dwong, bao nhiéu sd am trong cic sd nguyén
da nhap.

16. Viét chuong trinh nhap vao lan luot cac sb thuc, qua trinh nhap két thic khi nhap sb
thuc 13 0. Cho biét tri trung binh ctia cac sé da nhap.

17. Viét chuong trinh 1am nhiéu 1an c¢6ng viéc sau: Nhap 1 s6 thuc, in s6 ddi cta s6 thuc
d6. Chuong trinh két thiic khi nao s thuc nhap vao 1a 0.

18. Viét chuong trinh in ra tit ca cac s nguyén t6 < N, N 1a trj nhép.

19. Viét chuong trinh nhdp vao 1 s6 nguyén duong, in ra udc sb 1¢ 16n nhat coa n6. Vi
du ta nhap s6 60 thi in ra 13 15.

20. Viét chuong trinh tinh s6 hang thtr n ctia ddy Fibonacci. Huéng dan: Day Fibonacci
1a day s6 gdm céc sé hang F(n) véi F(n) =F(n - 1) + F(n - 2) vaF(1) = F(2) =1

Vi dy: Dy Fibonacci gdm 10 s6 hang dau tiénla: 1 1 2 3 5 8 13 21 34

21. Viét chuwong trinh phan tich 1 s6 nguyén dwong n thanh tich ctia cac thira sb nguyén to.
22. Viét lai chuong trinh cua bai 8 bang 1énh nhay goto.

23. Viét lai chuong trinh ciia bai 12 bang 1énh nhay goto.

24. Viét lai chuong trinh cua bai 16 bang 1énh nhay goto.
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CHUONG 3: DU LIEU KIEU MANG

3.1 PINH NGHIA VA UNG DUNG
3.1.1 Dinh nghia

Mang 12 mét tap hop Cac phan tir c6 cling kiéu dir lidu goi la kiéu phan tir. Kiéu phan tix
c6 thé 1a cac kiéu co ban, kiéu cdu tric (struct), ... Cac phan tir cia mang dugc bd tri
trong bd nhé 1a mot diy cac 6 nhé lién tuc nhau nén mang con co thé duoc goi 1a diy.
Ngudi ta thuong chia mang thanh 2 loai mang 14 mang mot chiéu va mang nhiéu chiéu
(2 chiéu tro 1én).

3.1.2 Ung dung

St dung mang nham tranh di viéc st dung qua nhiéu bién don. Trong thyc té mang
thuong dung dé biéu dién danh sach cac phan tir giong nhau, chang han nhu danh sach
sinh vién, danh sich khach hang, ... Danh sich dugc luu trit nhu mang duogc goi la
danh sach dac.

3.2 MANG MOT CHIEU

3.2.1 Dinh nghia

Mang mdt chiéu hay véc-to 1a mot ddy cac phan tir c6 cung kiéu duogc sip ké nhau lién
tuc trong bo nhd. Tét ca cac phan tir déu co cung tén 1a tén cia mang. Dé phan biét cac
phén tir vo1 nhau, cac phﬁn tr s& duoc danh sd tha tu tir 0 cho dén hét mang. Khi can
n6i dén phan tir cu thé ndo d6 cia mang ta s& dung tén mang va kém theo vi tri/chi s6
ctia phan tir d6.

Hinh 3.1 minh hoa hinh thirc mang 1 chiéu gém c6 10 phan tir, cac thanh phan duoc
danh s6 tir 0 dén 9.

.,—m»0 1 2 3 4 5 6 7 8 9
Vi1 tri

f | 5
Noi dung

Hinh 3.1: Minh hoa hinh thirc mang 1 chiéu gom 10 phan tiv
3.2.2 Khai bao

<tén kiéu> <tén mang>[s6 phan tir] ; // khéng khoi tao
<tén kiéu> <tén mang>[sb phan tir] = { ddy giatri }; /6 khdi tao
<tén kiéu> <tén mang>[ ] = { day gia tri }; // ¢6 khdi tao

- Tén kiéu 1a kiéu dir liéu cua cac phan tir, cac phan tir ndy c6 kiéu giéng nhau. Thinh
thoang ta cling goi cac phan tir 1a cc thanh phan.

- Céch khai bao trén gidng nhu khai bao bién binh thuong nhung thém sb phan tir cia
mang gitra cap ddu ngodc vudng [ ], con dugc goi 1a kich thude cia méng.
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- Mbi tén mang 1 mot bién va dé phan biét v6i cac bién thong thuong ta goi 1a
bién mang.

- Dit liéu hay ndi dung cac phan tir ciia 1 mang duoc luu trong bo nhé boi 1 day cac 6
nhé lién tiép nhau. S6 lwong 6 nhé bang véi sd phan tir cia mang va kich thudce (duoc
tinh bang byte) cia mdi 6 nhé da dé chira thong tin cuia mdi phan tir. O dau tién duoc
danh tht tu 13 0, 6 tiép theo 1a 1, 6 ké tiép 1a 2 va tiép tuc cho dén hét. Nhu vay néu
mang c¢6 N phan ttr thi 6 cudi ciing trong méang s& duge danh s 1a N - 1.

- Dang khai b&o thir 2 cho phép khoi tao mang bai day gié tri trong cip dau { }, mdi gia
tri cach nhau boi ddu phay (,), cac gia tri ndy s& dugc gan 1an luot cho cac phan tir cua
mang bat dau tir phan tir thir 0 cho dén hét ddy. SO gia tri c6 thé bé hon s phan tir. Cac
phan tir trong mang chua c6 gia tri s& khong dugc xac dinh cho dén khi trong chuong
trinh n6 dugc gan mdt gia tri nao do.

- Dang khai bao thtr 3 cho phép vang mit s phan tir, trudng hop nay sd phan tir dugc
xac dinh boi s gia tri cua diy khoi tao. Do d6 néu vang mat ca day khdi tao 1a khong
dugc phép (chang han khai bao int a[ ] 1a sai).

Vi du:

- Khai béo 2 bién chira véc-to a, b trong khong gian 3 chiéu:
float al[3], b[3];

- Khai béo 3 phéan sd a, b, ¢; trong d6 a = 1/3 va b = 3/5:
int al[2] = {1, 3} , bl2] = {3, 5} , cl[2];

O day ta ngdm qui wdc phan tir dau tién (s6 tht ty 0) 12 tir s6 va phan tir tht hai (s6 thir
tu 1) 1a mau s cua phan sb.

- Khai bao mang L chira dugc tdi da 100 sb nguyén dai:
long L[1007;

- Khai bdo mang dong (hang), mdi dong chira dugc tdi da 80 ky tu:
char dong[80];

3.2.3 Cach sir dung

- Pé truy xuit dén phan tir thir i (hay vi #77 1 hodc chi sé i) cua 1 mang ta viét tén mang
kém theo vj tri/chi s6 dat trong cap ngodc vudng [ ].

Vi du véi cac phan sb trén a[0], b[0], c[0] dé chi tir s6 va a[1], b[1], c[1] dé chi mAu sb
cua 3 phan sba,b,c.

- Mic di mdi mang biéu dién mot dbi twong nhung chiing ta khong thé &4p dung cac thao
tac 1én toan bo mang ma phai thuc hién thao tac thong qua timg phan tir cia  mang.

Vi du chung ta khong thé nhép dit liéu cho méang a[10] bang cdu 1énh:
cin >> a ; //sai

Dé nhép dit liéu cho mang a[10] ta phai nhap cho ting phan tir tir a[0] dén a[9] cia a.
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Di nhién trong truong hop nay ta phai can dén 1énh lip for:
int 1i;
for (1 =0 ; 1 < 10 ; i++)
cin >> a[il;
Tuong tw, gia sir chung ta cAn cong 2 phan sb a, b va dit két qua vao c.
Ta khong thé viét:
c=a+b; //sai
Ta can phai tinh tig thanh phan cho ¢ nhu sau:
c[0] = al[0] * b[1l] + a[l] * b[0] ; //tt sb
c[l] = al[l] * b[1l] ; //madu sb
3.2.4 Cac vi du minh hoa
Vi dy I: Viét chuong trinh nhap vao 2 phén sd, tim tong va tich ctia 2 phan sb do.
#include <iostream>
using namespace std;
main ()

{ int al[2], b[2], tong[2], tich[2]; cout<<"Nhap

tu cua phan so a = "; cin>>a[0]; cout<<"Nhap
mau cua phan so a = "; cin>>a[l]; cout<<"Nhap
tu cua phan so b = "; cin>>b[0]; cout<<"Nhap
mau cua phan so b = "; cin>>b[1l]; tong[0] =

al0] * bll] + alll * b[0];

tong[l] = al[l] * b[l];

tich[0] = a[0] * b[O0];

tich[1l] = a[l] * b[l];

cout<<"Phan so Tong = "<<tong[0]<<'/'<<tong[l]<<endl;

cout<<"Phan so Tich = "<<tich[0]<<'/'<<tich[l]<<endl;
}

Vi dy 2: Viét chuong trinh nhap vao mang 1 chiéu gdm n phan tir kiéu s thyc, in ra
mang vira nhap, thong ké sb phan tir dwong, am va bang khong co trong mang.

#include <iostream>
using namespace std;

main ()
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}

float a[50];

int i, n, sd, sa, s0;

cout<<"Nhap so phan tu cua mang: ";
cin>>n;
for (1 = 0; 1 < n; 1i++)
{
cout<<"a["<<i"] = ";

cin>>ali];
}
cout<<"Mang vua nhap la:"<<endl;
for (1 = 0; 1 < n; 1i++)
cout<<ali]l<<'\t';
cout<<endl;
sd = sa = s0 = 0;
for (1 = 0; 1 < n; 1i++)
if (afi] > 0 ) sd++;
else 1if (a[i] < 0 ) sa++;

else s0++;

cout << "So so duong = "<<sd<<endl;
cout << "So so am = "<<sa<<endl;
cout << "So so khong = "<<s0<<endl;

Vi du 3: Viét chuong trinh nhip vao mang 1 chiéu gdm n phan tir kiéu s6 nguyén. In ra
mang vira nhap. Cho biét c6 bao nhiéu phan tir c6 ndi dung 14 1¢. Tinh tong cac phan tix
1a boi sb cua k, véi k duoc nhap tir ban phim. Cho biét phan tir X xuat hién dau tién & vi
tri thir may, véi x duge nhap tir ban phim. Sap xép mang theo thtr ty ting dan. In ra
mang sau khi sip xép.

#include <iostream>

using namespace std;

main ()

{ int a[20];

int n, 1, 3, 4, s, k, x, tam;

//Nhap va kiem tra so phan tu cua mang
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do

cout<<"Nhap so phan tu n = ";
cin>>n;
} while (n <=0 || n > 20);

//Nhap mang

for (i = 0; 1 < n; i++)

{
cout<<"Nhap phan tu thu "<<i+l<<" : ";
cin>>ali];

}

//In mang vua nhap

cout<<"Mang wvua nhap la :"<<endl;

for (1 = 0; 1 < n; 1i++)
cout<<a[i]<<'\t';

cout<<endl;

//Dem so phan tu co noi dung la le

d = 0;

for (1 = 0; 1 < n; 1i++)

if(al1]%2 != 0) d++;

cout<<"Co "<<d<<" phan tu co noi dung la le"<<endl;

//Tinh tong cac phan tu la boi so cua k

cout<<"Nhap k = "; cin>>k;

cout<<"Tong cac phan tu la boi so cua "<<k;

cout<<" la : "<<s<<endl;
//Xac dinh vi tri xuat hien dau tien cua X

cout<<"Nhap x : "; cin>>x;
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i=0;

while (1 < n && af[i]!= x)
i++;

if (1 < n)

{

cout<<"Phan tu "<<x<<" xuat hien dau tien";

cout<<" o vi tri thu "<<i<<endl;

}

else

cout<<"Khong co phan tu "<<x<<" trong mang"<<endl;

//Sap xep mang theo thu tu tang dan
for (1 = 0; 1 < n-1; i++)
for (j = i+1; J < n; Jj++)
if (ali] > al3jl)
{

tam = al[i];
ali] = alj];
alj] = tam;

}
//In mang sau khi sap xep

cout<<"Mang sau khi sap xep tang dan la

for (i = 0; 1 < n; i++)
cout<<al[i]l<<'\t';
cout<<endl;

}

:"<<endl;

Vi du 4: Viét chuong trinh nhdp vao mang 1 chiéu gdm n phan tir kiéu sb thuc. In ra
mang vura nhap. Thém 1 ph?m tor X vao tai vi tri vt, véi x va vt nhdp tr ban phim. Cho
biét phan tir 16n nhat xuat hién sau cing & vi tri thir may. Tinh tich cac phan tir duong
nam & cac vi tri 16. Xoa tat ca cac phan tir c6 ndi dung 1 y, véi y nhap tir ban phim.

#include <iostream>
using namespace std;
main ()

{
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float af[20], x, y, max, tich;
int n, i, j, vt;

//Nhap va kiem tra so phan tu cua mang

do

{ cout<<"Nhap so phan tu n = ";
cin>>n;

} while (n <= 0 || n > 20);

//Nhap mang

for (i = 0; i < n; i++)

{
cout<<"Nhap phan tu thu "<<i+l<<<"™ : ";
cin>>ali];

}

//In mang vua nhap

cout<<"Mang vua nhap la :"<<endl;

for (i = 0; i < n; i++)
cout<<ali]<<'\t';

cout<<endl;

//Them phan tu vao vi tri vt

cout<<"Nhap phan tu can them : "; cin>>x;

do

{ cout<<"Nhap vi tri can them : ";
cin>>vt;

} while (vt < 0 || vt > n);

for (i = n - 1; i >= vt; i--)
ali+l] = alil;

alvt] = x;

n=mn+1;

cout<<"Mang wvua them la : "<<endl;

for (1 = 0; 1 < n; 1i++)
cout<<al[i]<<'\t';

cout<<endl;
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//Tim phan tu lon nhat xuat hien sau cung

max = al[0];

for (i = 1; 1 < n; i++)

if (max < a[i]) max = al[i];
i =n-1;
while (a[i] !'= max)

i-=;

cout<<"Vi tri xuat hien sau cung cua ";
cout<<"phan tu lon nhat la : "<<i<<endl;

//Tinh tich cac phan tu duong o vi tri le

tich = 1;
for (1 = 0; i < n; i++)
if (1 $ 2 !'= 0 && af[i]l] > 0)

tich = tich * af[il]l;

cout<<"Tich cac phan tu duong nam o cac vi tri le ";

cout<<"la : "<<tich<<endl;

//Xoa tat ca cac phan tu co noi dung la y

cout<<"Nhap phan tu can xoa : ";
i = 0;
while (1 <= n - 1)

if (ali] == vy)

{

aljl = alj + 11;
n--;
}
else 1 =1 + 1;
cout<<"Mang sau khi xoa la : "<<endl;

for (1 = 0; i < n; i++)
cout<<al[i]<<'\t';

cout<<endl;

cin>>y;
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3.3 MANG HAI CHIEU
3.3.1 Giéi thiéu

Pé thuan tién trong viéc biéu dién cac loai dix liéu phtrc tap nhu ma tran hodc cac bang
biéu c6 nhiéu chi tiéu, C++ dua ra kiéu dit liéu mang nhiéu chiéu. Dbi v6i mang mot
chiéu m phan tir, néu mdi phan tir cia n6 lai 1a mang mot chiéu n phan tir thi ta goi
mang 13 hai chiéu véi sb phan tir hay kich thude cua nd 1a m * n. Va néu mdi phan tir
ctia chiéu thir 2 1a mang mot chiéu k phan tir thi ta goi mang 14 ba chiéu voi s6 phan
tur hay kich thuéc ciandla m *n* k.

Nhu vay tity theo bai toan thuc té ma ngudi 14p trinh c6 thé khai bao mang véi N chiéu
cho hop ly. Tuy nhién, viéc sir dung mang cang nhiéu chiéu thi d phirc tap sé& cang ting
vi vay trong gido trinh nay chung ta chi nghién ctru mang nhiéu chiéu don gian nhat
chinh 12 mang hai chiéu.

3.3.2 Dinh nghia

Mang hai chiéu 1a mot mang mot chiéu ma mdi phan tir ctia n6 1a mot mang mot chiéu
khéc. Tat ca cac phan tir déu c6 cung tén 1a té€n cilia mang. Khi can néi dén phan tu cu
thé nao do6 cua mang ta s€ dung tén mang va kem theo vi tri/chi s6 ctua 2 chiéu tuong
ung cua phan tir do.

Ma tran 12 mdt minh hoa cho hinh dnh cia mang hai chiéu, no gém m hang va n cdt,
tic l1a chira m * n phan tr va hién nhién cac phan tr nay co6 cung kicéu dit liéu. Vi thé
mang hai chiéu con dugc goi la ma tran.

Tuy nhién, vé mit ban chat mang hai chiéu khong phai 1a mot tap hop voi m * n phan
ttr cuing kiéu ma la tap hop véi m thanh phan, trong d6 madi thanh phan la mot mang mot
chiéu vo1 n phan tu.

1

2

Hinh 3.2: Minh hoa hinh thitc mdang 2 chiéu c6 3 hang, 4 cét

Thuc chat trong bd nhd tat ca 12 phan tir cia mang duoc sap lién tiép theo ting hang
ctia mang nhu hinh 3.3.

hang 0 hang 1 hang 2

o|1|2 |3 |4 5|6 |7 (8|9 10|11

Hinh 3.3: Minh hoa cdach luu trit mdng 2 chiéu c6 3 hang, 4 cét
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3.3.3 Khai bao
<kiéu phan tir> <tén mang> [m][n];
- m 14 s hang, n s6 cot cia mang.
- kiéu phan tir 12 kiéu ctia m x n phan tir trong mang.
- Trong khai bao ciing c6 thé dugc khai tao bang diy cac hang gia tri, cac hang cach
nhau béi ddu phay, mbi hang duoc bao béi cip ngodc { } va todn bo gia tri khéi tao nim
trong cip dau { }.
3.3.4 Cach st dung
- Twong ty mang mot chiéu cac chiéu trong mang ciing dugce danh so tir 0.
- Khéng str dung cac thao tac trén toan bo mang ma phai thyuc hién théng qua tirng phan
tr cia mang.
- Pé truy nhap phan tir ciia mang ta st dung tén mang kém theo 2 chi s6 chi vi tri hang
va cot ctia phan tir. Cac chi s6 nay c6 thé 1a cac biéu thic thyc nhung khi do
C-++ s& tu chuyén kiéu sang nguyén.
Vi du:
- Khai b4o 2 ma trin A, B gom 3 hang 4 cot chita cac s nguyén:
int A[3][4], BI[3]1T[4];
- Khai bao c6 khoi tao:
int A[3]([4] = {{1, 2, 3, 4},{3, 2, 1, 4},{0, 1, 1, O}};

v61 khéi tao nay ta cd ma tran:

0 1 2 3 4

1 3 2 1 4

2 0 1 1 0

Hinh 3.4: Minh hoa mang 2 chiéu cé 3 hang, 4 cot da duoc khoi tao cac gia tri
Trong d6: A[0][0] =1, A[0][1] =2, A[1][0] =3, A[2][3] =0, ...
Trong khai bao c6 thé ving sb hang (khong duoc vang sb cot), sd hang ndy duoc xéac
dinh thong qua khoi tao.

Vidu: float A[][3] = {{1, 2, 3}, {0, 1, 0}}; trong khaib&o nay
chuong trinh ty dong x4c dinh sb hang 13 2.
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- Phép khai bao va khoi tao sau day cling hop 1¢:

Vidu: float A[]1[3] = {{1, 2}, {0}};

Véi khai bao trén NNLT ciing x4c dinh duoc s6 hang 13 2 va s6 cot (bat budc phai khai
bdo) 1a 3 mac du trong khdi tao khong thé xac dinh duoc sb cot. Cac phﬁn tir chua khoi
tao s& chua duoc xac dinh cho dén khi nao n6 duoc nhdp hodc géan gia tri cu thé. Trong

vi du trén cac phan tor A[0][2], A[1][1] va A[1][2] 13 chua duoc xac dinh.

3.3.5 Cac vi du minh hoa

Vi du 1: Viét chuong trinh nhdp vao ma tran m hang, n c6t, cac phan tir ki€u soé thuc, in
ra ma tran vura nhép, cho biét gia tri nhd nhat va 16n nhat cua cac phan tir trong ma tran.

#include <iostream>

using namespace std;

main ()

{

float a[l1l0][10], max, min;
int m, n, i, J;
cout<<"Nhap so hang va so cot: ";
cin>>m>>n;
//Nhap ma tran
for (1 = 0; 1 < m; 1i++)
for (3 = 0; 3 < n; J++)
{
cout<<"a["<<i<<", "<<<<"]
cin>>ali]l[j];
}
//In ma tran
for (i = 0; 1 < m; i++)
{
for (3 = 0; J < n; J++)
cout<<al[i] [J]<<"\t';
cout<<endl;
}
//Tim max va min
max = a[0][0];

al0][0];

min

14
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for (i = 0; 1 < m; i++)

for (3 = 0; j < n; j++)

Il
Q
—
-
[
—
l
[—
~

if (max < af[il[]j]) max

Q
-
L.
=1
-
]
I
Q
o
L.

~

if (min >
}

cout<<"Phan tu lon nhat la "<<max<<'\n';

cout<<"Phan tu nho nhat la "<<min<<'\n';
}
Vi du 2: Viét chuong trinh nhap vao ma tran a gSm m hang, n ct, cac phén ttr kiéu sd
nguyeén. In ra ma tran vira nhap. Cho biét trong ma tran c6 bao nhiéu phan tu la sé chinh
phuong. Tinh tich cdc phan tir khac 0 ndm trén cot ¢, voi ¢ nhap tir ban phim. Sap xép
c4c phan tir nam trén hang h theo tht ty giam dan, véi h nhap tir ban phim. In ra ma tran
sau khi sip xép.

#include <iostream>
#include <math.h>

using namespace std;

main ()
{ int a(10](10], m, n, i, j, d, ¢, h, tam;
long t;

//Nhap va kiem tra so hang, so cot

do

{
cout<<"Nhap so hang va so cot : ";
cin>>m>>n;

}while (m<0 || m>=10 || n<0 || n>=10);

//Nhap ma tran
for (i=0; i<m; i++)
for (3=0; Jj<n; Jj++)
{
cout<<"Nhap a["<<i<<", "G =";

cin>>alil[j];
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//In ma tran
for (i=0; i<m; i++)
{
for (3=0; J<n; Jj++)
cout<<al[i] [JI<<'\t';

cout<<endl;

//Dem so phan tu la so chinh phuong
d=0;
for (i=0; i<m; i++)
for (3=0; J<n; Jj++)
if (sgrt(ali]l[jl)==(int)sqgrt(alillj]))
d++;
cout<<"Trong ma tran co "<<d;
cout<<" phan tu la so chinh phuong"<<endl;

//Nhap va tinh tich cac phan tu tren cot c

do

{ cout<<"Nhap cot can tinh tich : ";
cin>>c;

}while (c<0 || c>=n);

t=1;

for (i=0; i<m; 1i++)
if (af[i][c]!=0)
t=t*ali] [c];
cout<<"Tich cac phan tu khac 0 nam tren cot "<<c;
cout<<" la: "<<Kt<<endl;

//Nhap va sap xep giam dan cac phan tu tren hang h

do

{ cout<<"Nhap hang can sap xep : ";
cin>>h;

}

while (h<0 || h>=m);
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}

for (i=0; i<n-1; i++)
for (j=i+1; Jj<n; Jj++)
if (alh][i]l<alh]l[3J])
{
tam=a[h] [1i];
alh][i]l=alh][3];
alh] [j]=tam;
}
//In ma tran sau khi sap xep
for (i=0; i<m; 1i++)
{
for (3=0; j<n; J++)
cout<<al[i] [j]<<'\t';

cout<<endl;

<> Ghi chi: Khi lam viéc véi ma tran do thdi quen chiing ta thuong tinh chi so tir 1 (thay
vi 0), do vy trong ma trén ta c6 thé bo qua hang 0, cot 0 bang céach khai béo sb hang va
cot tang 18n 1 so voi s6 hang, cot thuc té ctia ma tran va tir d6 c6 thé 1am viée tir hang 1,
cot 1 tro di.

Vi du 3: Viét chuong trinh nhap vao ma trin vudng cap n, cac phan tir kiéu s thyc. In
ra ma trdn vira nhap. Cho biét trong ma trin c6 bao nhiéu phan tir c6 phan nguyén 1a
chén. In ra cac phan tor nam trén duong chéo chinh. Tinh tong cic phan tir ndm trén
duong chéo phu. In ra cic phan tir ndm trén duong bién cia ma tran. Cho biét phan tir

c6 ndi1 dung nho nhat nam & cac vi tri nao trong ma tran.

#include <iostream>

using namespace std;

main ()

{ float a[l1l1l][11l], s, min;

int n, i, 3j, d;

do

{ cout<<"Nhap so hang va so cot
cin>>n;

} while (n<=0 || n>10);
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for (i=1; i<=n; i++)
for (j=1; j<=n; J++)
{
cout<<"Nhap a["<<i<<", "< ]=";
cin>>ali]l [J];
}
for (i=1; i<=n; i++)
{
for (j=1; j<=n; J++)
cout<<al[i][j]<<™ ",
cout<<endl;
}
d=0;
for (i=1; i<=n; i++)
for (j=1; j<=n; J++)
if (int(ali][J])%2==0)
d++;
cout<<"Co "<<d<<" p.tu co phan nguyen la chan"<<endl;
cout<<"Cac phan tu nam tren duong cheo chinh : ";
for (i=1; i<=n; i++)
cout<<a[i][1i]<<'"\t';
cout<<endl;
s=0;
for (i=1; i<=n; i++)
for (j=1; j<=n; J++)
if (i+3 == n+1l)
s += alilljl;
cout<<"Tong cac p.tu nam tren duong cheo phu ";
cout<<"la :"<<s<<endl;
for (i=1; i<=n; i++)
{

for (J=1; j<=n; J++)
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if (i==1 || i==n || j==1 || J==n)
cout<<al[i] [J]l<<™ ";
else cout<<" "
cout<<endl;
}
min=a[l][1l];
for (i=1; i<=n; i++)
for (J=1; j<=n; J++)
if (min>a[i]l[j]) min=alil[j];
cout<<"Cac p.tu nho nhat nam o cac vi tri : "<<endl;
for (i=1; i<=n; i++)
for (j=1; j<=n; J++)
if (afi][j] == min)

cout<<"Hang "<<i<<" Cot "<<j<<endl;

BAI TAP CHUONG 3

1. Viét chuong trinh nhap vao mang 1 chidu gdm n phan tir kiéu s6 nguyén. In ra mang
vira nhap theo thir tu nguge. Cho biét ¢ bao nhiéu phan tir ¢6 ndi dung 1a s6 nguyén to.
Tinh tich cac phan tir 13 wdc sé cua k, véi k duge nhap tir ban phim. Cho biét phan tir X
xudt hién ¢ 1an tha m tai vi tri thir miy, véi X va m duoc nhap tir ban phim. Sap xép
mang theo thtr ty giam dan. In ra mang sau khi sip xép.

2. Viét chuong trinh nhap vao 2 mang 1 chiéu c¢6 cung s6 phan tir va ndi dung cac phan
tir kiéu s thyc. Tao ra mang thir 3 bang tong cua 2 day d6 (c[i]=a[i]+b[i])inra
day vura tao.

3. Viét chuong trinh nhap vao 2 mang 1 chiéu c6 cung s6 phan tir va ndi dung cac phan
tir kiéu bool. In ra 2 mang vira nhap trén 2 hang khac nhau. Tao ra mang tht 3 12 két qua
ctia viée thuc hién phép toan AND trén tirng phan tir ciia 2 mang da nhap. Tao ra mang
thr 4 12 két qua cua viée thuc hién phép toan OR trén timg phan tir cia 2 mang di nhap.
In ra 2 mang vra tao trén 2 hang khac nhau.
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4. Viét chuong trinh thyc hién cac cong viéc sau:

- Nhap mang 1 chiéu gdm n phan tir kiéu sé nguyén.

- Inra mang vua nhap.

- Inravi trf cia cac phan tir 16n nhét c6 trong day.

- Tinh tri trung binh ctia cac phan tir dwong co trong day.

- Dém sb phan tir 12 liiy thira cua K, v6i K nhap tir ban phim.
5. Viét chuong trinh thyc hién cac cong viéc sau:

- Nhap mang 1 chiéu gdm n phan tir kiéu s6 nguyén.

- Inra cac phan tir ndam & cac vi tri chan.

- Kiém tra xem day c6 thtr ty hay khong?

- Kiém tra xem day c6 dbi ximg khdng?

- Tao ra 1 mang méi duoc copy tir mang nhap gdm M phan tir bit du tir phan
tir thir K, voi M va K dugce nhap tir ban phim.

- Inra mang vura tao.

6. Viét chuong trinh nhap vao ma tran a gdm m hang, n cot, cac phan tir kiéu s thuc. In
ra ma tran vira nhap. Cho biét trong ma tran c6 bao nhiéu phan tir c6 phan nguyén la
chin. Tinh tich cac phan tir dwong nim trén hang h, v&i h nhap tir ban phim. Sap xép
cac phén tir nam trén cot ¢ theo thu tu tang dan, véi ¢ nhap tr ban phim. In ra ma tran
sau khi sip xép.

7. Viét chuong trinh nhap vao ma tran vuéng cip n, cac phan tir kiéu ky tu. In ra ma tran
vira nhip. Cho biét trong ma trn c6 bao nhiéu ky ty “T’. In ra cc phan tir nam trén
duong chéo phu. Cho biét ky tu 16n nhat ndm trén duong chéo chinh 13 gi. Cho biét ma
tran c6 hang nao c6 tha ty ting dan khong?

8. Viét chuong trinh nhap vao ma trin vudng cip n, cac phan tir kiéu sé nguyén. In ra
ma tran vira nhap. In ra cac phan tir nam trén duong bién ciia ma tran. Cho biét phan tir
nho nhat nam & vi tri nao. Cho biét hang nio c6 tong cac phan tir 1a 16n nhét. Tinh gia
trj trung binh ciia tat ca cc phan tir dwong cé trong ma tran.

9. Viét churong trinh nhap vao 2 ma tran gdm m hang, n cot, C4c phan tir kiéu s6 nguyén.
Tao ra ma tran thir 3 12 ma tran tong ctia 2 ma tran vira nhap. Tao ra ma tran thir 4 13 ma
tran hi¢u cua 2 ma tran vira nhap.

10. Viét chuong trinh nhip vao 2 ma tran cac phan tir kiéu sé thuc. Kiém tra xem hai
ma tradn nay co thé tinh tich dugc khong? Néu duoc thi tinh tich hai ma tran nay va luu
thanh mot ma tran méi.
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CHUONG 4: DU LIEU KIEU CHUOI

4.1 PINH NGHIA
Mot chudi ky tu 1a mot diy bat ky cac ky tu (ké ca khoang tring (space)) va dugc luu
trit trong mot ving nhé lién tuc. Mot chudi ky tu co thé dugc xem nhu mot mang mat
chiéu véi kiéu phan tir 1a kiéu ky tu (char). Chudi ky tu con duoc goi 1a xau ky tu, tir
tiéng anh 1a string.
Tuy nhién dé may co6 thé nhan biét duoc mang ky tu nay 1a mot chudi thi cAn phai co
mot ky tu két thuc chudi, theo qui ude 1a ky tw c6 ma 0 (tirc '\0") tai vi tri ndo d6 trong
mang. Khi d6 chudi 1a day ky ty bat dau tir phan tir dau tién (thtr 0) dén ky tu két thic
chudi dau tién (khong ké cac ky tu con lai trong mang).
Vi du:.

0 1 2 3 4 5 6 7

H E L L @) \O

H E L \O

\O
Vi du trén minh hoa 3 chudi, mdi chudi duoc chira trong mang ky tir c6 d6 dai tdi da 1a
8. Noi dung chudi thir nhat 1a "HELLO" c6 d¢ dai thuc su 1a 5 ky tw, chiém 6 6 trong
mang (thém 6 chua ky tu két thiic \0"). Chudi thir hai ¢6 ndi dung "HEL" véi do dai
3 (chiém 4 6) va chudi cudi cing biéu thi mot chudi rdng (chiém 1 6). Cha y mang ky
tu duoc khai bao voi do dai 8 tuy nhién cac chudi ¢ thé chi chiém mot s6 ky tu nao
d6 trong mang nay va tdidala 7ky tu.
4.2 KHAI BAO

char <tén chubi>[dd dai] ; // khong khoi tao

char <tén chudi>[dd dai] = chudi ky tw ;// c6 khéi tao

char <tén chudi>[ | = chudi ky tu ; // ¢6 khéi tao
- Do dai chudi 1a s6 Ky tu ti da ¢ thé c6 trong chudi. Do dai thuc su cta chudi chi tinh
tir ddu chudi dén dau két thuc chudi (khong ké dau két thac chudi \0”).
- Do mot chudi phai ¢6 dau két thic chudi nén trong khai bao d6 dai cia chudi can phai
khai bao thira ra mot phén ttr. Thuc chat d6 dai tdi da cua chudi = d6 dai mang - 1.
Vi du: Néu mubn khai bao mang s chira dugc chudi c6 do dai toi da 80 ky tu, ta can
phai khai bdo char s[81];
- Céch khai bao thir hai c6 kém theo khéi tao chudi, do 1a day ky tu dat gitra cap diu
nhay kép.
Vidy: char hoten[40];  //chudiho tén chta toi da 39 ky tur

char monhoc[31] = "NNLT C++" ;
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Chudi mon hoc chira toi da 30 ky tu, dugc khoi tao voi ndi dung "NNLT C++" voi do
dai thue sy 1a 8 ky tu (chiém 9 6 dau tién trong mang monhoc[31]).

- Céch khai bao tht 3 thi chuong trinh s& quyét dinh d6 dai cia chudi boi chudi khai tao
(bang d6 dai chudi + 1).

Vidu: char thang[] = "Muoi hai" ; //d6dai chudi=8+1=9
4.3 CACH SU DUNG

Tuong ty nhu cic mang dit liéu khac, chudi ky tu c6 nhitng dic trung nhu mang, tuy
nhién chung cling ¢6 nhirng diém khac biét. Dudi day 1a cac di€ém giong va khac nhau
gitra chudi ky ty va mang thong thuong.

- Truy cap mot ky tu trong chudi: ¢ phép giéng nhu mang.

Vi du:
char s[50] = "I\'m a student"; //kytu'phéiduocviétlé\'
cout << s[0]; // in ky tu dau tién, tc ky tu'l'
s[1] = 'a'; // dat lai ky tu tha 2 1a'a’

- Khéng dugc thuc hién cac phép toén tric tiép trén chudi nhu phép gan, cac phép o)
sanh.

Vi du:

char s[20] = "Hello", t[20] ;

t = "Hello" ; // ISO C++ forbids assignment of
arrays

t = s ; // ISO C++ forbids assignment of arrays

if (s < t) cout<<"s nho hon t"; //khong bao loi nhung
else cout<<"s khong nho hon t"; //cho ket qua sai
- Toén tir nhap dir li¢u >> van dung dugc nhung c6 nhiéu han ché.
Vi du:
char s[60];
cout << "Nhap chuoi s : ";
cin >> s;
cout << s;
Néu ghuéi nhap vao 1a "Tin hoc,:" ch’almg han thi toan tir >> chi nhap "Tin" cho s
(bo tat ca cac ky tu dirng sau dau trang), vi vay khi in ra trén man hinh chi c6 t "Tin".
4.4 PHUONG THUC NHAP CHUOI
Do toén tir nhap >> ¢6 nhiéu han ché dbi v6i viée nhap chudi ky tu nén trong C++ nguoi ta
thuong str dung ham (con duoc goi 1a phuong thirc) cin.getline(s, n) dé nhap chudi ky tu.
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Ham cin.getline(s, n) c¢6 2 d6i sb trong d6 s 1a chudi can nhap ndi dung va n-1 1a sd
ky tu t6i da cta chudi. Khi gip ham cin.getline(s, n) chwong trinh s& tam dimng chd
NLT nhap dit liéu (day ky tu) vao tir ban phim. NLT c6 thé nhap vao day véi do dai bat
ky cho dén khi nhan Enter, chwong trinh s& 1y ra n-1 ky tu dau tién gan cho s, phan con
lai bi b6 qua (néu chudi nhap cé nhiéu hon n-1 ky tr). Hién nhién, sau khi gan cac ky tu
cho s, chuong trinh s€ tu dong dat ky tu két thac chudi vao 6 tiép theo ctia chudi.
Vi du: Xét doan 1énh sau:
char s[10];
cin.getline(s, 10);
cout << s << endl;
Gid sir ta nhdp vao tor ban phim hang ky tu: 1234567890abcd¢. Khi dé 1énh
cin.getline(s, 10) s& gan chudi "123456789" (9 ky tr) cho s, phan con lai bi bo qua, tiép
theo s dugc in ra man hinh. Nhu vay trén man hinh s& xuat hién két qua 1a;
123456789
4.5 MQT SO HAM XU LY CHUOI
4.5.1 Ham strcpy(s, t)
Sao chép ndi dung ctia chudi t cho chudi s (thay cho phép gan “=" khéng duoc sir dung).
Ham s& sao chép toan bo ndi dung cua chudi t (ké ca ky tu két thic chudi) vao cho chudi
s. Pé st dung ham nay can dam bao do dai cta chudi s it nhat ciing bang do dai cua
chudi t. Trong trudng hop nguoc lai ky tu két thuc chudi s& khong dugc ghi vao s va
diéu nay co thé gy treo may khi thuc thi chwong trinh.
Vi du:
char s[10], t[10];
strcpy (t, "Face");
strcpy (s, t);
cout << s << " to " << t << endl;
4.5.2 Ham strncpy(s, t, n)
Sao chép n ky tu dau tién cua t vao s. Him nay chi 1am nhiém vu sao chép, khong tu
dong gan ky tu két thuc chudi cho s. Do vay NLT phai thém cau 1énh dat ky tu "\0' vao
cudi chudi s sau khi sao chép xong.
Vi du
char s[10], t[10] = "Steven";
strncpy (s, t, 5);
s[5] = '"\0"';

cout << s << " is young brother of " << t << endl;
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<> Néu ta mudn sao chép n ky tu tinh tir ky tu thir K cua t vao s thi ta st dung ham
strncpy(s, t+k, n).
Vi du:
char s[10], t[10] = "Steven";

strncpy (s, t+2, 4);

s[4] = '"\0"';

cout << s << endl; // in ra la: even
4.5.3 Ham strcat(s, t)

Ghép (ndi) mot ban sao cua t vao sau s (thay cho phép +). Hién nhién ham s& loai bo ky
tu két thiic chudi s trudce khi ghép t vao. Viée ndi s& dam bao lay ca ky tu két thuc cua
chudi t vao cho s (néu s du chd). Vi vay NLT khéng can thém ky tu ndy vao cudi chudi.
Tuy nhién, ham khong kiém tra xem liéu d6 dai cua s c6 du chd dé ghép thém t hay
khong, viéc kiém tra nay phai do NLT d¢am nhiém.

Vidu I
char af[40] = "Thanh", b[5] = "Minh";
strcat(a, " va ");

strcat (a, b);
cout << a << endl;

Hai cau 1énh goi ham strcat trén c6 thé gom chung lai thanh 1 ciu Iénh nhu sau:

strcat (strcat(a, " va "), b);
Vidu 2.
char s[10], t[10] = "Steve";

strncpy (s, t, 3);

s[3] = "\0"';

strcat (s, "p"):;

cout << t << " goes "<K< s << " by " << s << endl;
4.5.4 Ham strncat(s, t, n)

Ghép ban sao n ky tu dau tién cta chudi t vao sau chudi s. Ham tu dong dat thém dau
két thdc chudi vao s sau khi ghép xong (twong phan véi strncpy()). Ciing gidng nhu ham
strcat ham doi hoi do dai ctia s phai di chtra két qua. Twong tu, ¢O thé str dung cach viét
strncat(s, t+k, n) dé ghép n ky tu tir vi tri thtr k ctia chudi t choss.

Vi du:
char s[20] = "Khoa ";

char t[] = "cong nghe thong tin";
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strncat(s, t, 9); // s = "Khoa cong nghe"

strcpy (s, "Khoa ") ;

strncat (s, t+10, 9); // s = "Khoa thong tin"
4.5.5 Ham strcmp(s, t)

Ham so sanh 2 chudi s va t (thay cho cac phép toan so sanh). Gia trj tra vé 1a hiéu 2 ky
tu khac nhau dau tién ctia s va t. Tur do, néu s < t thi ham tra vé gid tri la -1, néu s==t thi
ham tra vé gia tri 1a 0, va néu s > t thi ham tra vé gia tri 1a 1.

Tiéu chi dé so sanh 13 s6 nguyén twong tng trong bang ma ASCIL Vi thé ham nay co
phan biét chir hoa va chir thuong (tirc 1a ‘A’ khac vdi ‘a’) va ‘A’ < ‘a’ (vi 65 <97).

Trong trudng hop chi quan tim dén so sanh bang, néu ham tra vé gié tri 14 0 13 2 chudi
bang nhau va néu gia tri tra vé khac 0 thi 2 chudi khac nhau.

Vi du
char s[] = "Ha Noi" , t[] = "ha noi" ;
cout << strcmp (s, t)<<endl; // in ra -1
strcpy (s, "VIET NAM");
strcpy (t, s);
cout << strcmp(s, t)<<endl; // in ra 0
strcpy (s, "THONG TIN");
strcpy (t, "CONG NGHE") ;
cout << strcmp (s, t)<<endl; // in ra 1
4.5.6 Ham strncmp(s, t, n)
Gidng nhu ham stremp(s, t) nhung chi so sanh t6i da n ky ty dau tién cta hai chudi.
Vi du:
char s[] = "Ha Noi" , t[] = "Ha noi" ;
cout << strcmp (s, t)<<endl; // in ra -1
cout << strncmp(s, t, 3)<<endl; // in ra O
4.5.7 Ham strcmpi(s, t)
Gidng nhu ham stremp(s, t) nhung khong phéan biét chir hoa, thuong.
Vi du:
char s[] = "Ha Noi" , t[] = "ha noi" ;
cout << strcmpi (s, t)<<endl; // in ra 0
4.5.8 Ham strupr(s)

Ham doi chuoi s thanh in hoa, va cling tra lai chudi in hoa do.
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Vi du:
char s[10] = "Ha Noi";
cout << s << endl; // Ha Noi
cout << strupr(s) << endl; // HA NOI
cout << s << endl; // HA NOI (s cung thay doi)
4.5.9 Ham striwr(s)
Ham d6i chudi s thanh in thuong, két qua tra vé 1a chudi in thuong do.
Vi du:
char s[10] = "Ha Noi";
cout << s << endl; // Ha Noi
cout << strlwr(s) << endl; // ha noi
cout << s << endl; // ha noi (s cung thay doi)
4.5.10 Ham strlen(s)
Ham tra vé gia tri 1a d§ dai thuc sy cua chudi s.
Vi du:
char s[10] = "Ha Noi";
cout << strlen(s) << endl; // 1in ra 6
4.6 CAC Vi DU MINH HQA
46.1Vidul

Viét chuong trinh nhap vao mot chudi bat ky, thong ké so chir cai, so chit so, s6 khoang
trang c6 trong chuoi do.

#include <iostream>
#include <string.h>
using namespace std;
main ()
{ char s[100];
int i, cd, dc, ds, dt;
dc=ds=dt=0;
cout<<"Nhap vao chuoi khong qua 99 ky tu:";
cin.getline (s, 100);

cd=strlen(s);
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for (1=0; i<cd; 1i++)

if (isalpha(s[i])) dc++;
else if (isdigit(s[i])) ds++;
else if (s[i]== "' ") dt++;

cout<<"Trong chuoi co "<<dc<<" chu cai, ";
cout<<ds<<" chu so va "<<dt<<" khoang trang"<<endl;

}
4.6.2 Vi du 2

Viét chuong trinh nhap vao mat khau (khong qua 12 ky tu). In ra "Pung roi. Moi vao!"
néu la "VinhLong2013", "Sai rOi. Nhap lai!" néu nguoc lai va chua hét b 1an thir, néu
hét s6 1an tht thi in ra “Ban di hét quyén nhap mat khau!”. Chuong trinh cho phép nhap
t6i da 3 1an. Nhap riéng & ting ky tu (bang ham getch()) cho mat khau. Ham getch()
khong hién ky tu NLT nhap viao ma thay vao d6 chuong trinh s& hién thi ky tu 'X' dé
che gidu mat khau.

#include <iostream>
#include <string.h>
#include <conio.h>
using namespace std;
main ()
{ char pw[13], kt;
int i, solan = 0; //Cho phep nhap 3 lan
do
{ cout<<"Nhap mat khau vao:";
i=0;
do
{
kt=getch () ;
if(kt !'= 13) pwl[i]l=kt;
else pw[i]l= "\0O';

cout<<'X' ;

i++;
} while (kt !'= 13);
cout<<endl;
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if (strcmp(pw, "VinhLong2013")==0)
{
cout<<"Dung roi. Moi vao!'"<<endl;

break;
else

solan++ ;
if (solan < 3)
cout<<"Sai roi. Nhap lai!'"<<endl;
}
} while (solan < 3);
if (solan == 3)
cout<<"Ban da het quyen nhap mat khau!"<<endl;
}
4.6.3 Vidu 3
Viét chwong trinh nhap vao mot chudi bat ky, cho biét trong chudi c6 bao nhiéu ky tu
khong phai 14 chir cai. Doi tat ca cac chir cai thanh dang chuan Upper (toan bo 1a ky tu

hoa). Cho biét trong chudi cac chit s6 nao xuat hién nhiéu nhat va ching xuét hién bao
nhiéu lan.
#include <iostream>
#include <string.h>
using namespace std;
main ()
{

char st[100];

int i, max, dkt=0, af[l0];

cout<<"Nhap chuoi:";

cin.getline(st,100);

for (i=0; i<strlen(st); 1i++)

if (isalpha(st[i])==0) dkt++;
cout<<"Co "<<dkt<<" ky tu khong phai la chucai"<<endl;

for (1i=0; i<strlen(st); i++)
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}

if (islower(st[i])) stli]l=toupper(stli]):;

cout<<"Chuoi sau khi doi la:"<<endl;
cout<<st<<endl;

for (1i=0; i<=9; i++)

for (i=0; i<strlen(st); 1i++)

if (isdigit(st[i]))

al(int)st[i]-48]=a[ (int)st[1i]-48]+1;

max=al[0];
for (i=1; 1i<=9; 1i++)

if (max<al[i]) max=alil];

cout<<"Cac chu so xuan hien nhieu nhat la:

for (i=0; i<=9; 1i++)

if (a[i]l==max) cout<<i<<'\t';

"

cout<<"\nChung xuat hien "<<max<<" lan."<<endl;

4.6.4 Vi du 4

Viét chuong trinh nhap vao ho tén cia mot nguoi, kiém tra tinh hop 1€ cua ho tén da
nhap (chi gdbm chit cai va khoang tring nhung khong toan 1a khoang tring), cét bo cac
khoang trang thira & dau va cudi, cho biét trong ho tén c6 may ky tu kt véi kt duge nhap
tir ban phim, in ra tén ctia ngudi nay.

#include <iostream>

#include <string.h>

using namespace std;

main ()

{

char ht[40], ten[10], tam[40], kt;
int i, dc, dt, dkt;
do
{ cout<<"Nhap ho ten:";
cin.getline (ht, 40);
dc=dt=0;

for (i=0; i<strlen(ht),; 1i++)
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if (isalpha(ht[i])) dc++;

else if (ht[i]==" ")dt++;
} while (dc+dt!=strlen(ht) || dc==0);
i=0;
while (ht[i]==" ") i++;
strcpy (tam, "");

strncpy(tam, ht+i, strlen(ht));
tam[strlen(ht)-i]="\0";
i=strlen(tam)-1;
while (tam[i]l==" ") i--;
strcpy (ht,"");
strncpy (ht, tam, i+1);
ht[i+1]="\0";
cout<<"Ho ten sau khi cat bo khoang trang la:";
cout<<ht<<endl;
cout<<"Nhap ky tu kt:";
cin>>kt;
dkt=0;
for (i=0; i<strlen(ht); i++)
if (ht[i]==kt) dkt++;
cout<<"Trong ho ten co "<<dkt<<" ky tu "<<kt<<endl;
i=strlen (ht)-1;
while (ht[i]!=" ") i--;
strncpy(ten, ht+i+l, strlen(ht)-1-1);
ten[strlen(ht)-1-1]1="\0";

cout<<"Ten cua nguoil nay la:"<<ten<<endl;
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BAI TAP CHUONG 4

1. Viét chuong trinh nhap vao mot s6 nguyén hé thap phan (co sé 10), d6i s6 d6 sang hé
nhi phan (co s6 2).

2. Viét chuong trinh nhip vao mot s6 nguyén hé nhj phan (co s 2), doi sb6 d6 sang hé
thap phan (co s 10).

3. Viét chuong trinh nhap vao mot s nguyén hé thap phan (co s6 10), d6i sé d6 sang hé
thap luc phan (co s 16).

4. Viét chuong trinh nhap vao mot s nguyén hé bat phan (co s6 8), ddi s6 d6 sang hé
thap luc phan (co sb 16).

5. Viét chuong trinh nhap vao mot s6 nguyén hé nhj phan (co s 2), doi s6 d6 sang hé
bat phan (co s6 8).

6. Viét chuong trinh nhap vao mét chudi, in ra chudi ddo nguoc theo ting ky tu.
Vi du: Nhap chudi ‘ABCD’ = Chudi dao la: ‘DCBA’
7. Viét chuong trinh nhap vao mot chudi, in ra chudi dao nguoc theo tung tur.
Vi dy: Nhap chudi ‘Cam Khong Pugc Cau C&’
= Chudi ddo 1a: “‘Ca Cau Pugc Khong Cam’
8. Viét chuwong trinh nhap vao mot sé nguyén duong nhé hon 1000, doc sé d6 ra chit.
Vi dy: Nhap s6 125 = Doc 1a ‘Mot trim hai muoi 1am’

9. Viét chuong trinh nhap vao mot chudi ky sé (cac ky tu tir 1 dén 9), hdy cho biét trong
chudi c6 bao nhiéu day con ting dan, in ra day con ting dan dai nhat c6 trong chudi nay.

10. Viét chuong trinh nhap vao mot chudi bt ky, cho biét tir nao xuat hién nhiéu nhat.
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CHUONG 5: CON TRO VA HAM

5.1 CON TRO
5.1.1 Pinh nghia

Con tré 1a mdt bién dung dé gitr dia chi cua bién khac. Néu p 1a con tré gilr dia chi
cua bién x ta goi p trod to1 x va x dugc tré boi p. Thong qua con tro ta co thé lam viéce
duoc véi ndi dung ctiia nhirng 6 nhd ma p tré dén.

Con tré 13 mot dic trung manh ctia C++, né cho phép ching ta tham nhap truc tiép vao
bo nhé dé xir 1y cac bai toan kho chi bang vai cau 1énh don gian ciia chuong trinh.

5.1.2 Khai bao
<Kiéu dwoc tré> <*Tén bién con tré> ;
<Kiéu dwoc tré*> <Tén bién con tré> ;

Dia chi ctia mot bién 1a dia chi byte nhd dau tién cua bién d6. Vi vay dé léy duoc noi
dung cua bién, con tré phai biét duoc s byte cua bién, tirc 14 kiéu cia bién ma con trd
s& tro t6i. Kiéu nay ciing duoc goi 1a kiéu cua con tré. Nhu vay khai bao bién con tro
cling giéng nhu khai bao mot bién thudng ngoai trir can thém ddu * trude tén bién
(hoic sau tén kiéu).

Vi du:

int *p ; // khai bao bién p 12 bién con tro tro dén kiéu sé nguyén
float *q, *r; //khai bao 2 con tro thyc q var

5.1.3 Cach sir dung

- Pé con tr6 p tro dén bién x ta phai ding phép gan p = dia chi ctia x. Néu x khong phai
1a bién mang thi ta viét: p = &x. Con néu x 12 bién mang thi ta viét: p = x hoic p = &x[0].

- Ta khong thé gan p cho mot hing dia chi cu thé. Ching han ta viét p = 200 1a sai.

- Phép toan * cho phép 14y ndi dung noi p tro dén, vi du dé gan ndi dung noi p tro dén
cho bién fta viét f = *p.

- Phép toan & va phép toan * 1 2 phép toan ngugc nhau. Cu thé néu p = &x thi x = *p.
Tir d6 néu p tro dén x thi bat ky noi nao xuét hién x déu c6 thé thay duoc boi *p va
nguogc lai.

Vidu I

#include <iostream>
using namespace std;
main ()
{ int i, j; // khai bdo 2 bién nguyén i, j
int *p, *q; // khai bdo 2 con trd nguyén p, g
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p = &i; // cho p trd tdi i
g = &j; // cho g trd tdi 7
cout << &i; // hoéi dia chi bién i
cout << q; // hoéi dia chi bién j (théng qua q)
i =2; // gan i bang 2
*q = 5; // gan j badng 5 (thdng qua q)
i++ ; cout << i; // tédng 1 va in ra i = 3
(*q)++ ; cout << j;// tdng j (thdébng qua g) va in j =6
(*p) = (*q) * 2 + 1; // gan lai i (thdéng qua p)
cout << i; // 1 = 13

}

Qua vi du trén ta thdy moi thao tac véi i 13 twong duwong véi *p, véi j 1a twong duong
vl *q va nguoc lai.

5.1.4 Céac phép toan
5.1.4.1 Phép toan gén
- Géan con tro v6i dia chi mot bién: p = &x ;

- Gan con tro vo1 con trd khac: p = q ; (sau phép toan gan nay p, q chira cung mdt dia
chi hay ciing tré dén mét noi).

Viduy 2:
#include <iostream>
using namespace std;
main ()
{ int 1 = 10;
int *p, *qg, *r;
p=qg=r-=5¢&i;
o= g+ 3
*q = *r * 2;
cout << 1 << endl;
}
5.1.4.2 Phép todn ting, giam dia chi
P £ N: con trd tro dén thanh phan tht n sau (trude) p.

Mot don vi tang giam cia con tro bang kich thude cua bién dugc trd.
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Vi du: Gia st p 1a con tro nguyén (2 bytes) dang tro dén dia chi 200 thi p + 1 14 con tro tro
dén dia chi 202; twong tr, p + 5 1 con tré tro dén dia chi 210; va p - 3 chira dia chi 194.

e/ 195 | 196 | 197 | 198 | 199 pwdiy 202

p-3 p p+1

Nhu vay, phép toan ting, giam con trod cho phép 1am viée thudn loi trén mang. Néu con
tré dang trd dén mang (tirc dang chura dia chi ddu tién cua mang), viée ting con tro 1én
1 don vi s& dich chuyén con tré tro dén phan tir thir hai, va cir thé tiép tuc. Tir d6 ta c6
thé cho con tré chay tir dau dén cudi mang bang cach ting con tré 1én timg don vi nhu
trong cau 1énh for trong vi du dudi day.

Vidu 3:

#include <iostream>
using namespace std;
main ()
{ int af10] = { 1, 2, 3, 4, 5, 6, 7}, *p, *qg;

p = a; // cho p trd dén mang a

cout << *p ; // *p = a[0] =1

p t= 5;

cout << *p ; // *p = a[5] = 6

qg=p -4

cout << *q ; // g = a[l] = 2

p = a;

for (int 1 = 0; i < 10; i++)

cout << *(p + 1) << \t’ ; // in toan bd mang a

}
5.1.4.3 Phép todn tu ting, tw giam
p++, p--, ++p, —-p: Tuong tu p+ 1 va p - 1, c6 chii y dén ting (giam) sau hay trude.
Vi du’ sau minh hoa két q}lé két h0’p phep tu tang, tur giam véi viée 1dy gid tri noi con tro
tro dén. a 1a mot mang gom 2 s, p 1a con tro tréo dén manga.
Vidu 4:
#include <iostream>
using namespace std;
main ()

{ int al2] = {3, 7}, *p = a;
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cout << (*p)++ << endl; // in ra 3
cout << *p << endl; // 1in ra 4
cout << ++(*p) << endl; // in ra 5
cout << *p << endl; // in ra 5
cout << * (p++) << endl; // in ra 5
cout << *p << endl; // in ra 7

}
<> Cha y: Ta phai phan biét gitta p + 1 va p++ (hoac ++p):
* p + 1 duge xem nhu mot con trd khac véi con tré p. Con trd p + 1 tré dén phan tir sau p.

e p++ 14 con tro p nhung tro dén phan tir khac. Con tré p++ tré dén phan tir dimg sau
phan tir p tro dén ban dau.

5.1.4.4 Phép hiéu cua 2 con tro

Phép toan nay chi thuc hién dugc khi p va q 1 2 con tré cing tré dén cac phan tir ciia
mot ddy dit lidu ndo d6 trong bd nhé (chang han cing tré dén 1 mang dir licu).

Khi d6 hiéu p - q 1a s6 phén tir giita p va q (chu ¥ p - q khong phai 1a hiéu cua 2 dia chi
ma 13 s6 phan ttr gita p va q).

Vi du:

Gia st p va q 12 2 con tro s6 nguyén c6 kich thude 2 bytes, p ¢ dia chi 200 va q c6 dia
chi 208. Khidop-q=-4vaq-p=4(41asb phan tir nguyén tir dia chi 200 dén 208).

5.1.4.5 Phép toan so sanh

Cac phép toan so sanh ciing dugc ap dung ddi véi con trd, thuc chat 1a so sanh gitta dia
chi cuia hai noi dugc tré boi cac con tro nay. Thong thuong cac phép so sénh <, <=, >, >=
chi &4p dung cho hai con tré tré dén phan tir ciia cling mot mang dir 1iéu ndo d6. Thuc chét
ctia phép so sanh nay chinh 12 so sanh chi sé ciia 2 phan tir duge tré bai 2 con tré do.

Vidus:

#include <iostream>
using namespace std;

main ()
{ float alb5] = {1, 2, 3, 4, 5}, *p, *q;
p =a; // p trd dén mang (tuc p trd dén al0])
g = &al[3]; // g trd dén phadn tt tht 3 (a[3]) cua mang
cout << (p < gq) << endl; // in ra 1 (true)
cout << (p + 3 == g) << endl; // in ra 1 (true)

cout << (p > g - 1) << endl; // in ra 0 (false)
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cout << (p >= g - 2) << endl; // in ra 0 (false)
for (p = a; p < a+ 5; pt+)

cout << *p << '"\t'; // in toan bd mang a
cout << endl;

}
5.1.5 Cap phat dong, toan tir cap phat va thu hoi ving nhé
5.1.5.1 Cip phat djng

Khi tién hanh chay chuong trinh, chuong trinh dich s& b tri cac 6 nhé cu thé cho
cac bién duoc khai bao trong chuong trinh. Vi tri cling nhu sb luong cac 6 nhé nay tén
tai va c6 dinh trong sudt thoi gian chay chuong trinh, chiing xem nhu d3 bi chiém dung
va s& khong duoc sir dung vao muc dich khac va chi duoc giai phong sau khi cham dut
chuong trinh. Viéc phin bd bo nhé nhu vay duoc goi 14 cdp phdt tinh (vi duge cap sin
truéc khi chay chuong trinh va khong thé thay doi ting, giam kich thudc hodc vi tri
trong sudt qua trinh chay chuong trinh).

Vi dy néu ta khai bdo mot mang nguyén chira 1000 phan tir thi trong bd nhé s& c6 mot
ving nhé lién tuc 2000 bytes dé chira dir lidu ciia mang nay. Khi d6 du trong chuong
trinh ta chi nhap vao mang va lam viéc voi mot vai phan tir thi phan mang rdi con lai
van khong dugc sir dung vao viéc khac. Pay la han ché thir nhat cua kiéu mang. O mot
huéng khac, mot lan nao d6 chay chwong trinh ta lai can lam viéc véi hon 1000 s6
nguyén. Khi d6 ving nhé ma chwong trinh dich di danh cho mang 1a khong da dé su
dung. Pay chinh 1a han ché thir hai ciia mang duoc khai bao trude.

Dé khic phuc cac han ché trén cua kiéu mang, bay gid ching ta s& khong khai bao (bd
tri) trude mang dir li¢u voi kich thude ¢ dinh nhu vay. Kich thudc cy thé s& dugc cép
phat trong qua trinh chay chwong trinh theo ding yéu cau cia NLT. Nho vay chung
ta c6 du sb 6 nhé dé 1am viéc ma van tiét kiém duoc bo nhd, va khi khong dung nira ta
c6 thé thu hoi (con goi 1a gidi phong) s6 6 nhd nay dé chuong trinh st dung vao viéc
khéc. Hai cong viéc cap phat va thu hoi nay dugce thuc hién thong qua céc toan tir new
va delete, dé thyc hién duoc diéu nay ta can phai sir dung bién kiéu con tr6. Thong qua
bién con tro ta co the lam viéc vai bat ky dia chi nao cua vung nhé duoc cap phat. Cach
thirc b tri bo nhé nhu thé nay duoc goi 1a cdp phdt dpng.
5.1.5.2 Todn ti cdp phdt viing nho (new)
Ca phap:

p = new <Kkiéu> ;

p = new <Kiéu>[n] ;
Véi p 12 bién con tro.
Vi du:

int *p;
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P = new int;
p = new int[10];

Khi gip toan tir new, chuong trinh s& tim trong bd nhd mot luong 6 nhé con rdi
va lién tuc voi s6 lwong du theo yéu cau va cho p tro dén dia chi (byte dau tién) cia
ving nhé nay. Néu khong c6 ving nhé véi sb luong nhu vay thi viée cip phat 1a that
bai va khi do6 p béng NULL (NULL Ia mét dia chi réng, khong xéac dinh). Do vay ta c6
thé kiém tra viéc cAp phat c6 thanh cong hay khéng thong qua viée kiém tra con tré p
bang hay khac NULL.

Vi du 6:
#include <iostream>
using namespace std;
main ()
{ float *p; int n;
cout << "So luong can cap phat = ";
cin >> n;
p = new float[n];
if (p != NULL)
cout << "Cap phat thanh cong!";
}

5.1.5.3 Todn tir thu héi viing nhé (delete)

Dé thu hdi hay giai phong ving nhé di cip phat cho mot bién (khi khong can st dung
nira) ta st dung toan tir delete.

Cu phap:
delete p ;

Véi p 1a con tré dugc cp phat viing nhé bai toan tir new.

Dé giai phong toan bd mang duoc cap phat thong qua con tré p ta dung cau lénh:
delete[ ] p ;

Véi p 1a con tro tro dén mang.

5.1.6 Vi du minh hoa

Viét chuong trinh nhap vao day s nguyén (khong ding mang). In ra diy d4 nhap. Sap

xep day tdng dan va in ra day két qua.

Trong vi du nay chuong trinh yéu cau cap phat bd nhé du chira n s6 nguyén va duoc trod
boi con tro head. Khi dé dia chi ctia s nguyén dau tién va cudi cung s€ 1a head va
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head + n - 1. p va q 13 2 con trd chay trén ddy s ndy, so sanh va d6i ndi dung cua cac
s6 ndy v6i nhau dé sap thanh day ting dan va cudi cing in két qua.
#include <iostream>
using namespace std;
main ()
{
int *head, *p, *gq, n, tam;
// head trd dén (danh déu) dau day
cout << "Cho biet so phan tu cua day: ";
cin >> n ;
head = new int[n] ;// cédp phadt bd nhé chta n sb nguyén
for (p = head; p < head + n; p++) // nhadp day
{
cout << "Nhap p.tu thu " << p-head+l << ": " ;
cin >> *p ;
}
cout << "Day vua nhap la : " << endl;
for (p = head; p < head + n; pt+)
cout << *p << '"\t';
cout << endl;
// S&p xép day tdng déan
for (p = head; p < head + n - 1; p++)
for (g = p + 1; g < head + n; gt+)
if (*qg < *p)
{

}
cout << "Day sau khi sap xep la : " << endl;
for (p = head; p < head + n; pt++)
cout << *p << "\t';

cout << endl;
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5.1.7 Con tré va chudi ky tw
Mot con tro ky tu co thé xem nhu mot bién chudi ky tu, trong d6 chudi chinh 1a tat ca
cac ky tu ké tir byte con trod tro dén cho dén byte \0' gip dau tién. Vi vay ta co thé khai
béo cac chudi dudi dang con tro ky ty nhu sau:

char *s;

char *s = ""Hello" ;
Cac ham trén chudi van duoc st dung nhu khi ta khai bao né dudi dang mang ky tu.
Bén canh d6 ta con duoc phép sir dung phép gan cho 2 chudi dudi dang con tro.
Vi du

char *s, *t = "Cong nghe thong tin";

s = t; // thay cho ham strcpy (s, t):;
Thuc chat phép gan trén chi 1a gan 2 con tré véi nhau, nd cho phép s bay gio ciing duoc

tr6 dén noi ma t dang tré (tc 13 diy ky tu "Cong nghe thong tin" di bd tri sin trong
bd nhd).

Khikhaibéochu5idaqgcontnSnéyﬁnchuacélmﬁnhécuthé,Vivéythépgthgdng
keém theo khai bao ta can phai xin cap phat bd nhé cho chuoi véi do dai can thiét.
Vidu:

#include <iostream>

#include <string.h>

using namespace std;

main ()

{ char *s = new char([30], *t;

strcpy (s, "Hello");

t = s;
cout << "Chuoi s la : " << s << endl;
cout << "Chuoi t la : " << t << endl;

}

Néu khong c6 1énh cap phat ving nhé cho t thi ta chi c¢6 thé gan s vao t ma khong thé
goi ham strepy. Vi vay dé goi dugc strcpy (t, s); tacan phai co thém ciu lénh
t = new char[30]; vao chuong trinh.

Chuong trinh trén duogc viét lai nhu sau:
#include <iostream>
#include <string.h>
using namespace std;

main ()
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{ char *s = new char[30], *t;
strcpy (s, "Hello");
t = new char[30];

strcpy(t, s);

cout << "Chuoi s la : " << s << endl;
cout << "Chuoi t la : " << t << endl;
}
5.2 HAM

5.2.1 Pinh nghia

Ham (Function) 1& mét chuong trinh con trong chuong trinh 16n. Ham nhan (hoac
khong) cac d6i sé (tham s6) va tra lai (hodc khong) mot gia tri cho chuong trinh goino.
Trong truong hop khong trd lai gia tri, ham hoat dong nhu mot thu tuc trong cac NNLT
khac. Mgt chuong trinh 1a mét tap hop cac ham, trong dé c6 mdt ham chinh véi tén goi
12 main(), khi chay chuong trinh, hAm main() s& dugc chaydau tién va goi dén cac ham
khac. Két thuc ham main() ciing 14 két thic chuong trinh.

Ham gilp cho viéc phan doan chuong trinh thanh nhitng mo-dun riéng 1€, hoat dong doc
1ap v6i ngit nghia cuia chuong trinh 16n, c6 nghia 1a mot ham c6 thé duoc sir dung trong
chuong trinh ndy ma ciing c6 thé dugc sir dung trong chuong trinh khac, d& dang cho
viéc kiém tra va bao tri chuong trinh.

5.2.2 Cac dac trung

- Nam trong hodc ngoai vin ban c6 chuong trinh goi dén ham, trong mot vin ban ¢ thé
chtra nhiéu ham.

- Pugc goi tr chuong trinh chinh (ham main()), tor ham khéc hodc tir chinh né (tinh
dé quy).

- Khéng 16ng nhau.

5.2.3 Khai béo

Mot ham thuong thuc hién chirc nang: tinh toan trén cac ddi sb va tra lai két
qua, hoac chi don thuan thyc hién mot chirc nang nao do, khong tra lai két qua tinh
toan. Thong thudng kiéu cua két qua tra vé duge goi 1a kiéu cia ham. Cac ham thuong
dugc khai bao ¢ dau chuong trinh. Cac ham viét sin dugc khai bao trong cac tép
nguyén mau (tap tin tiéu dé) *.h.

Do d6, dé sir dung duoc cac ham ndy, can co6 chi thi #include <*.h> &
ngay dau chuong trinh, trong d6 *.h 1a tén file cu thé c6 chira khai bao cua cac ham duoc
st dung (chang han d& st dung cic ham toan hoc ta cin khai bao
#include <math.h>). Pbi véi cac ham do nguoi 1ap trinh tu viét, ciing can phai
khai béao.
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Khai bao mot ham nhu sau:
<Kiéu gia trij tra vé> <Tén ham> (Danh sach doi so) ;

Trong 6, kiéu gia tri tra vé& con goi 1a kiéu ctia ham va c6 thé nhan bat ky kiéu chuin
nao cua C++ va ca kiéu do ngudi 1ap trinh khai bdo. Pac biét néu ham khong tra vé gia
tri thi ki€u gia tri tra vé dugc khai bao 1a void.

Vi du:
long LapPhuong(int);
int NgauNhien();
void ChuoiHoa(char[ ]);
int Cong(int, int);

5.2.4 Céu triic chung

Céu trac chung cia mot ham bét ky duoc bb tri cling gidng nhu ham main() trong cac
phan trude.

<Kiéu gia tri tra vé> <Tén ham> (Danh sich ddi so hinh thirc)

{
Céc khai b4o cuc bg cua ham ; // chi dung ri€ng cho ham nay
Day 1énh cua ham ; // cac cau I¢nh xur ly
return <Biéu thirc tra vé&> ; // ¢6 thé nam dau d6 trong diy lénh.
}

- Danh sach ddi so6 hinh thire con dugc goi ngan gon 1a danh sach d6i s6 gom day
cac ddi sd cach nhau boi dau phay, ddi sd ¢6 thé 1a mot bién thudng, bién tham chiéu
hodc bién con tro. Mdi d6i s6 duoc khai béo giéng nhu khai bdo bién, tire 1a mot cap
g6m <kiéu d6i s6> <tén ddi s6>.

- V6i ham c6 tra lai gia tri cAn c6 cdu 1énh return kém theo sau 1a mot biéu thic.
Kiéu cta gia tri biéu thirc nay chinh 13 kiéu cua ham di duoc khai bao & phan tén ham.
Cau lénh return c6 thé nam & vi tri bat ky trong phan diy lénh ciia ham. Khi gip cau
lénh return chuong trinh tirc khac thoat khoi ham va tra lai gid tri ciia biéu thirc sau
return nhu gia tri cia ham.

- V6i ham khong cé tra lai gia tri (toc kiéu ham 13 void) thi khong can c6 cau lénh
return hodc c6 cau 1énh return nhung phia sau return khong c6 <Biéu thirc tra  vé>.

Vi dy I: Vi du sau dinh nghia ham tinh 1ap phuong cia s6 nguyén n (v6i n nguyén) va
ham d6i chudi bat ky vé dang chuan upper.
#include <iostream>

#include <string.h>
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using namespace std;
long LapPhuong (int) ;

void ChuoiHoa (char *s);

main ()

{ int n;
cout<<"Nhap so nguyen n = "; cin>>n;
cout<<"Lap phuong cua "<<n<<" la : ";

cout<<LapPhuong (n) <<endl;
cin.ignore (1) ;
char *s = new char[100];
cout<<"Nhap vao chuoi bat ky : ";
cin.getline(s, 100);
ChuoiHoa (s) ;
cout<<"Chuoi dang upper la : "<<s<<endl;
}
long LapPhuong (int n)
{
return n*n*n;

}

void ChuoiHoa (char *s)

{ int i;
for(i = 0; 1 < strlen(s); i++)
s[i] = toupper(s[i]):;
}
< Cacchuy:

- Danh sach dbi s trong khai bdo ham c6 thé chira hodc khong chira tén ddi sd, thong
thuong ta chi khai bao kiéu d6i s6 chir khong can khai bao tén déi sd, trong khi & hang
dau tién cua dinh nghia ham phai co tén d6i sb day du.

- Cubi khai bao ham phai c6 dau chdm phay (;), trong khi cudi hang dau tién cta dinh
nghia ham khong c6 ddu cham phay.

- Ham c6 thé khong c6 d6i sd(danh sach dbi sé rdng), tuy nhién cip ddu ngoic sau tén
ham van phai dugc viét. Chang han nhu: NgauNhien(), InTho(), ...

- M6t ham cd thé khdng can phai khai bao néu né duge dinh nghia trude khi ¢ ham nao
d6 goi dén no.
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5.2.5 Loi goi ham
L1 goi ham duogc phép xuat hién trong bét ky biéu thirc, cau 1énh cta ham khac ... Néu
101 goi ham lai nam trong chinh ban than ham d6 thi ta goi 1a dé quy. Dé goi ham ta chi
can viét tén ham va danh sach cac gia tri cu thé truyén cho cac doi so dat trong cap dau
ngoac ().

Tén ham(danh sach ddi s6 thue té);
- Danh sach ddi sb (tham sb) thuc té con goi 1a danh sach gia tri gdm cac gia tri cu thé
dé gan lan lugt cho cac doi so hinh thirc cia ham. Khi ham duoc goi thuc hién thi tat ca
nhing vi tri xuat hién ctia d6i s6 hinh thirc s& duoc gan cho gid tri cu thé cua dbi sb thuc
té twong g trong danh sach, sau dé6 ham tién hanh thyc hién cac cau Iénh ciia ham (dé
tinh két qua).
- Danh sach dbi s6 thuc té truyén cho ddi s6 hinh thirc c6 s lwong bang véi sé luong
d6i s6 trong ham va duoc truyén cho ddi sé theo thu tu twong tmg. Céc ddi sé thuc té ¢o
thé 1a cac hang, cac bién hodc biéu thirc. Bién trong gia tri c6 thé tring véi tén dbi sd.
Vi du ta ¢6 ham in n 1an ky tu ¢ véi khai bdo void inkitu (int n, char c); va
10i goi ham inkitu (12, 'A'); thinvac lacac ddisb hinh thic, 12 va'A' 1a cac
d6i so thuc té hodc gia tri. Cac dbi s6 hinh thirc n va ¢ s& 1an luot dugc gan bang cac gia
tri trong tng 1a 12 va 'A' trudc khi tién hanh cic ciu 1énh trong phan than ham. Gia su
ham in ky ty dugc khai bao lai thanh inkitu (char ¢, int n); thilol goi ham
cling phai dugc thay lai thanh inkitu ('A', 12);
- Cac gia tri twong ng duogc truyén cho ddi sd phai co kiéu cung véi kiéu doi sd
(hodc C++ ¢6 thé ty dong chuyén vé ki€u ctia doi  s0).
- Khi mét ham duogc goi, noi goi tam thoi chuyén diéu khién dén thyc hién ciu 1énh dau
tién trong ham duoc goi. Sau khi két thic thuc hién ham, diéu khién lai dugc tra vé thuc
hién tiép cau 1énh sau I¢nh goi ham ctia no1 goi.
Vi dy 2: Gia st ta can tinh gia tri cia ham f= 2x3- 5x2- 4x + 1, thay cho viéc tinh truc
tiép x3 va x2, ta ¢ thé goi ham LuyThua() trong vi du trén dé tinh cac gia tri nay bang
cach goi n6 trong ham main() nhu sau:
#include <iostream>

using namespace std;
double LuyThua (float x, int n)
{ int 1i;
double kg = 1;
for (i = 1; 1 <= n; i++)
kg *= x;

return kqg;
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main ()
{ float x;
double f£;
cout << "Nhap x = ";
cin >> x;
f = 2*LuyThua(x,3) - 5*LuyThua(x,2) - 4*x + 1;
cout << "Gia tri cua ham £ = " << f << endl;

}
5.2.6 Ham véi doi s6 mic dinh

Trong phan truéc ching ta di khang dinh sé luong d6i sé thuc té phai bang sb
luong ddi s6 hinh thirc khi goi ham. Tuy nhién, trong thuc té rat nhiéu 1an ham duoc
g0i V6i cac gid tri ctia mot sd dbi s6 hinh thire duoc ldp di 1ap lai. Trong truong hop
nhu vy lac ndo ciing phai viét mot danh sach dai cac dbi sé thuc té giéng nhau cho
mdi lan goi 1a mot cong viéc khong may tha vi. Tur thuc té d6 C-++ dua ra mot ct phap
moi vé ham sao cho mot danh sach d6i s6 thuc té trong 101 goi khong nhét thiét phai
viét diy dt néu mot sb trong ching di c6 san nhiing gia tri dinh trude. Cu phap nay
duoc goi 1a ham véi d6i s6 mic dinh va duoc khai bao voi ct phap nhu sau:

<Kiéu ham> <Tén ham>(dsl, ..., dsn, dsmdl = gt1, ..., dsmdm = gtm) ;
- Céc dbi sb dsl, ..., dsn va cac ddi s6 mic dinh dsmdl, ..., dsmdm déu duoc khai béo
nhu cii nghia 1a gdm c6 kiéu ddi s6 va tén doi s6.
- Riéng céac d6i s6 mic dinh dsmd1, ..., dsmdm c6 gan thém cac gia tri mic dinh  gt1,
..., gtm. Mot 151 goi bat ky khi goi dén ham nay déu phai c6 day du cac dbi sb thuc té
rmg v&i cac dsl, ..., dsn nhung c6 thé c6 hodc khong cac dbi sb thuc té Gmg voi cac dbi
s6 mac dinh dsmdl, ..., dsmdm. Néu ddi s6 nao khong co ddi s6 thyc té thi no sé duoc
tu dong gan gia tri mac dinh da khai bao.

Vi du: Xét ham double LuyThua (float x, int n = 2); Hamnay c6é mot
d6i s6 mic dinh 1a s6 mii n, néu 16i goi ham bé qua sé mil ndy thi chuong trinh hiéu 1a
tinh binh phuong ctia X (n = 2). Chang han 16i goi LuyThua (4, 3) duoc hiéu la tinh
43,101 goi LuyThua (4, 2)hay LuyThua (4) dugc hiéu 1a tinh 42

< Lwu y: Cac d6i s6 mic dinh phai nam bén phai cac d6i so6 khong mic dinh.

5.2.7 Khai bao ham trung tén (Qua tai ham)

Ham tring tén con goi 13 ham chdng (d¢) hay qua tai ham (function overload). Day la
mot k¥ thuat cho phép st dung ciing mot tén goi cho cac ham "gidng nhau" (ciing muc
dich) nhung xur ly trén cac kiéu dit liéu khac nhau hodc trén s lugng dir liéu
khac nhau.

Vi du:

Ham sau tim s6 16n hon trong 2 s6 nguyén:
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int Max (int a, int Db)
{
return (a > b) ? a: b;
}
Chung ta c6 thé dinh nghia chong ham trén dé c6 thé tim sb 16n hon trong 2 sb thuyc:
float Max (float a, float b)
{

return (a > b) ? a: b;

}

Khi d6 tuy theo gia tri nhan vao ctia cac ddi s6 a va b thudc kiéu int hay float ma phién
ban ctia ham Max nao s& dugc chon dé thuc hién.

5.2.8 Cac cach truyén doi so

C6 3 cé&ch truyén ddi s6 thuc té cho cac dbi sb hinh thie trong 1oi goi ham. Trong d6 céach
ta d3 dung cho dén thoi diém hién nay duoc goi 13 truyén bang gia tri, con duoc goi 1a
tham i hay truyén bang gid tri, tirc cac dbi s6 hinh thirc s& nhan céc gid tri cu thé tir 10i
goi ham va tién hanh tinh toan roi tra lai gia tri.

5.2.8.1 Truyén bang gid tri

Taxét lai vi du hdm LuyThua (float x, int n) dungdétinhtinh x". Gia st trong
chuong trinh chinh (ham main()) ta c6 c4c bién a, b, f dang chira cac gidtria=2, b =3,
va f chua c6 gia tri. Pé tinh a® va gan gia tri tra vé vao f, ta co thé goi
f = LuyThua(a,b);

Khi gip 11 goi ndy, chuong trinh s& t6 chtrc nhu sau:

- Tao 2 bién mdi (tirc 2 6 nhd trong bd nhé) 6 tén x va n. Gan ndi dung cac 6 nhé nay
bang cac gia tri trong 101 goi, tirc gan 2 (a) cho x va 3 (b) chon.

- Téi phan khai bao (ctia ham), chuong trinh tao thém cac 6 nhé mang tén 1 i va k.
- Tién hanh tinh toan (gan lai két qua cho kq).

- Cudi cung lay két qua trong kq gan cho 6 nhd f (1a 6 nhd c6 san da duoc khai bao
trudc, nam bén ngoai ham).

- Két thac ham quay vé chuong trinh goi. Do ham LuyThua da hoan thanh xong viéc
tinh toan nén cac 6 nh¢ dugc tao ra trong khi thuc hién ham (x, n, i, kq) s€ dugc xda
khoi bd nhd. Két qua tinh toan dugc luu giir trong 6 nhé f (khong bi x6a vi khong lién
quan gi dén ham).

Truyén ddi sé theo gid tri 1a cach truyén phd bién. Tuy nhién van dé dit ra 12 gia sir ngoai
viée tinh f, ta con mudn thay d6i cac gia tri ctia cac & nhé a, b (khi truyén né cho ham) thi
c6 thé thyc hién dugc khong? Dé giai quyét van dé niy ta can phai truyén ddi sé bang
dia chi hodc con tro. Hai cach truyén nay c6 thé dugc goi chung la tham bién.

Trang 89



5.2.8.2 Truyén bang con tré

Xét vi du hoan d6i gid tri ciia 2 bién. Pay 1a mot yéu cdu nhé nhung dugc gip
nhiéu lan trong chwong trinh, vi du dé sip xép mot mang hay danh séch. Do vay can viét
mdt ham dé thuc hién yéu cau trén. Ham khong tra két qua ma chi hoan doi gia tri gitra
2 di s6. Do cac bién can hodn doi la chua duge biét trudc tai thoi diém viét ham, nén
ta phai dwa chdng vao ham nhu cac doi so, tirc Ia ham c6 2 doi so (c6 thé dat la x, y) dai
dién cho céc bién s& thay dbi gi tri sau nay.

Tir cac nhan xét trén, néu ham hoan d6i ngay sau day s& khong dap tng dugc yéu cau.
void Swap(int x, int y)

{
int t = x;
X =y; y=1%t;
}
Hé}m Swap trén khong da’q? mg duoc yéu cau Vi‘ gia su trong chuong tr‘lnh chinh ta co 2
bién X, Yy chira cép gia tri lan lu:gt 14 2 va 5. Ta can hoadn d6i ndi dung 2 bién nay sao cho
X =5 cony =2 bang cach goi dén ham Swap(x, y).
main ()
{ int x = 2, y = 5;
Swap (x, y)i
cout << "x = " <K x << "va y = " << y << endl;

// in ra x = 2 va y = 5 (x, y van khéng dbéi)

}

Thuec té sau khi chay xong chuong trinh ta thy gié tri ctia X va y van khdng thay doi 12.
Nhu di giai thich trong muc trén (goi ham LuyThua), viéc dau tién khi chuong
trinh thuc hién mot ham 1a tao ra cac bién mai (cac 6 nhd méi, doc 1ap voi cac 6 nho x,
y dd c6 sin) twong Gmg voi cac ddi sb, trong truong hop nay ciing co tén 1a x, y va
gan ndi dung cua x, y (ngoai ham) cho x, y (méi). Va viéc cudi cing ctia chuwong trinh
sau khi thuc hién xong ham 1a x6a cac bién méi ndy. Do vay ndi dung ctia cac bién méi
thuc té 14 ¢6 thay d6i, nhung khong anh huéng gi dén cac bién x, y cii (ngoai ham).

Nhu vay ham Swap can dwgc viét lgi sao cho viéc thay d6i gia tri khong thyc hién
trén cic bién tam ma phai thyc hién trén cac bién ngoai. Mudn vay thay vi
truyén gia tri ctia cac bién ngoai cho ddi s6, bay gio ta sé truyén dia chi ciia n6 cho ddi
sO, va cac thay dbi s& phai thyc hién trén ndi dung cta cac dia chi nay. D6 chinh 1a 1y
do ta phai str dung con tré dé lam dbi s thay cho bién thuong.

Cu thé ham Swap duogc viét lai nhu sau:
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void Swap(int *p, int *q)

Véi cach t6 chirc ham nhu vy rd rang néu ta cho p tro t&i bién x va q tro toi bién y thi
ham Swap s¢& lam thay d6i ndi dung cua x, y chir khong phai cua p, q.

Tir d6 101 goi ham s& 13 Swap(&x, &y) (tirc truyén dia chi ciia x cho p dé p tro t6i x va
tuong tu q trd to1 y).
5.2.8.3 Truyén bang dia chi
Mot ham viét dudi dang d6i s6 duoc truyén bang dia chi s& don gian hon so véi truyén
bang con tro va nd giéng véi cach truyén bang gia tri hon, trong d6 chi c6 mot diém
khac biét d6 1a cac ddi sb khai bao theo dang dia chi.
Nhu vay ham Swap trén ciing cé thé dwgc viét theo cach truyén dia chi truc tiép ma
khong thong qua con tro nhu sau:
void Swap(int &x, int &y)
{

int t = x;

X =y; Vv =1t;
}
Va 101 goi ham ciing don gian nhu cach truyén ddi sb bang gia tri.
main ()
{ int x = 2, y = 5;

Swap (x, y);

cout << "x = " << x << "va y = " << y << endl;

// in ra x = 5 va y = 2 (x, y da khdébng dbi)

}
5.3 PE QUI
5.3.1 Khai niém d¢ qui

Mot ham goi dén ham khac 1a viéc goi ham mot cach thong thuong, tuy nhién néu mot
ham lai goi dén chinh ban than né thi ta goi ham 1a d¢ qui. Khi thuc hién mot ham d¢
qui, ham s& phai thuc hién nhiéu 1an, trong mdi lan chay chuwong trinh s& tao nén mot
tap bién cuc bd méi trén ngin xép (cac ddi sd, cac bién riéng khai bao trong ham) doc
1ap v6i 1an chay trudce do, tir d6 d& gay tran ngin xép. Vi vay dbi voi nhitng bai toan co
thé giai dugc bang phuong phap lap thi khong nén dung dé qui.
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Dé minh hoa ta hiy xét ham tinh n giai thira. Dé tinh n! ta c6 thé dung phuong phap lip
nhu sau:

#include <iostream>
using namespace std;
long GiaiThua (int n)
{ long kg = 1;
for (int 1 = 1; i <= n; 1++)
kg = kg * i;
return kqg;

}

main ()
{ int n;
long kg;
cout << "n =" ; cin >> n;

kg = GiaiThua (n) ;
cout << n << "! =" << kg << endl;
}
Mit khéc, n! cling dugc tinh thong qua (n-1)! boi cong thire truy hoi nhu sau:
n!=1néun=0
nl=(n-1)! *n néun>0
Do d6 ta co thé xay dung ham dé qui tinh n! nhu sau:
#include <iostream>
using namespace std;
long GiaiThuaDQ (int n)
{
if(n == 0)
return 1;
else
return GiaiThuaDQ(n - 1) * n;
}
main ()
{ int n;
long kqg;

cout << "n =" ; cin >> n;
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kg = GiaiThuaDQ (n) ;

cout << n << "! =" << kg << endl;
}
5.3.2 Cac dic diém ciia ham dé qui
- Chuong trinh viét ngin gon.
- Viéc thuc hién goi di goi lai ham nhiéu lan phu thudc vao d¢ 16n cua dau vao. Chéng
han trong vi du trén ham dugc goi n 1an, mdi lan nhu vay chuong trinh s& mat thoi gian
dé luu gitr cac thong tin ciia ham goi trude khi chuyén diéu khién dén thuc hién ham
dugc goi. Mt khéc cc thong tin nay duoc lru giit nhiéu 1an trong ngin xép sé tén nhiéu
ving nhé va c¢6 thé dan dén tran ngan xép néu n 16n.
- Chuong trinh dé& viét va dé& doc nhung c6 thé kho hiéu. Trén thyc té ¢ nhiéu bai toan
hau nhu tim mot thuat todn Lip cho nd 1a rat kho trong khi viét theo thuat toan dé qui thi
lai rat d& dang.
5.3.3 Lép cac bai toan giai dwec bing dé qui
Phuong phéap dé qui thudng duge dung dé giai cac bai toan c6 dic diém:
- Giai quyét duoc d& dang trong cac trudng hop riéng goi 1a trudng hop suy bién hay
co sd, trong trudng hop nay ham dugc tinh binh thudng ma khong can goi lai chinh no.
- D6i véi truong hop téng quat, bai toan co thé giai duoc bang bai toan cung dang
nhung vai ddi s6 khac c6 kich thude hay gia tri nho/16n hon déi sb ban dau. Va sau mot
s6 budc hitu han bién doi ciing dang, bai toan duoc dua vé truong hop suy bién.
Nhu vay trong truong hop tinh n! néu n = 0 ham cho ngay gia tri 1a 1 ma khong can
phai goi lai chinh no, ddy chinh 1a trudng hop suy bién. Truong hop n > 0 ham s& goi
lai chinh n6 nhung vdi n gidm 1 don vi. Viéc goi nay dugc 1dp lai cho dén khin = 0.
Mot 16p rat rong cuia bai toan dang nay 1a cac bai toan co thé dinh nghia duoc dudi
dang d¢ qui nhu cac bai toan lip v6i sé bude hitu han biét trudce, cac bai toan UCLN,
thap Ha Noi, ... Pac biét 1a cac iing dung trong cau trac dit liéu va gidi thuat.
5.3.4 CAu triic chung ciia ham dé qui
Dang thttc chung ctia mét chuong trinh d¢ qui nhu sau:

if (truong hop suy bién)

{ trinh bay cach giai // thuong la tra vé két qud }
else  // truong hop tong quét
{ goi lai ham véi d6i s6 "nh6/16n" hon }

5.3.5 Cac vi du minh hoa
Vi dy I: Tim UCLN cua 2 sd nguyén duong a, b. Bai toan c6 thé duoc dinh nghia duéi
dang d¢ qui nhu sau:

-Néua=bthiUCLN =a
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- Néu a <b thi UCLN(a, b) = UCLN(a, b - a)
- Néu a > b thi UCLN(a, b) = UCLN(a - b, b)

Tir d6 ta c6 chuong trinh dé qui dé tinh UCLN ctia a va b nhu sau:

#include <iostream>

using namespace std;

int UCLN(int a, int b)

{

}

if (a == Db)
return a;
else
if (a < b)
return UCLN (a, b-a);
else

return UCLN (a-b, b):;

main ()

{

}

int a, b;
cout << "Nhap 2 so nguyen duong a va b ="
cin >> a >> b;

cout << "UCLN(" << a << "," << b << "M)=",

14

cout << UCLN (a,b) << endl;

Vi dy 2: Tinh sb hang thtt n ctia diy Fibonacci 13 ddy f(n) duoc dinh nghia:

-f)=f2)=1
-f(n)=f(n-1)+f(n-2) véivn>2

Chuong trinh dugc viét nhu sau:

#include <iostream>

using namespace std;

long Fibo (int n)

{

long kg;
if (n==1 || n==2)
kg = 1;

else

Trang 94



kg = Fibo(n-1) + Fibo (n-2);
return kqg;

}

main ()
{ int n;
long kg;
cout << "n = "; cin >> n;

kg = Fibo(n);
cout<<"So hang thu " <<n<<" trong day Fibonacci la ";
cout << kg << endl;
}
Vi du 3: Viét chuong trinh tinh Cr =¥+t cF =1 néu k=0 hodc k=n
#include <iostream>
using namespace std;
long Tohop(int n, int k)
{
if (k==0 || k==n)
return 1;
else
return Tohop(n-1,k-1) + Tohop(n-1,k);
}
main ()
{ int n, k;
cout << "Nhap n va k : " ;
cin >> n >> k;
cout << "To hop " << n << " chap " << k << " =";
cout << Tohop(n, k) << endl;
}
Vi du 4: Viét chuong trinh in ra cac s6 1é nhé hon hodc bang n.
#include <iostream>
using namespace std;

void InLe (int n)

{
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if (n==1)
cout << n;
else
if (n%2 !'= 0)
{
cout << n <<'\t';
InLe (n-2);
}
else
InLe (n-1);
}
main ()
{ int n;
cout << "Nhap n = " ;
cin >> n ;
cout << "Cac so le la : ";
InLe (n) ;
cout << endl;
}

<> Ham dé qui InLe(int n) trén s& in cac s 1¢ theo tht ty giam dan. Néu mudn in céc sd
1¢ theo thir tu tang dan thi ta hiéu chinh ham InLe lai nhusau:

void InLe(int n, int 1)
{
if (n==1)
cout << nj;
else
if (i <= n)
{
cout << i <<'"\t';

InLe(n,i+2);

Va khi d6 ¢ 10 goi ham nay ta s& truyén gia tri cho ddis6ila 1 (InLe (n, 1) ;)
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BAI TAP CHUONG 5

1. Viét chuong trinh nhap vao chudi ky tu st (dang con trd), in ra man hinh chudi
dao ngugc.

2. Viét chuong trinh nhap vao chudi ky tu s(dang con tro), hdy copy tir chudi s sang chudi
t mot doan bat dau tai vi tri m voi do dain.

3. Xay dyng ham tim UCLN cua 2 sé nguyén. Ap dung ham nay dé tim UCLN cua 3 s
nguyén dugc nhap tir ban phim.

4. Xay dyng ham tim BCNN cua 2 s6 nguyén. Ap dung ham nay dé tim UCLN cua 4 sb
nguyén dugc nhap tir ban phim.

5. Xay dung ham kiém tra mot s6 nguyén dwong n c6 1a sé nguyén t6. Ap dung ham nay
dé tinh tong ctia K s6 nguyén to dau tién, voi K duoc nhap tir ban phim.

6. Xay dung ham kiém tra mot ndm c6 1a nim nhuan khong. Ap dung ham nay in ra cac
nam nhuan tir nam 1000 dén 2035.

7. Xay dung ham chuan hoa mot chudi bat ky vé dang Proper (cat bo cac khoang tring &
2 dau, cit bot cac dau trang thira ¢ giira cac tir (chi dé lai 1), viét hoa dau tir).

8. Xay dyng ham dé qui tinh n!. Ap dung ham nay dé tinh t6 hop n chap k theo cong
thirc truy hdi: C(n, k) = nl/(k! (n-k)!). Viét ham main() minh hoa tinh diing dan cua cac
ham da xay dung.

9. Xay dung cac ham sau bang giai thuat khong dé qui:
a. Kiém tra xem s6 n c6 phai la sé chinh phuong khéng?
b. Tim s6 16n nht trong 4 s6 thuc.
c. In ra n phan tir dau tién cta diy Fibonacci.
d. Pém xem c6 bao nhiéu s6 nguyén td trong n sé nguyén duong dau tién.
e. In ra cac udc sb cua sd nguyén duong n.
Viét ham main() minh hoa tinh dung din cta cac ham trén.
10. Xay dung cac ham sau bang giai thuat dé qui:
a. Tinh tong N s6 nguyén duong dau tién.
b. Tinh X" véi x 13 s6 thuc con n 13 sb nguyén.
c. Tim boi s6 chung nho nhat cia 2 s6 nguyén duong.
d. In ra cac udc sb cua s nguyén duong n.

Viét ham main() minh hoa tinh dung din cta cac ham trén.
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11. Xay dung cac ham sau cho dit liéu kiéu mang 1 chiéu c6 n phan tir kiéu sd nguyén:
a. Nhap mang.
b. Xuat mang.
c. Dém s phan tir 13 s6 nguyén td ¢ trong mang.
d. Tinh tong cac phan tir 1a wéc sé cua K.
e. Tim BCNN cua 2 phan tir dau va cubi mang.
f. Sip xép mang theo thi ty tang dan.
Viét ham main() minh hoa tinh dung din cta cac ham trén.

12. Xay dung cac ham sau cho dir li¢u kiéu ma trin M hang, N c0t, phén tr kiéu
s6 thuc:

a. Nhap ma tran.
b. In ma tran.
c. Pém s6 phan tir c6 phan nguyén 1a 0.
d. Tinh tong cac phan tir nam trén hang H.
e. Cho biét vi tri ctia phan tir nho nhat.
f. Sap xép cac phan tir trén cot C theo thr tr giam dan.
Viét ham main() minh hoa tinh dung din cta cac ham trén.
13. X4y dung ciac ham thuc hién cac churc nang sau:
a. Trd vé chiéu dai cua chudi.
b. Tra vé vi tri ctia chudi stc trong chudi st.
¢. Tra vé chudi st tir chudi st gdm num ky tu bat dau tir vi tri thi pos.
d. Tra vé chudi sau khi ghép 3 chudi lai véi nhau.
Viét ham main() minh hoa tinh dung dén cta cac hamtrén.
14. Xay dung cac ham thuc hién cac chirc nang sau:
a. Chén chudi stc vao chudi st bat dau tir vi tri thi pos.
b. X6a num ky tu trong chudi st bat dau tir vi tri th pos.
c. B6i s6 nguyén thanh chudi s6 twong ung.
d. Béi s6 thuc thanh chudi sd twong tng.
e. D6i chudi s6 nguyén thanh sb tuong img.
f. Doi chudi sb thuc thanh sb trong tng.

Viét ham main() minh hoa tinh dung din cta cac ham trén.
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CHUONG 6: DU LIEU KIEU CAU TRUC

6.1 PINH NGHIA

Dit liéu kiéu cau triic 12 mét tdp hop gdm nhiéu thanh phan c6 thé thudc nhiéu kiéu di
liéu khac nhau nhung lai ¢6 lién quan véi nhau. Dit liéu kiéu céu trac khong ¢ sdn ma
nguoi lap trinh phai tu dinh nghia bang tir khoa struct.

Kiéu cdu trac con duoc goi 1a kiéu mau tin hay ban ghi (record) trong dé6 mdi thanh
phan duoc goi 1a 1 trudng (field).

Vi du: Dé quan 1y sinh vién mot 16p ta cAn cac thong tin nhu: ma s, ho tén, nim sinh,
gidi tinh, diém trung binh thi ta s& dinh nghia kiéu cau triic v6i cac thanh phan 1a cac
thong tin can quan ly.

6.2 KHAI BAO

Dé tao ra mot kiéu cau trac nguoi 1ap trinh can phai khai bao tén cua kiéu (1a mot tén
goi do nguoi lap trinh tu dit) va cac thanh phan dit lidu ¢ trong kiéu cau tric nay.

Mot kiéu cau trac duge khai bao theo mau sau:
struct <tén kiéu cdu tric>
{

thanh phan 1;

thanh phan 2;

thanh phin n;
} [danh sach cac bién];
- Mbi thanh phan giéng nhu mdt bién riéng cua kiéu, nd gdm kiéu va tén thanh phan.
Mot thanh phan con duoc goi 1a truong (field). Néu cac thanh phan ¢6 cung kiéu dit liéu
thi ta c¢6 thé khai bao chung.
- Phan danh sé&ch cac bién cd thé c6 hodc khdng. Tuy nhién trong khai bao ky tu két thic
cudi cung phai 1a ddu chdm phay (;) phai co.
- C4c kiéu céu tric duoc phép khai béo 16ng nhau, nghia 1a mot thanh phan cia kiéu ciu
tric c6 kiéu 1a kiéu ciu trac khac.
- M6t bién ¢6 kiéu céu trdc s& duoc phan bd b nhd sao cho cac thanh phan cia né duoc
sép lién tuc theo thir ty xuét hién trong khaibao.
- Ta ciing c6 thé khai b&o bién kiéu ciu tric giébng nhu khai bao cé4c bién kiéu co so dudi
dang sau:

<tén Kiéu cau truc> <danh sach bién>;
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Céc bién duoc khai bao cling co thé di kém khoi tao:
<tén Kkiéu ciu tric> <bién> = { gia tri khéi tao };
Vi du
- Khai béo kiéu cdu truc chira phan sb gdm 2 thanh phan nguyén chira tir s6 va mau sb:
struct Phanso
{ int tu;
int mau;
} a, b, c;
Ta c6 thé khai bao bang cach khac nhu sau:
struct Phanso
{
int tu, mau;
i
Phanso a, b, c;
- Pé quan 1y sinh vién mot 16p ta khai bao nhu sau:
struct Sinhvien
{
char ms[9], ht[40];
int ns, gt;
float dtb;
}i
- Kiéu Date gém 3 thanh phan nguyén chira ngay, thang, nam.
struct Date
{ int ngay;
int thang;
int nam;
} holiday = {31, 12, 2013};
Bién holiday ciing duoc khai bao kem theo kiéu nay va dugc khoi tao boi bo gid trj 31,
12, 2013. Céc gia tri khai tao nay lan lugt gan cho cdc thanh phan theo dung thir tu trong
khai béo, tirc ng = 31, th = 12 va nam = 2013.
6.3 CACH SU DUNG

Tay theo cach khai béo bién kiéu cau tric ma ta co thé truy xuat dén cac thanh phan cua
né bang cac cach khac nhau.
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6.3.1 DPdi v6i bién thwong

<tén bién> . <tén thanh phin>
Vi du
struct Sinhvien

{
char ms[9], ht[40];

int ns, gt;
float dtb;
i
Sinhvien svl, sv2;
strcpy(svl.ht, "Nguyen Thanh Liem");
svl.dtb = 5.5;
sv2.dtb = svl.dtb + 1;
cout<<svl.ht<<'\t'<<sv2.ht<<endl;
cout<<svl.dtb<<'\t'<<sv2.dtb<<endl;
6.3.2 DPdi voi bién con tré
<tén bién> — <tén thanh phan>
Vi du
struct Sinhvien
{
char ms[9], ht[40];
int ns, gt;
float dtb;
Ix, *p;
Sinhvien y = {"CNTT3801", "Le Trung Truc", 1995, 1, 5.5};
X.Nns = y.ns;
p = new Sinhvien;
strcpy (p->ht, y.ht);
p->ns = x.ns - 1;
p->dtb = y.dtb + 2;
cout<<p->ht<<'\t'<<p->ns<<'\t'<<p->dtb<<endl;
6.3.3 Pdi v6i bién mang

Ta phai truy xuat thanh phan mang trude roi dén thanh phan ciu triic sau.
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Vi du
struct Sinhvien
{

char ms[9], ht[40];

int ns, gt;

float dtb;
}enttl13[80];
Sinhvien y = {"CNTT3801", "Le Trung Truc", 1995, 1, 5.5};
strcpy(cnttl3[1].ht, "Nguyen Quoc An");
cnttl3[1l].ns = y.ns;
cnttl3[1].dtb = 9.5;
cout<<cnttl3[1l].ht<<'"\t'<<cnttl3[1l].ns<<'\t';
cout<<cnttl3[1l].dtb<<endl;
6.3.4 Pdi v6i cau tric 16ng nhau

Ta phai truy xuét thanh phan cua cdu triic ngoai trudc roi dén thanh phan cua céu tric
trong sau; va ta ciing phai sir dung cac phép toan . hodc — (cac phép toan ldy thanh
phan) mot cach thich hop.

Vi du:

struct Date

{
int ngay, thang, nam;

i

struct Sinhvien

{
char ms[9], ht[40];
date ngaysinh;
float dtb;

i

Sinhvien sv3 = {"CNTT3803", "Phan Hanh Phuc",
{27, 12, 1994}, 5.5};

cout<<"Sinh vien "<<sv3.ht<<" co ngay sinh la : ";
cout<<sv3.ngaysinh.ngay<<'/'<<sv3.ngaysinh.thang<<'/"';

cout<<sv3.ngaysinh.nam<<endl;

Trang 102



6.4 CAC THAO TAC CO BAN
6.4.1 Nhap, xuit dir liéu

Ciing giébng nhu cac bién mang, dé 1am viéc v6i mot bién cau triic ching ta phai thuc
hién thao tac trén tirng thanh phan ctia ching. Chang han muon nhap, xuat mdt bién cau

trac ta phai viét cac cau 1énh nhap, xuit cho ting thanh phan cua bién do.

Vi du:

struct Sinhvien

{
char ms[9], ht[40];
int ns, gt;
float dtb;

}ox;

cout << " Nhap du lieu cho sinh vien x:" << endl;

cout << "Nhap ma so:"; cin.getline(x.ms, 9);

cout << "Nhap ho ten:"; cin.getline(x.ht, 40);

cout << "Nhap nam sinh:"; cin >> x.ns;

cout << "Nhap gioi tinh:"; cin >> x.gt;

cout << "Nhap diem trung binh:"; cin >> x.dtb;

cout << "Thong tin ve sinh vien vua nhap la:" << endl;
cout << "Ma so: " << x.ms << endl;

cout << "Ho ten: " << x.ht << endl;

cout << "Nam sinh: " << x.ns << endl;

cout << "Gioi tinh: " << (x.gt == 1 ? "Nam" : "Nu") << endl;
cout << "Diem trung binh: " << x.dtb << endl;

6.4.2 Gén dit ligu

Khéc vai bién mang, dbi vai bién cau tric chling ta 6 thé gan gia tri cia 2 bién cau trdc cho
nhau. Phép gan nay ciing turong duong vai viée gan tirng thanh phan cta 2 bién cau tric.

Vi du
struct Sinhvien

{
char ms[9], ht[40];
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int ns, gt;
float dtb;

X, v, *ps

cout << " Nhap du lieu cho sinh vien x:" << endl;

cout << "Nhap ma so:"; cin.getline(x.ms, 9);
cout << "Nhap ho ten:"; cin.getline(x.ht, 40);
cout << "Nhap nam sinh:"; cin >> x.ns;

cout << "Nhap gioi tinh:"; cin >> x.gt;

cout << "Nhap diem trung binh:"; cin >> x.dtb;

y = %X/

cout << "Thong tin ve sinh vien y la:" << endl;

cout << "Ma so: " << y.ms << endl;

cout << "Ho ten: " << y.ht << endl;

cout << "Nam sinh: " << y.ns << endl;

cout << "Gioi tinh: " << (y.gt == 1 ? "Nam" : "Nu") << endl;
cout << "Diem trung binh: " << y.dtb << endl;

P = new Sinhvien;

P =y

cout << "Thong tin ve sinh vien p la:" << endl;

cout << "Ma so: " << p->ms << endl;

cout << "Ho ten: " << p->ht << endl;

cout << "Nam sinh: " << p->ns << endl;

cout << "Gioil tinh:" << (p->gt == 1 ? "Nam" : "Nu") << endl;
cout << "Diem trung binh: " << p->dtb << endl;

<> Ch(y: Ta khong thé gan bd gia tri cu thé cho bién cau tric dugc, cach gan nay chi
thuc hién duoc khi khoi tao.

Vi du

Sinhvien y = {"CNTT3801", "Le Trung Truc", 1995, 1, 5.5};
la dung.

Nhung:
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Sinhvien z;
z = {"CNTT3801", "Le Trung Truc", 1995, 1, 5.5}; lasail.
Va:
z = y; ladung.
6.5 CAC Vi DU MINH HQA
6.51Vidul
Viét chuong trinh nhip vao 2 phan sb, tinh hiéu va thuong ctia 2 phan sb do.
#include <iostream>
using namespace std;
main ()
{
struct Phanso
{
int tu;
int mau;
} a, b, h, t;

cout<<"Nhap tu so cua phan so a:"; cin>>a.tu;

cout<<"Nhap mau so cua phan so a:"; cin>>a.mau;
cout<<"Nhap tu so cua phan so b:"; cin>>b.tu;
cout<<"Nhap mau so cua phan so b:"; cin>>b.mau;

cout<<"Phan so a da nhap la:"<<a.tu<<'/'<<a.mau<<endl;
cout<<"Phan so b da nhap la:"<<b.tu<<'/'<<b.mau<<endl;
h.tu=a.tu*b.mau-a.mau*b.tu;

h.mau=a.mau*b.mau;

cout<<"Hieu cua 2 phan so a va b la:";
cout<<h.tu<<'/'<<h.mau<<endl;

t.tu=a.tu*b.mau;

t.mau=a.mau*b.tu;

cout<<"Thuong cua 2 phan so a va b la:";

cout<<t.tu<<'/'<<t.mau<<endl;
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Tuy nhién ta c6 thé khai béo kiéu cu tric bén ngoai ham main() va dé don gian hon ta
c6 thé xay dung cac ham dé thuc hién cac cong viée cu thé trong chuong trinh nhu:
nhap/xuat phan sd, tinh hiéu va thuong 2 phan s6. Khi d6 chwong trinh 1 dugc viét lai
nhu sau:

#include <iostream>
using namespace std;
struct Phanso

{
int tu;
int mau;
}s
void NhapPS (Phanso &p)
{

cout<<"Nhap tu so :"; cin>>p.tu;

cout<<"Nhap mau so :"; cin>>p.mau;

}
void XuatPS (Phanso p)

{
cout<<p.tu<<'/'<<p.mau<<endl;

}

Phanso Hieu (Phanso a, Phanso b)
{
Phanso h;
h.tu=a.tu*b.mau-a.mau*b.tu;
h.mau=a.mau*b.mau;

return h;

}

Phanso Thuong (Phanso a, Phanso Db)
{
Phanso t;
t.tu=a.tu*b.mau;
t.mau=a.mau*b.tu;

return t;
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main ()

{ Phanso a, b;
cout<<"Nhap phan so a:"<<endl;
NhapPS (a) ;
cout<<"Nhap phan so b:"<<endl;
NhapPsS (b) ;
cout<<"Phan so a la: "; XuatPS(a);
cout<<"Phan so b la: "; XuatPS(b);
cout<<"Hieu cua 2 phan so a va b la: ";
XuatPS (Hieu(a, b)):
cout<<"Thuong cua 2 phan so a va b la: ";
XuatPS (Thuong(a, b)),

}

6.5.2 Vidu 2

Viét chwong trinh quéan 1y sach cho 1 thu vién. Thong tin vé mdi quyén sach gém: tua
sach, tén tac gia, tén nha xuét ban, nim xuét ban va sb trang cua n6. Nhap danh sach n
quyén sach, voi n nhap tir ban phim. In danh sach cac quyén sach da nhap. Cho biét co
bao nhiéu quyén sach cua tac gia X, véi X nhap tir ban phim. Tinh tong sd trang ctia cac
quyén sach dugc xuat ban vao nam 2013. Cho biét quyén sach day nhat c6 bao nhiéu
trang. In ra twa sach, tén tac gia ctia nhitng quyén sach c6 s trang 1a P, v6i P nhap tur
ban phim.

#include <iostream>
using namespace std;
struct sach

{
char tuafl40], ttgl[40], nxb[60];
int namxb, trang;
} s[1000];
main ()
{ int n, 1, P;
char X[401];
//Nhap va kiem tra n
do

{

Trang 107



cout<<"Nhap so sach co trong thu vien : ;

cin>>n;

}while (n<=0 || n>1000);

//Nhap sach

for

{

}

(1=0; i<n; 1i++)

cout<<"Nhap quyen sach thu "<<i+l<<" : "<<endl;
cin.ignore (1) ;

cout<<"Nhap tua sach :"; cin.getline(s[i].tua,40);

"

cout<<"Nhap ten tac gia :";

cin.getline(s[i].ttg,40);

cout<<"Nhap ten nha xuat ban :";
cin.getline(s[i] .nxb, 60);
cout<<"Nhap nam xuat ban :";
cin>>s[i] .namxb;

cout<<"Nhap so trang :";

cin>>s[i].trang;

//In cac quyen sach da nhap

for

{

}

(1=0; i<n; 1i++)

cout<<"Thong tin ve gs thu "<<i+l<< " la : "<<endl;
cout<<"Tua : "<<s[1i].tua<<endl;

cout<<"Tac gia : "<<s[i].ttg<<endl;

cout<<"Nha xuat ban : "<<s[i] .nxb<<endl;

cout<<"Nam xuat ban : "<<s[i].namxb<<endl;
cout<<"So trang : "<<s[i].trang<<endl;

//Dem so sach duoc viet boi tac gia X

cin.ignore (1) ;

cout<<"Ban muon dem so sach cua tac gia nao? ";

w

cin.getline (X, 40);
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int d=0;
for (i=0; i<n; i++)
if (strcmpi(s[i].ttg,X)==0) d++;
cout<<"Tac gia "<<X<L" co "<<d;
cout<<" quyen sach trong thu vien"<<endl;
//Tinh tong so trang cua cac gs duoc xb trong nam 2013
long ts=0;
for (i=0; i<n; i++)
if (s[i].namxb==2013)
ts=ts+s[i].trang;
cout<<"Tong so trang cac gs duoc xb nam 2013 la : ";
cout<<ts<<endl;
//Tim so trang cua quyen sach day nhat
int pmax=s[0].trang;
for (i=1; i<n; 1i++)
if (pmax<s[i].trang)
pmax=s[i].trang;
cout<<"Quyen sach day nhat co "<<pmax<<" trang"<<endl;
//In tua va tac gia cua cac quyen sach co so trang la P
cout<<"Nhap so trang cua cac quyen sach can in : ";
cin>>P;
cout<<"Cac quyen sach co so trang la "<<P<<" : "<<endl;
for (i=0; i<n; i++)
if (s[i].trang==P)
{
cout<<"Tua sach : "<<s[i].tua<<endl;

cout<<"Tac gia : "<<s[i].ttg<<endl;

6.5.3 Vi du 3

Viét chwong trinh nhap vao danh sach sinh vién ciia 1 16p, c6 t6i da 80 sinh vién. Mdi

sinh vién gom cac thong tin: ma so, ho tén, qué quan, gidi tinh, ndm sinh, diém trung

binh va xép loai. Kiém tra dit liéu nhap: ma s6 phai du 6 ky tu trong d6 3 ky tw dau 1a
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chir cai va 3 ky tu cudi 1a chir s5, ho tén chi toan chir ci va khoang trang nhung khong
toan la khoang tring, nam sinh tir 1985 dén 1995, diém trung binh tir 0.0 dén 4.0 va xép
loai dwa vao diém trung binh. In ra danh sach cac sinh vién di nhap. Cho biét trong 16p
¢ bao nhiéu sinh vién nir. In ra ho tén céc sinh vién c6 diém trung binh cao nhat. Sip
xép danh sach sinh vién giam dan theo diém trung binh.

#include <iostream>
using namespace std;
struct Sinhvien
{
char ms[7], ht[40], ggl20], x1[11];
int gt, ns;
float dtb;
} sv[80];
main ()
{ int n,i,Jj,p,dl,d2,dc,dt,dnu;
float dmax;
Sinhvien tam;
do
{ cout<<"Nhap so luong sinh vien : "
cin>>n;
}while (n <=0 || n > 80);
for (i=0; i<n; i++)
{
cout<<"Nhap sinh vien thu "<<i+1<<" : "<<endl;
cin.ignore (1) ;
do
{ cout<<"Nhap ma so:";
cin.getline(sv/[i] .ms,7);
dl=0;
for (3=0; j<3; J++)
if (isalpha(sv[i].ms[]j])) dl++;
d2=0;

for (3=3; j<6; J++)
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if (isdigit(sv[i].ms[]J])) d2++;

}while(strlen(sv[i].ms)!=6 || dl!=3 || d2!=3);

do
{ cout<<"Nhap ho ten:";
cin.getline(sv([i].ht,40);
dc=0; dt=0;
for (j=0; j<strlen(sv[i].ht); Jj++)
if (isalpha(sv[i].ht[]j]))dc++;
else if (isspace(sv[i].ht[]]))dt++;
}while (dc+dt!=strlen(sv[i] .ht) | ]|dc==0);
cout<<"Nhap que quan:";
cin.getline(sv[i] .qqg,20);
cout<<"Nhap gioi tinh (Nam:1, Nu:0):";
cin>>sv[i].gt;
do
{ cout<<"Nhap nam sinh:";
cin>>sv[i] .ns;
}while (sv[i].ns<1985 || sv[i].ns>1995);
do
{ cout<<"Nhap diem trung binh:";
cin>>sv[i] .dtb;
}while (sv[i].dtb<O0 || sv[i].dtb>4);
if (sv[i].dtb>=3.6)
strcpy(sv[i].x1l,"Xuat sac");
else if (sv[i].dtb>=3.2)
strcpy(sv[i] .x1,"Gioi");
else if (sv[i].dtb>=2.5)
strcpy(sv[i].x1,"Kha");
else 1f (sv[i].dtb>=2)

strcpy(sv[i].x1l,"Trung binh");

else strcpy(sv[i].x1l,"Khong dat");
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for

{

(1=0; i<n; 1i++)

cout<<"Thong tin ve sv thu "<<i+l<<" la "<<endl;
cout<<"Ma so : "<<sv[i].ms<<endl;
cout<<"Ho ten : "<<sv[i].ht<<endl;
cout<<"Que quan : "<<sv[i].gg<<endl;
cout<<"Gioi tinh : ";
if (sv[i].gt==0) cout<<"Nu"<<endl;
else cout<<"Nam"<<endl;
cout<<"Nam sinh : "<<sv[i].ns<<endl;
cout<<"Diem trung binh : "<<sv[i].dtb<<endl;
cout<<"Xep loai : "<<sv[i].x1<<endl;
}
dnu=0;
for (i=0; i<n; i++)
if (sv[i].gt==0) dnu++;
cout<<"Trong lop co "<<dnu<<" sinh vien nu";
dmax=sv[0] .dtb;
for (i=1; i<n; i++)
if (dmax<sv[i].dtb)
dmax=sv[i] .dtb;
cout<<"Ho ten cac sinh vien co dtb cao nhat la : ";
for (i=0; i<n; i++)
if (sv[i].dtb==dmax)
cout<<sv[i] .ht<<endl;
for (i=0; i<n-1; i++)

for (j=i+1; J<n; j++)
if (sv[i].dtb<sv[j].dtb)
{
tam=sv|[i];
sv[i]=sv[J];

sv[jl=tam;
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cout<<"Danh sach sv sau khi sap xep la : "<<endl;
for (i=0; i<n; i++)

{

cout<<"Thong tin ve sinh vien thu "<<i+l<<" la : ";
cout<<"Ma so : "<<sv[i].ms<<endl;

cout<<"Ho ten : "<<sv[i].ht<<endl;

cout<<"Que quan : "<<sv[i].gg<<endl;

cout<<"Gioi tinh : ";

if (sv[i].gt==0) cout<<"Nu"<<endl;

else cout<<"Nam"<<endl;

cout<<"Nam sinh : "<<sv[i].ns<<endl;
cout<<"Diem trung binh : "<<sv[i].dtb<<endl;

cout<<"Xep loai : "<<sv[i].x1l<<endl;

BAI TAP CHUONG 6

1. Mot phan s6 gdm 2 truong 14 tir sé va mau s6. Viét chuong trinh nhap vao 2 phan sd.
In ra két qua cua cac phép toan cong, trir, nhan va chia trén 2 phan sb do.

2. Gia str dé quan ly thdng tin vé ho tén, ngay sinh (phai bao gdm ngay, thang, nam sinh)
ngudi ta dinh nghia 2 cdu tric 1a NgaySinh va SinhVien. Tir cac cau trac d6 hdy viét
chuong trinh nhap N sinh vién, in théng tin vé cac sinh vién, cho biét sinh vién nao sinh
vao ngdy gitta 15, dém sd sinh vién sinh vao mua xuén (thang 1, 2, 3), in ho tén sinh
vién ¢6 tudi doi tré nhat.

3. Viét chuong trinh quan 1y hoc sinh ctia mot 16p. Mdi hoc sinh gdm cac thong tin: ho
tén, nam sinh, diém HK1, diém HK2. In ra ho tén, nim sinh va diém ca nim cua tat ca
céc hoc sinh, véi diém ca nam = (diém HK1 + diém HK2)/2. In ra tudi 1én nhat va nho
nhat ctia 16p. Cho biét hoc sinh nao c6 diém ca nam 16n nhat. Tim diém trung binh ca
nam cua 16p. Sap xép danh sach giam dan theo diém ca ndm, néu tring thi sap xép gian
dan theo diém HK2. In ra danh sach sau khi sdp xép.
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4. Viét chuong trinh nhap vao N hoa don ban hang, N khéng quéa 100. Mbi hda don gom
cac thong tin: ma s6 hoa don, tén ngudi mua, tén hang, loai hang, don gia va sd luong.
Khi nhap cin kiém tra cac diéu kién sau: ma sd phai du 4 ky tu trong d6 2 ky tu dau la
chir cai va 2 ky tu cudi la chit s, ten nguoi mua chi gdm chit cai va khoang tring nhung
khong toan 1a khoang tring va sau khi nhap d6i sang dang chuan proper, tén hang chi
gdm chir cai va chit s nhung phai c6 it nhat 1a 2 ky ty va sau khi nhap d6i sang dang
chuan upper, loai hang chi nhin mot trong ba gid tri 1a 1, 2, hodc 3, don
gia va sb luong phai duong. Cho biét thtr tur cia hoa don co thanh tién cao nhat véi
thanh tién = s6 luong * don gia. Cho biét s6 luong trung binh cia tic ca cac hoa don.
Tinh tong thanh tién ban duoc theo timg loai hang.
5. Viét chuong trinh quan 1y nhan vién trong mot co quan, mdi nhan vién thong tin: ma
s6, ho tén, qué quan, ngay sinh, chirc vu, phu cap chirc vu, hé sb lwvong, tam tmg va thuc
linh. Chuong trinh can thyuc hién dugce cac chirc nangsau:
- Nhéap danh sach nhan vién co kiém tra dit liéu nhap
+ M4 s6 gom 6 ky sb nhung phai dugc tao thanh it nhat tir 2 ky s6 khac nhau.
+ Ho tén chi gdm chit cai va khoang tring nhung khong toan 13 khoang tring va
sau khi nhap doi sang dang chuan upper.
+ Hé s6 lwong tir 2.1 dén 6.8, tam g phai khong am.
- In danh sach nhéan vién.
- Tinh thyc linh cho cac nhan Vvién,
v6i thuc linh = hé s lwong * 1.210.000 + phu cép chirc vu - tam Gng.
- In ho tén nhén vién c6 hé sb luong cao nhit.
- Dém s6 nhén vién c6 thyc linh trén 5000000.
- Tinh tong tam (g cua tat ca nhitng nhan vién c6 chirc vu dugc nhap tir ban phim.
- Sip xép giam dan theo thyc linh.

- Inra danh sach nhan vién sau khi sap xép.
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CHUONG 7: DU LIEU KIEU TAP TIN

7.1 GIOI THIEU

Trong C++ ¢6 sdn mot sb 16p chuan chia dir liéu va cic phuong thire phuc vu cho céac
thao tac nhap/xuat dir liéu ciia NLT, thuong dugc goi chung 1a stream (ludng/dong).
Trong sb cac 16p nay, 16p ¢ tén i0s 1a 16p co sd, chira cac thudc tinh dé dinh dang viéc
nhap/xuat va kiém tra 15i. Mo rong (ké thira) 16p ndy c6 céc 16p istream, ostream cung
cAp thém cic toan tir nhap/xuit nhu >>, << va cac ham get, getline, read, ignore, put,
write, flush ... Mot 16p rong hon c6 tén iostream la tong hop cta 2 16p trén. Bon 16p
nhap/xuit co ban nay dugc khai bao trong céc file tieu dé co tén tuong Gmg (voi dudi
* h). So dd thira ké ctia 4 1p trén dugc thé hién qua hinh 7.1,

/ - \

istream ostream

jostream |

A 4

Hinh 7.1: So do thira ké 4 16p
boi tuong cua cac 16p trén dugc goi la cac Zuéng dit liéu. Mot sd doi tuong thudc 16p
iostream da duoc khai bao san (chudn) va duge gan véi nhitng thiét bi nhap/xuét cé dinh
nhu cac ddi tugng cin, cout, cerr, clog gin voi ban phim (cin) va man hinh (cout, cerr,
clog). Biu nay co nghia c4c ton tir >>, << va cac ham ké trén khi 1am viéc véi cac doi
tugng nay sé cho phép NLT nhap dir liéu thong qua ban phim hodc xuat két qua thong
qua man hinh.

Dé nhap/xuit théng qua cac thiét bi khac (nhw may in, file trén dia ...), C++ cung cip
thém cac 16p ifstream, ofstream, fstream cho phép NLT khai bao cac ddi twong méi
gin véi thiét bi va tir 46 nhap/xuit thong qua cac thiét bi nay.

Trong chuwong nay, ching ta s& xét cac ddi tuong thudc cac 16p ifstream, ofstream,
fstream dé 1am viéc véi tap tin.

Lam viéc vo1 mot tap tin (t€p/file) trén dia cling dugc quan niém nhu lam viéc véi cac
thiét bi khac cua may tinh (chang han nhu 1am viéc véi ban phim, man hinh cing véi
d6i twong chuan cin, cout, ...). Cac ddi twong ndy duogc khai b4o thudc 16p ifstream hay
ofstream tiry thudc vao viéc ta mudn sir dung file dé doc hay ghi.
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Nhu véy, dé sir dung mot file dit liéu dau tién ching ta can tao d6i twong va gin cho file
nay. Dé tao ddi tuong co thé st dung cac ham tao c6 sin trong hai 16p ifstream va
ofstream. Ddi tuong s& dugc gin véi tén file cu thé trén dia ngay trong qua trinh tao ddi
tuong (tao ddi trong v6i tham sb 13 tén file) hodc cling c6 thé duoc gin voi tén file sau
nay bang cau 1énh m¢ file. Sau khi di gan mot ddi twong véi file trén dia thi ta c6 thé sir
dung dbi twong nay nhu cin, cout. Piéu nay c6 nghia 13 trong cac cau 1énh in ra man
hinh chi can thay tir khoa cout bai tén dbi tuwong, khi d6 moi dit liéu can in trong cau
1énh s€ duoc ghi 1én file ma dbi tuong dai dién. Cling tuong tu néu thay cin bdi tén dbi
tuong thi dir liu s€ dugc doc vao tu file thay cho tir ban phim. bé tao d6i tuong dung
cho viéc ghi ta khai bao chung véi 16p ofstream con dé dung cho viée doc ta khai bao
chung véi 16p ifstream.

7.2 CAC THAO TAC CO BAN
7.2.1 Tao di twong gin véi tap tin

MGdi 16p ifstream va ofstream cung cip 4 phuong thirc dé tao tap tin. O gido trinh nay
chi gidi thi€u 2 phuong thic (2 cach) thuong dugce st dung.

< Cach1: <Lép> <Poi_twong>;
<P6i_twong> . open(Tén_tap tin, Ché_do);

Lép 1a mdt trong hai 16p ifstream va ofstream. boi tuong la tén do NLT ty dat. Ché 6
1a cach thuc lam vi¢ce voi tap tin dugc cho trong bang 7.1 sau:

Ché d¢ Cich thirc 1am viée

ios::binary | quan niém tap tin theo kiéu nhi phan, ngdm dinh 1a kiéu van ban

ios::in tap tin dé doc (ngam dinh vé6i ddi tuong trong ifstream)
050Ut tap tin dé ghi (ngdm dinh véi d6i tuong trong ofstream), néu tap tin da
h c6 trén dia thi noi dung ctia né s& bi ghi dé (bi x6a)
ios::app | bo sung vao cudi tap tin

jos::trunc | x6a ndi dung tap tin da co

ios::ate chuyén con tré dén cudi tap tin

ios::nocreate | khong lam gi néu tap tin chua c6

Bdng 7.1: Cdc ché dg lam viéc trén tdp tin

Cach nay cho phép tao trudc mot d6i tugng chua gan véi tap tin cu thé ndo. Sau d6 ding
tiép phuong thirc open dé ddng thoi mo tap tin va gin véi dbi tuong viratao.
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Vidu: ifstream fi; // tao d6i tuong co tén fi dé doc
ofstream fo; // tao @i tuong co tén fo dé ghi
fi.open(“Songuyen.txt”); // md tap tin Songuyen.txt va gan véi fi
fo.open(“Baitap.txt”); // mé tap tin Baitap.txt va gan voi fo

< Cach2: <Lép> <Poi_twong>(Tén_ tip_tin, Ché_dd)

Céch nay cho phép ddng thoi mé tap tin cu thé va gin tap tin v6i tén dbi twong trong
cung cau lénh.

Vi dy: ifstream fi(“Songuyen.txt”); //mé tap tin Songuyen.txt gin véi d6i tuong fi dé doc
ofstream fo(“Baitap.txt”); // md tap tin Baitap.txt gan vdi d6i twong fi dé ghi

Sau khi mo tap tin va gan v6i d6i tuong (fi, fo), moi thao tac trén d6i twong (fi, fo) cling
chinh 1a I[am viéc véi tap tin (Songuyen.txt, Baitap.txt).

Trong cac cau Iénh trén cac ché d6 & trang thai ngﬁm dinh. Ta c6 thé chi dinh cung lac
nhiéu ché do bang cach ghi chung lién tiép nhau véi toan tir hop bit |.

Vi dy: Dé md tap tin Baitap.txt nhu mot file nhi phan va ghi tiép theo vao cudi file ta
dung cau I¢nh: ofstream f(“Baitap.txt”, ios::binary | i0s::app);

7.2.2 Péng tap tin va giai phong ddi twong
bé dong tap tin dugc dai dién boi f, st dung phuong thirc close nhu sau:
<Pdi_twong> . close();

Sau khi dong tap tin (va giai phong mdi lién két gitra d6i twong véi tap tin) ta co thé sir
dung lai ddi tuong do dé gén va lam viéc véi tap tin khac béng phuong thirc open.

7.2.3 Kiém tra su ton tai ciia tip tin, kiém tra két thic tap tin

Viéc mé mot tap tin chua co dé doc sé& gay ra 16i va lam dung chuong trinh. Khi xay ra
16i mé tap tin, gid tri tra vé ciia phuong thirc good() 12 0. Vi thé ta c6 thé st dung phuong
thirc nay dé kiém tra mot tap tin da c6 trén dia hay chua.

Vidu:
ifstream f ("Baitap.txt");
if (!f.good())
{
cout << "File Baitap.txt chua ton tai";
getch();

exit (1),
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Khi doc hodc ghi, con trd tap tin s€ chuyén dan vé cudi tap tin. Khi con tro & cudi tap
tin, phuong thirc eof() s€ tra vé gia tri khac khong. Do d6 c6 thé sir dung phuong thirc
nay dé kiém tra da két thuc tap tin hay chua.

Vidu:
int dodai = 0O;
while (!'f.eof())
{

f.get(ch));
dodai++;
}
cout << "Do dai tap tin = " << dodai;

7.2.4 Poc va ghi ddng thoi trén tap tin
D,é doc va ghi dong thoi, tap tin phai dugc ga‘m, v6i d6i tugng cua IGP fstream la 16p thura
ké cua 2 16p ifstream va ofstream. Khi d6 ché do phai dugc bao gdm chi dinh i0s::in |
jos::out.
Vi du: fstream f(“Data.dat”, i0s::in | 10s::0ut);
hoac: fstream f;

f.open(“Data.dat”, i0s::in | 10s::0ut);
7.2.5 Di chuyén con tro tap tin
Céc phuong thirc sau cho phép 1am viéc trén ddi tuong ciia dong xuat (ofstream).
<Pdi_twong> . seekp(n): Di chuyén con tro dén byte thir n (cac byte duoc tinh tir 0)

<P6i_twong> . seekp(n, vi tri xuat phat): Di chuyén di n byte (c6 thé 1a s6 4m hodc
duong) tir vi tri xuat phat. Vi tri xuat phat c6 thé 1a:

e ios::beg: tir ddu tap tin

e jos:end: tir cudi tap tin

e jos::cur: tur vi tri hién tai cua con tro.
<P6i_twong> . tellp( ): Cho biét vi tri hién tai ctia con tro.

Dé lam viéc v6i dong nhép tén cac phuong thic trén duge thay thé twong ing boi cac
tén: seekg va tellg. Po6i voi cac dong nhap 1an xuat co6 thé sir dung duoc ca 6 phuong
thure trén.

Vidu:
fstream f ("Baitap.txt");
f.seekg (0, ios::end);

cout << "Do dai tap tin = " << f.tellg();
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7.3 TAP TIN VAN BAN
7.3.1 Khai niém

Trong tap tin vin ban mdi byte dugc xem 1a mot ky tu. Tuy nhién néu 2 byte 10 (LF),
13 (CR) di lién nhau thi chi duoc xem 1a mot ky tir va n6 chinh 1a ky tu xudng dong.
Nhu vay tap tin vin ban 1a mot tap hop cac dong ky tu v6i ky tu xudng dong c6 ma 12
10. Ky tu ¢6 mi 26 dugc xem 1a ky tu két thic tap tin.

7.3.2 Cac vi du minh hoa
7.321Vidul

Viét chuong trinh nhap vao N s nguyén tir ban phim va ghi vao file Songuyen.txt, cac
s6 duoc ghi cach nhau 1 déu cach. Sau d6 in ndi dung file nay 1én man hinh.

#include <iostream>
#include <fstream>
using namespace std;
main ()
{ fstream £f;
int n, x;
cout << "Ban muon nhap bao nhieu so nguyen: ";
cin >> n;
f.open("Songuyen.txt",ios::inlios::out|ios::trunc);
for (int 1 = 1; i <= n - 1; 1i++)
{
cin >> x;
f << x << ' 'y
}
cin >> x;
f << x;
cout << "Noi dung cua file Songuyen.txt la:" << endl;
f.seekg(0);
while (!f.eof ())
{ f >> N;
cout << N << endl;
}

f.close();
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7.3.2.2 Vidu 2

Viét chuong trinh nhap danh sach n nhan vién gdm cac thong tin mai s, ho tén, nim
sinh va tién lwong. Luu vao file c6 tén dugce nhap tir ban phim, trong d6 dong dau tién
trong file ghi s6 lugng nhan vién, cic dong tiép theo ghi thong tin cta cac nhan vién
gé)m mi sd v6i do rong 1a 8, ho tén véi do rong 1a 41, ndm sinh voi do rong 1a 6 va tién

luong vo1 do rong 8. Sau d6 doc va in ndi dung file ra man hinh.

#include <fstream>

#include <iomanip>

using namespace std;

struct Nhanvien

{

char ms[7], ht[40];

int ns;
long tl;
} nv[80];
main ()
{ int n,i;
do
cout<<"Nhap so luong nhan vien : ";
cin>>n;
}while (n <=0 || n > 80);

for

{

//Nhap thong tin cho cac nhan vien

(1=0; i<n; 1i++)

cout<<"Nhap nhan vien thu "<<i+1l<<" : "<<endl;
cin.ignore (1) ;

cout<<"Nhap ma so:"; cin.getline(nv[i].ms,7);
cout<<"Nhap ho ten:"; cin.getline(nv[i].ht,40);
cout<<"Nhap nam sinh:"; cin>>nv[i].ns;

cout<<"Nhap tien luong:"; cin>>nv[i].tl;

//Nhap ten file can luu

char fname[20];

cout<<"Nhap ten file can ghi: ";

cin.ignore (1) ;
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cin.getline (fname, 20);
fstream £;
f.open(fname, ios::out | ios::trunc);
//Luu so luong va thong tin cac nhan vien vao file
f<<n;
for (i=0; i<n; i++)
{
f<<endl<<setw (8)<<nv[i] .ms<<setw (41l)<<nv[i].ht;
f<<setw (6)<<nv[i] .ns<<setw(8)<<nv[i].tl;
}
f.close();
//Doc file va in thong tin len man hinh
char tam[80];
cout<<"Noi dung cua file "<<fname<<" la: "<<endl;
f.open (fname, ios::in);
f>>n;
cout<<"So luong nhan vien la: "<<n<<endl;
while(!f.eof())
{
f.getline(tam, 80);
cout<<tam<<endl;
}
f.close();
}
7.4 TAP TIN NHI PHAN
7.4.1 Khai niém

Thong tin luu trong tap tin nhi phan duoc xem nhu day byte binh thuong. Ma két thuc
tap tin dugc chon 1a -1, dugc dinh nghia 1a EOF trong stdio.h. Cac thao tac trén tap tin
nhi phan thudng 1a doc va ghi tig byte, khong quan tdm dén y nghia ctia byte.

Mbt s6 thao tac nhap/xuat s& ¢6 hiéu qua khac nhau khi ta ma tap tin dudi cac dang khac nhau.

Vi du: Gia str ch = 10, khi do f << ch s€ ghi 2 byte 10 va 13 1én tép tin van ban f, trong
khi d6 1énh nay chi ghi 1 byte 10 I&n tap tin nhi phan. Nguoc lai, néu f 12 tap tin vin ban
thi f.get(ch) s& tra vé chi 1 byte 10 khi doc dugc 2 byte 10, 13 lién tiép nhau.
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Mot tap tin luén ngém dinh duoi dang van ban, do vay dé chi dinh tap tin 1a nhi phan ta
can str dung cd ios::binary.

7.4.2 Poc va ghi ky tu

get(c): doc ky tu tir tap tin

put(c): ghi ky tu ra tap tin

7.4.3 Poc va ghi chudi ky tur

read(char *buf, int n): doc n ky ty tir buf vao dong nhép
write(char *buf, int n): ghi n ky tu trong buf ra dong xuét
gcount(): cho biét s ky tu ma read doc duoc

7.4.4 Cac vi du minh hoa

7441 Vidul

Viét chuong trinh cho phép ngudi dung nhap vao tén file. Néu file chua ton tai thi bao
16i va két thuc, nguoc lai thi in ra d6 dai cua file nay.

#include <iostream>
#include <fstream>
#include <conio.h>
using namespace std;
main ()
{ char fname[20], ch;
long dodai = 0;
cout << "Nhap ten file can mo: ";
cin.getline (fname, 20);
ifstream f (fname, ios::binary);
if (!'f.good())
{
cout << "File " << fname << " chua ton tail!";
getch();
exit (1) ;
}
while (!f.eof())

{
f.get(ch);
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dodai++;

}

f.close();

cout << "Do dail cua file " << fname << " la: ";

cout << dodai << endl;
}
<> Tuy nhién chuong trinh trén c6 thé duoc viét don gian hon bang cach st dung ham
seekg() va tellg() nhu sau:
#include <iostream>
#include <fstream>
#include <conio.h>
using namespace std;
main ()
{ char fname[20], ch;
long dodai = 0;
cout<<"Nhap ten file can mo: ";
cin.getline (fname, 20);
ifstream f (fname, ios::binary);

if ('f.good())
{

cout << "File "<<fname<<" chua ton tai";

getch();
exit (1),
}
f.seekg (0, ios::end);

cout << "Do dail cua file "<<fname<< " la: ";

cout << (int)f.tellg()+1l << endl;

f.close();

}

7.4.4.2 Vidu 2

Viét chuong trinh moé phong viée thyc hién sao chép file. Yéu cau can phai sao chép va
ghi tirng byte mét.
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#include <iostream>

#include <fstream>

#include <conio.h>

using namespace std;

main ()

{ char fnguon[20], fdich[20], ch;
cout<<"Nhap ten file nguon: ";
cin.getline (fnguon, 20);
ifstream fi(fnguon, ios::in | ios::binary);

if (!fi.good())
{

cout << "File "<<fnguon<<" chua ton tai";

getch(); exit(1l);
}
cout<<"Nhap ten file dich: ";
cin.getline (fdich, 20);
ifstream ft(fdich,ios::in | ios::binary);
if (ft.good())
{
cout << "File "<<fdich<<" da ton tai";
getch(); exit(1l);
}
ft.close();
ofstream fo(fdich,ios::out | ios::binary);
while (!fi.eof())
{
fi.get (ch);
fo.put (ch);
}

fi.close(); fo.close();

}

<> Tuy nhién chuong trinh trén c6 thé duoc viét lai bang cach str dung ham read(),

write() va gcount() nhu sau:
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#include <iostream>

#include <fstream>

#include <conio.h>

using namespace std;

main ()

{ char fnguon([20], fdich[20], ch;

cout<<"Nhap ten file nguon: ";

cin.getline (fnguon, 20);

ifstream fi(fnguon, ios::in | ios::binary);

if (!'fi.good())

{
cout << "File "<<fnguon<<"
getch(); exit (1)

}

cout<<"Nhap ten file dich: ";

cin.getline (fdich, 20);

ifstream ft(fdich,ios::in | ios::binary);

if (ft.good())

{
cout << "File "<<fdich<<"
getch(); exit (1)

}

ft.close();

ofstream fo(fdich,ios::out | ios::binary);

char buf[2000]; int n = 2000;
while (n)
{
fi.read(buf, 2000);
n = fi.gcount();
fo.write (buf, n);

}

fi.close(); fo.close();

chua ton tai';

da ton tai";
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BAI TAP CHUONG 7

1. Viét chwong trinh in n6i dung ctia mot file vin ban va cho biét file d6 ¢é bao nhiéu dong.

2. Viét chuong trinh doc in tirng ki tu cua file vin ban ra man hinh, mdi man hinh
in 20 dong.

3. Viét chuong trinh tim tir dai nhét trong mot file vin ban.

4. Viét chuong trinh ghép moét file vin ban thir hai vao file van ban thir nhat, trong d6
tat ca chir cai cia file van ban thi nhat phai d6i thanh chirin hoa.

5. Viét chuong trinh in noi dung file ra man hinh va cho biét tong sb chit cai, tong s6
chir s6 da xuat hién trong file.

6. Viét chuwong trinh nhap 10 sb thuc tir ban phim vao file INPUT.DAT. Sau d6 doc céc
s6 thyec tir file trén va in tong binh phuong ciia ching ra man hinh.

7. Viét chuwong trinh nhap 10 s6 nguyén tir ban phim vao file van ban tén INPUT.DAT.
Sau d6 doc cac s6 nguyén tir file trén va ghi nhitng s6 chan vao file EVEN.DAT con céc
50 1& vao file ODD.DAT.

8. Thong tin vé mdt nhan vién trong co quan bao gom: ho tén, chirc vu, sb dién thoai, dia chi
nha riéng. Viét chuong trinh nhap tir ban phim thong tin cia N nhan vién va ghi vao file
INPUT.DAT. Sau d6 tim va in ra thdng tin nhan vién theo s6 dién thoai dwoc nhap tir ban phim.
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[3] James P. Cohoon and Jack W.Davidson, C++ Program Design — An Introduction
to Programming and Object-Oriented Design, 2" edition, WCB McGraw-Hill, 1999.
[4] Robert Sedgewick, Cdm nang Thudt Todn Vol.1, Nha xuét ban Khoa hoc K§ thuat.

[5] Robert Sedgewick, Cdam nang Thudt Todn Vol.2, Nha xuét ban Khoa hoc K¥ thuét.
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CAC PHU LUC

PHU LUC 1: Bang mi ASCII véi 128 ky tw diu tién

Hex 0 1 2 3 4 5 6 7
0 NUL DLE SP 0 @ P ) p
0 16 32 48 64 80 96 112
1 SOH DC1 ! 1 A Q a q
1 17 33 49 65 81 97 113
) STX DC2 “ 2 B R b r
2 18 34 50 66 82 98 114
3 v DC3 # 3 C S c S
3 19 35 51 67 83 99 115
4 . DC4 $ 4 D T d t
4 20 36 52 68 84 100 116
5 * NAK % 5 E U e u
5 21 37 53 69 85 101 117
6 A SYN & 6 F Vv f v
6 22 38 54 70 86 102 118
7 BEL ETB ¢ 7 G w g w
7 23 39 55 71 87 103 119
3 BS CAN ( 8 H X h X
8 24 40 56 72 88 104 120
9 HT EM ) 9 | Y | y
9 25 41 57 73 89 105 121
A LF SUB * : J Z j z
10 26 42 58 74 90 106 122
B VT ESC + : K [ k {
11 27 43 59 75 91 107 123
c FF FS : < L \ I |
12 28 44 60 76 92 108 124
D CR GS - = M ] m }
13 29 45 61 77 93 109 125
E SO RS . > N N n ~
14 30 46 62 78 94 110 126
F SI usS / ? 0] _ 0 DEL
15 31 47 63 79 95 111 127
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PHU LUC 2: Bang mi ASCII véi ky tu s6 128 - s6 255

Hex 8 9 A B C D E F
0 C E 4 = L 1L o —
128 144 160 192 208 224 240
1 i @ i 1 - B +
129 145 161 193 209 225 241
2 é E o) T T T >
130 146 162 194 210 226 242
3 a B 4 | F L n <
131 147 163 179 195 211 227 243
A 8 6 d 1 - L % [
132 148 164 180 196 212 228 244
- s o | a | 4 | ¥ r ] o []
133 149 165 181 197 213 229 245
- s o | | T [ F || [ =
134 150 166 182 198 214 230 246
, c [ & | ° |2 | FE | ¥ = |-
135 151 167 183 199 215 231 247
g é ¥ ¢ 9 L + @ °
136 152 168 184 200 216 232 248
9 e 0 — J|| F d ) .
137 153 169 185 201 217 233 249
A & U - | i r Q :
138 154 170 186 202 218 234 250
B i ¢ i 1 T | S V
139 155 171 187 203 219 235 251
c i £ i i L = - n
140 156 172 188 204 220 236 252
141 157 173 189 205 221 237 253
£ A B « d Jllf I € [ |
142 158 174 190 206 222 238 254
= A f » 1 L u n
143 159 175 191 207 223 239 255
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PHU LUC 3: Céc nguyén tic chung khi sira 16i

Khi bién dich chwong trinh thong thuong ta nhan dugc 2 thong bao 1a error (16i) va
warning (canh bao). Nguyén tic chung 1a khi gip 16i thi nguoi 1ap trinh bét budc phai
sira lai cho dung, con khi gip canh bao thi c¢6 thé bé qua. Tuy nhién mét s canh béo
néu khéng dugc stra s& 1am cho chuong trinh chay khong dung.

Khi giip thong bAo 15i thi ta nén tién hanh theo cac budc sau dé stra 16i:
1. Nhip dup chudt vao thong bao 16i dé nhay dén vi tri c6 16i trong chuong trinh.
2. Poc dong chira con tré dé sira 16i.
3. Néu ngay dong chira con tré khéng phét hién 16i thi doc dong ngay trén hoic ngay
duéi dé tim 15i va sira.
4. Néu van khong phat hién 15i thi phai do 13i tir dau chuong trinh dén dong chua
con tro (vi c6 thé 1a do 15i xuat hién ¢ cac dong phia trén nita).

<> Luwu y: Cac 15i ma ta c6 thé phat hién va sira theo cac bude trén dugc goi 1a 16i cu
phap (syntax error). Tuy nhién trong lap trinh con mot loai 16i ma trinh bién dich khong
phét hién dugc do 13 16i ngit nghia hay 16i giai thuat (chuong trinh van thuc thi nhung
két qua sai). D& xir 1y 161 nay thi ngudi 1ap trinh phai xem xét lai toan bo giai thuat dé
tim ra noi phét sinh 15i (1am cho chuong trinh tra vé két qua sai) va stra lai cho diing.

Mot s6 tir tiéng Anh thuong xuét hién trong bao 16i:

declaration: khai bao expected: mong doi, cho doi
undeclared: khong/chwa khai bao unexpected: khong mong doi
unable: khéng thé Missing: thiéu

undefined: khong xac dinh/dinh nghia convert: chuyén doi

incorrectly: khéng chinh xac identifier: tén, dinh danh
duplicate: trung division by zero: chia cho khéng
object: doi twong illegal: khong hop lé

Statement: cdu lénh incorrect: khong dung
parameter/argument: tham sé, doi sé too many/too much: qud nhiéu
terminated: cham dirt too large: qua lon

syntax: cu phap mismatch/error: 16i

constant: hang sé call: loi goi, lénh goi
expression: biéu thirc ambiguity/ambiguous: khdng phdn biét
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MUC LUC

----- (8 <> D)-----
CHUONG 1: TONG QUAN VE NGON NGU CH+ wovvvveeeeeeeeeeeeesene, 1
1.1 KHAINIEM VE LAP TRINH. ....ov ittt 1
1.1.1 Gid1 thi€U CRUNG ...ocvviiviiiiie ettt sne b s 1
1.1.2 PIinh nZhTa ...ceieiiiee s 1
1.1.3 Giai thuat (AIGOrTtNM) ....eoiiiiieic s 1
1.1.4 P3c tinh cia @141 thUt.........ccoiiiii e 2
1.5 CAC TUU Vet ettt ettt n e 2
1.1.6 Cac cong cu thé hidn iai thUAL .......c..ccovevceereieecee s 2
1.2 CAC THANH PHAN CO BAN TRONG NGON NGU CH+ ..ccoovvveviieiennn, 3
1.2.1 Bang Ky tr cla C oo 4
1.2.2 T KNOA. ...ttt en et 4
(R =1 1) TR 4
1.2.4 Chu thich trong chuong triNh ..o 4
1.2.5 Cau trac mot chuong trinh trong CH+.......cevceieeeeeseeeeeeeeeses s 5
1.3 CAC BUOC BE TAO VA THUC HIEN MOT CHUGONG TRINH................... 6
1.3.1 Qui trinh viét va thuc hién chuong trinh ..o, 6
1.3.2 Soan thao t&p chuwong trinh NEUON..........c.evrveeeeeeeeeeseeseeieeieeesseesee oo 7
1.3.3 Dich chuong triNN........ccoiiiec s 7
1.3.4 Thuc thi churong NN ... 8
1.4 NHAP/XUAT TRONG CHF oottt ettt eaeet et et enenen e 8
1.4.1 Nhap dit 1iéu ttr BAN PRIM oot 8
1.4.2 Xuat dit T 12 MAN NINN ..ottt ettt 9
1.4.3 Dinh dang thong tin cAn in ra MAN NTNN ..o 11
144 MOt SO TUU Vet en s 12
1.5 CAC KIEU DU LIEU CO BAN ...oooieeeeeeeeeeeeeeeeee et se e 13
1.5.1 Khai niém V& KIEU i LHEU ...veveveeeee oottt ettt s e 13
1.5.2 KGU TUAN 1Y .ottt 15
1.5.3 KHGU KY 11 1.ttt en s 15
1.5.4 KI8U SO NGUYBN ....ovoeveseeveveeeeeees ettt s s sse st s et 15
1.5.5 KIGU SO thUC.....cvureveeeeeeieee et tes st s sttt ene st an et n s s 15
1.8 HANG SO ..ottt an et an s 16
1.6.1 Pinh nghTa ....ocviiiiiiie s 16
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1.6.2 Mot 5O hang thONG dUNE .......cvecveeereereeeeseieeieeeeeeeeee et 16

TR T VTN o = (o 17
(A0 =3 123 OO 18
1.7.1 PINh NZITA ..o s 18
1.7.2 KNI DAO ...ttt 18
1.7.3 PRAmM Vi CUA DIEN. vttt ettt ee et en e ee e e e 19
1.7.4 GAN @I4 11 CNO BIEN ...ttt 19
1.7.5 MOt 86 diem Iut ¥ V& PRED GAN ...t 19
1.8 PHEP TOAN, BIEU THUC VA CAU LENH ....c.coovieeeeeeeeeeeeeeseeeeereneaenes 20
I IO o < oI 0= o S US 20
1.8.2 CAC PP QAN .o 22
1.8.3 BIGU thUIC. ...ttt n et en s enaens 23
1.8.4 CAU 1801 VA KNOT IE0N 1...cvveeeeeeeeeeeeeeeee ettt ettt 25
1.9 MOT SO HAM THONG DUNG ...vieeeeeeeeeeeeeeeeee et ee e en s 25
1.9.1 NNOM haM tOAN NOC......iiiciiii ittt 25
1.9.2 NhOm ham Ki€m tra KY f.....c.veieeeeeeceeeeeeeeeee e s en e 25
1.9.3 Nhom ham chuyén a1 dif TEU .......cv.vvveeeeeeeeceeeeeeeeeee s 26
BAI TAP CHUONG L ..ottt 27
CHUONG 2: CAC CAU TRUCPIEU KHIEN ........ccooceviieiiereeeeene, 28
2.1 CAU TRUC RE NHANH. ..ottt e et 28
2.1 1 CAUTIUC T oottt ettt 28
2.1.2 CAULIUC SWILCR ..ottt 31
2.1.3 Lenh nhay gOT0 ...ocviiiiiiiiii 34
2.2 CAUTRUC LAP.......oiiieeeeeeeeeeeee ettt 35
2.2.1 CAUTIUC FOT 1.ttt ettt ettt ettt et et et et et et et et et et et et et e e ee e e e e 35
2.2.2 CAUTIUC WHIIB ...t s et 38
2.2.3 CAULIUC dO . WHITE. ...ttt 40
2.2.4 LO1 12 CUA VONG TAP cv.vvovvrereereeeeeeeeeeeeeseseeseesestesssssessssss s sessenssssssesseesen s 43
BAI TAP CHUONG 2....oeeeeeeeeeeeeeeeeetee ettt en e enen s, 46
CHUONG 3: DU LIEU KIEU MANG .......coviviieieieeees e, 48
3.1 DINH NGHIA VA UNG DUNG ....cooiieeteeeeeeeeeeeeeeeeeeeee e e eaenenen 48
3. L1 DInh NEITA ..o 48
312 UNG QUNZ .ottt 48
3.2 MANG MOT CHIEU ..ottt et ee et 49
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3.2.1 DINhNEITA ..o s 48

3.2.2 KNAIDAO ..o e 48
R I B O ot o ¥ e 114 49
3.2.4 CAc VI du MINN NO@......oiiiiiii i et 50
3.3 MANG HAI CHIEU .....cooiviiieiieisiieissie s 56
TR TR 07 1 1 T | SR PR 56
3.3.2 DINh NGITA ... ———— 56
3.3.3 KNAIDAO ..o e 57
3.3.4 CACN ST AUNG ..ottt enes 57
3.3.5 CAc VI du MINN N0@......ccoiiiiiiiiiie e 58
BAI TAP CHUONG 3 ...oovoeeeeeeeeeeeeeeeee et e et eeenen e s e es s e ananans 63
CHUONG 4: DU LIEU KIEU CHUOL..........c.cooooiiiieieeeseeeeeeee e 65
A1 DINH NGHIA ..ottt e ettt et ettt et st e et en et enen s 65
A.2 KHATBAO ...ttt ettt 65
4.3 CACH SU DUNG ......oviiiiiiiisiise s 66
4.4 PHUONG THUC NHAP CHUOL ..ot seeeee e, 66
4.5 MOT SO HAM XU LY CHUOL......ooieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s, 67
O o P T I (o3 0V (T ) IO 67
4.5.2 HAM SEINCPY(S, T, M) cvirieiiiiieiie ettt 67
4.5.3 HAM SIICAL(S, 1) veveeeerierieeieieiie ettt 68
4.5.4 HAM StINCAL(S, T, N) teiviiiieieiieiecie e 68
4.5.5 HAM SICMP(S, 1) eoveieirieiieieie oottt sttt 69
4.5.6 Ham StINCMP(S, T, N).vriieeieciece et sraens 69
4.5.7 HAaM SEICMPI(S, 1) cvreiveiie ettt ens 69
Rl Lo 1G0T o] () OSSR 69
4.5.9 HAM SIIIWI(S) .vee ettt et tre e et e e s b e e e enreas 70
4.5.10 HAM SIIIEN(S) .veeiiiie i e 70
4.6 CAC VI DU MINH HOA ..ottt et es e eeeen e, 70
B8 1 VT AU Lottt ettt e sttt ettt et et ee e 70
B.B.2 VI AU 2.ttt nes 71
SRR Y AT 1 I OO 72
RO AT | O 73
BAI TAP CHUONG 4 ....oooovvieieisieieieses s 75
CHUONG 5: CON TRO VA HAM ....cco.oooviiiiiiiiseeeee s 76
5.1 CON TRO ...ttt 76
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S.1.1 PInh nEhTa ...cooiiiiiii 76

ST A N gV - Lo F 76
5.1.3 CACH ST UNE ..evveieieciie et ettt e nneanne s 76
5.1.4 CAC PREP TOAN ...t 77
5.1.5 Cap phat dong, toan tir cAp phat va thu hdi VONG nhG ......oeeeeveeeeeeeeeeeeeen, 80
516 VIduminh ROa .....cvviiiiiii e 81
5.1.7 Con trd VA CHUSE KY t c..vvvvveiieeeceeeee ettt 83
B2 HAM ..ottt sttt sttt n et 84
5.2.1 DInNh NEITA ..ocuviiiiiii e 84
I A O (o« - 1o s 1 1SRRI 84
IR I N g T - Lo F 84
5.2.4 CAUIUC CHUNG ......oveviiieeeieeeeeeeeee ettt sttt 85
IR O e 1 1 OO 87
5.2.6 HAm vOi d6i $6 MAC GINN..v.voivieiieeececseeeeeeee e 88
5.2.7 Khai bdo ham trang tén (QUA tai hAmM) .........cccciveiieiiice e 88
5.2.8 CAC CACH tTUYEN AOT SO..vuvvuvvereerireiceeeseeesese ettt es s s 89
kT 2 S 111 RO 91
5.3.1 Khai DEM A& QU ..vvveveeeeeeeeeeeeeeee sttt 91
5.3.2 Cac dic diém clia hAm d8 QUi .....ovvveveeeeeeeeeceeeeeeee e, 93
5.3.3 Lop cac bai toan giai duwoc bang d& QUi ........ceceveeveeevierieeeeeesseeressesesseseneeen, 93
5.3.4 Cau tric chung ciia ham d& QUI ........ov.eveveeeceereeeeeeces e, 93
5.3.5 CAc Vi du MINN NO@......c.uiiiiiiiiicec e 93
BAI TAP CHUONG 5 ...ttt een e 97
CHUONG 6: DU LIEU KIEU CAU TRUC ..o, 99
8.1 DINH NGHIA ...ttt ettt e ettt n et et en e 99
8.2 KHAIBAO ...ttt sttt 99
8.3 CACH SU DUNG ..ottt ettt ettt ettt ee sttt e e e enenen 100
6.3.1 DSi VO DIEN thUONZ. ...ttt nes s 101
6.3.2 DOT VO DIEN CON O ...t 101
6.3.3 D1 VO DIEN MANG .....voeeeeeceeeeeeee et 101
6.3.4 D61 VO CAU UC IONG NNAU ...t 102
6.4 CAC THAO TAC COBAN ......ccoiiiieeeeeseee sttt 103
6.4.1 NDAP, XUAL A LIBU «.vocveevereeseseeceeeeeeee et 103
B.4.2 GAN I HBU ...voevceceeeeeeee ettt e sttt n et 103
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6.5 CAC VI DU MINH HOA ....ooioeeeoeeeeeeeeeeeeeeeeeeee ettt ee et et se s en e, 105

B.5.1 VI AU L oooreoeoceeeeeeseeeee ettt sttt tennes 105
B.5.2 VI QU 2ottt 107
B.5.3 VI U Bttt 109
BAI TAP CHUONG B ....oooovveiieessieeesiesesseseses s esessensases s ssssnessensssnens 113
CHUONG 7: DU LIEU KIEU TAP TIN ..cooooiiiieeeeeeeeeeeeeeeee e 115
7.1 GIOT THIEU. ..ottt ettt ettt et et et et et et et et et et en e ee e e e e eeeenns 115
7.2 CAC THAO TAC COBAN ......coviieveeeeeeeeeetes e sssies st 116
7.2.1 Tao d6i twong gan VOI tAP TN c.veveeveeeerceceeeeeeesese st 116
7.2.2 Dong tap tin va gidi phong dOi tUONG........c.evevveveeieeieeeeiees s seses s 117
7.2.3 Kiém tra sy tOn tai ctia tap tin, kiém tra két thic tAp tin ......cocovvveveeseceseans 117
7.2.4 Doc va ghi dOng thai trén tAP tiN........cc.vveeveeeeeeresesee e 118
7.2.5 Di chuyén con tro tAP TN .....coeveeveerererceeeeeeeesesesss et sesesssssessseses s enssnesnens 118
7.3 TAP TIN VAN BAN ....oooiiitititeeeeeeeeeeeeeeeeeeeeeteeetet e et et et et et s et s esenes s s s e eeeens 119
7.3.1 KNAT MBI ..ot 119
7.3.2 CAC VI AU MINN NO@.....cciiiiiciiii e eabee e 119
7.4 TAP TIN NHI PHAN ..ottt et ee e e s, 121
740 KNAT DHEIM ... 121
7.4.2 DOC VA ZNTKY T 1ottt 122
7.4.3 DOC VA ghi ChUBT KY 11 ..ecveisceceeeeeeceee e 122
7.4.4 CAC VI AU MINN NOG......cvecvieeieieeeeeeee st 122
BAT TAP CHUONG 7 ..ottt ee et eeetes e s s ee s ananans 126
TAT LIEU THAM KHAO ..ot eses s 126
(07X 4 ¢ L 01D 51 0] OO 127
PHU LUC 1: Bang ma ASCII v6i 128 ky tur dau tiéN .......ovveeeceerereeeeeeceeenen, 127
PHU LUC 2: Bang ma ASCII vGi k¥ tr 80 128 =56 255 ...eveveevceeeseesrssensenieeeseenn, 128
PHU LUC 3: Cac nguyén tac chung Khi St 18i.........cccveverreerrreeircereesseseeseeseeeeeenens, 129
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Lo’i néi dau
“C++ duoc danh gia 1a ngon ngit manh vi tinh mém déo, gan giii v4i ngdn ngit may.
Ngoai ra, voi kha ning 1ap trinh theo mau ( template ), C++ da khién ngdn ngit 1ap
trinh tro thanh khai quat, khong cu thé va chi tiét nhu nhiéu ngdn ngit khac. Strc manh
ctia C++ dén tir STL, viét tit ciia Standard Template Library - mot thu vién template
cho C++ véi nhirng cdu triic dit lidu cling nhu giai thuat dugc xay dung tong quat ma
van tan dung duoc hiéu ning va tdc do cua C. Vi khai niém template, nhitng ngudi
lap trinh di dé ra khai niém 1ap trinh khai Ivoc (generic programming), C++ duoc
cung cip kém v6i bo thu vién chuin STL.

B9 thu vién nay thuc hién toan bd cac cong viée vao ra dir li€u (iostream), quan ly
mang (vector), thuc hién hau hét cac tinh ning cta cic ciu tric dit liéu co ban (stack,
queue, map, set...). Ngoai ra, STL con bao gdm céc thuit toan co ban: tim min, max,
tinh tong, sap xép (voi nhiéu thuat toan khic nhau), thay thé cic phan ti, tim kiém
(tim kiém thuong va tim kiém nhj phan), tron. Toan b cac tinh nang néu trén déu
duogc cung cap dudi dang template nén viée 1ap trinh ludn thé hién tinh khai quat hoa
cao. Nho vay, STL 1am cho ngon ngit C++ tré nén trong sang hon nhiéu.”

Trich “Téng quan vé thw vién chuin STL”
STL kha 1a rong nén tai liéu nay minh chi viét dé dinh hudng vé cach sir dung STL co
ban dé cac ban mg dung trong viéc giai cac bai toan tin hoc doi hoi dén céu trac dir
liéu va giai thuat.
Minh chi yéu st dung cac vi du, cling nhu ngudn tai liéu tir trang web
www.cplusplus.com , cac ban c¢6 thé tham khéo chi tiét & d6 nira.
Dé c6 thé hiéu duoc nhirng gi minh trinh bay trong nay, cic ban can c6 nhirng kién
thirc vé cac ciu trac dit liéu, cling nhu mét s6 thuat toan nhu sép xép, tim kiém...

Viéc sir dung thanh thao STL s& 1a rat quan trong néu cic ban ¢ y dinh tham gia cac
ki thi nhu Olympic Tin Hoc, hay ACM. “STL s& n6i dai kha nang lap trinh ctia cac
ban” (trich 151 thdy Lé Minh Hoang).

Moi y kién déng gbp xin giri vé dia chi: manhdjeu@gmail.com

STL for newbies — Biéu Xuan Manh — D10CN6 PTIT


http://www.cplusplus.com/
mailto:manhdjeu@gmail.com

Muc luc

I, ITERATOR (BIEN LAP): ...t en e en e aeae e aneas 3
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Thu vién mAu chudn STL trong C++ chia lam 4 thanh phan la:
e Containers Library : chira cic ciu trac dit liéu miu (template)
= Sequence containers

e Vector
e Deque
o List
= Containers adpators
e Stack
e Queue

e Priority queue
= Associative containers

o Set

e Multiset
e Map

e Multimap
e Bitset

e Algorithms Library: mot s6 thuat toan dé thao tac trén dir liéu

e Iterator Library: gidng nhu con tro, ding dé truy cap dén cac phan tir dit lidu
cua container.

e Numeric library:

DPé st dung STL, ban can khai bao tir khoa “using namespace std;” sau cac khai bao
thu vién (cac “#include”, hay “#define”,...)

Vi du:

#include <iostream>

#include <stack> //khai bdo st dung container stack

#define n 100

using namespace std; //khai bdo st dung STL

main () {

}
Viéc st dung cac ham trong STL tuong tu nhu viée s dung cdc ham nhu trong class.
Céc ban doc qua mot vai vi du la cé thé théy duoc quy luat.

ITERATOR (BIEN LAP):

Trong C++, mét bién 1ap 1a mot dbi tuong bat ki, tro t&i mot sd phﬁn tr trong 1 pham
vi cia cac phan tir (nhu mang hodc container), c6 kha ning dé lap cac phan tir trong
pham vi bang cach sir dung mot tap cac toan tir (operators) (nhu so sanh, ting (++),
) , 7 ‘

Dang rd rang nhat cua iterator 1a mdt con tro: Mot con tro cd the tro tdi cac phan tu
trong mang, va c6 thé lap thong qua st dung toan tir tang (++). Tuy nhién, ciing c6
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cac dang khac cua iterator. Vi du: modi loai container (chang han nhu vector) c6 mot
loai iterator duogc thict ké dé 1dp cac phan tir cia né mot cach hi¢u qua.
- Iterator co cac toan tur nhu:

b ‘6'=9
Iy .

e Sosanh: “== > gitra 2 iterator.

e Gan: “=” gifra 2 iterator.
13

e (CoOng tru: “+7,”-“ voi hang so va "++7,"—.
e Laygid tri: “*”.

II. CONTAINERS (THU VIEN LUU TRU)

Mot container 13 mot dbi tuong cu thé luu trit mot tap cac dbi tuong khac (céac phﬁn tur
ctia nd). N6 duge thyc hién nhu cac 16p mau ( class templates).

Container quan 1y khong gian Iuu trit cho cac phan tir cia né va cung cap cac ham
thanh vién (member function) dé truy cap tdi chung, hoic truc tiép hodc thong qua
cac bién ldp (iterator — gidng nhu con tro).

Container xdy dung cic cau tric thudng sir dung trong lap trinh nhu: mang dong -
dynamic arrays (vector), hang dgi — queues (queue), hang doi uu ti€én — heaps (priority
queue), danh sach kién két — linked list (list), cAy — trees (set), mang anh xa -
associative arrays (map),...

Nhiéu container chira mot sé ham thanh vién gidng nhau. Quyét dinh sir dung loai

container nao cho nhu cu cu thé noi chung khong chi phu thudc vao cac ham duoc
cung cap ma con phai dya vao hiéu qua ctia cic ham thanh vién cta né (d6 phirc tap
(tir gio minh s& viét tat [a DPT) cta cac ham). Diéu nay dic biét dung véi container
diy (sequence containers), ma trong d6 co su khac nhau vé do phirc tap dbi véi cac
thao tac chén/x6a phan tir hay truy cap vao phan tir.

1. Iterator:

Tat ca céac container ¢ 2 loai: Sequence container va Associative container déu ho trg cac
iterator nhu sau (vi du véi vector, nhirng loai khac c6 chirc nang cling vay).

/*khail bao iterator “it”*/

vector <int> :: iterator it;

/* trd dén vi tri phdn tu diu tién cha vector */

it=vector.begin() ;

/*trd dén vi tri két thtc (khéng phai phdn t@t cubi cluing nhé) cia vector) */
it=vector.end();

/* khai bdo iterator ngugc “rit” */

vector <int> :: reverse iterator rit; rit = vector.rbegin();

/* trd dén vi tri két thtc clia vector theo chiéu nguoc (khédng phai phdn tu
dau tién nhé*/

rit = vector.rend();

Tét ca cac ham iterator ndy déu c6 do phirc tap O(1).

STL for newbies — Diéu Xudn Manh — D10CN6 PTIT



2. Vector (Mang dong):

Khai bao vector:

#include <vector>
/* Vector 1 chiéu */

/* tao vector rdéng kiéu dir liéu int */
vector <int> first;

//tao vector vé&i 4 phdn tu 1a 100
vector <int> second (4,100);

// lay tu dau dén cubi vector second
vector <int> third (second.begin(),second.end())

//copy tu vector third
vector <int> four (third)

/*Vector 2 chidu*/

/* Tao vector 2 chiéu réng */
vector < vector <int> > v;

/* khal bdo vector 5x10 */
vector < vector <int> > v (5, 10) ;

/* khai bdo 5 vector 1 chiéu réng */
vector < vector <int> > v (5) ;

//khai bdo vector 5*10 véi céc phédn tu khdi tao gid tri la 1
vector < vector <int> > v (5, vector <int> (10,1) )

Céc ban chi y 2 dau “ngodc” khong dugc viét lién nhau.
Vi du nhu sau la sai:

/*Khai bdo vector 2 chiéu SAI*/
vector <vector <int>> v;

Cac ham thanh vién:

Capacity:
- size : tra vé sb luong phdn tt cia vector. PPT O(1).
- empty : tra vé true(l) néu vector rdng, nguoc lai 1a false(0). DPT
o(l).
Truy cip téi phén tir:
- operator [] : tra vé gid tri phédn twu thu []. PPT O(1).

- at : tuong ty nhu trén. DPT O(1l).

- front: trd vé gid tri phédn tu ddu tién. DPT O(1).

- back: tra vé gid tri phdn tu cubdi cung. DPPT O(1).
Chinh siwra:
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- push back : thém vao & cubi vector. DPT O(1).
- pop_back : loai bdé phan tu & cubi vector. BPT O(1).

- insert (iterator,x): chén “x” vao trudc vi tri “iterator” ( x cé thé
13 phdn tt hay iterator cta 1 doan phdn tw.). DPPT O(n).

- erase : xba phdn tr & vi tri iterator. PPT O(n).

- swap : ddi 2 vector cho nhau (vi du: first.swap (second);). PPT O(1).

- clear: xb6a vector. DPT O(n).

Nhén xét:
- Sur dung vector sé t6t khi:
o Truy cap dén phan tir riéng 1é thong qua vi tri cia nd O(1)
o Chén hay x6a & vi tri cudi cung O(1).
- Vector lam viéc gidng nhu mot “méang dong”.

Vidu 1: Vidu nay chi yéu dé 1am quen st dung cac ham chir khong c6 dé bai cu thé.

#include <iostream>

#include <vector>

using namespace std;

vector <int> v; //Khai bdo vector

vector <int>::iterator it; //Khai bédo iterator

vector <int>::reverse iterator rit; //Khai bdo iterator nguoc

int 1i;
main () {
for (i=1;i<=5;i++) v.push back(i); // v={1,2,3,4,5}
cout << v.front () << endl; // In ra 1
cout << v.back() << endl; // In ra 5
cout << v.size() << endl; // In ra 5
v.push back(9); // v={1,2,3,4,5,9}
cout << v.size() << endl; // In ra 6
v.clear (); /] v={}
cout << v.empty () << endl; // In ra 1 (vector rdng)

for (i=1;i<=5;i++) v.push back(i); // v={1,2,3,4,5}

v.pop back(); // v={1,2,3,4}

cout << v.size() << endl; // In ra 4

v.erase (v.begin () +1); // Xbéa ptu tht 1 v={1,3,4}
v.erase (v.begin(),v.begin()+2); // v={4}

v.insert (v.begin(),100); // v={100,4}

v.insert (v.end(),5); // v={100,4,5}

/*Duyét theo chi sb phan tu*/
for (i=0;i<v.size();i++) cout << v[i] << "™ "™; // 100 4 5
cout << endl;

/*Cht y: Khéng nén viét
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for (i=0;i<=v.size()-1;i++)
Vi néu vector v réng thi sé& dan dén sai khi duyét !!!

*/

/*Duyét theo iterator*/
for (it=v.begin();it!=v.end();it++)
cout << *it << " " ;
//In ra gid tri ma iterator dang trd tdi "100 4 5"
cout << endl;

/*Duyét iterator nguoc*/

for (rit=v.rbegin();rit!=v.rend();rit++)
cout << *rit << "™ "; // 5 4 100

cout << endl;

system ("pause") ;

Vidu 2: Cho db thi v hudng G c6 n dinh (cac dinh dénh s6 tir 1 dén n) va m canh va khong
c6 khuyén (duong di tir 1 dinh tédi chinh dinh do).
Cai dit d6 thi bang danh sach ké va in ra cac canh k& d6i voi mdi canh caa do thi.
Dir liéu vao:
- Dong dau chira n va m cach nhau boi dau cach
- M dong sau, mdi dong chira u va v cho biét co dudng di tir u téi v. Khong ¢ cip dinh
u,v nao chi cung 1 dudng di.

Dt liéu ra:
- M dong: Dong thir i chira cac dinh ké canh i theo thir ty ting dan va cach nhau boi
dau cach.

G161 han: 1 <=n,m <= 10000

Vidu:
67 2356
12 136
13 125
15
23 13
26 12
35
61

Chuong trinh mau:

#include <iostream>
#include <vector>
using namespace std;
vector < vector <int> > a (10001);
//Khai bdo vector 2 chiéu v&i 10001 vector 1 chiéu rdng
int m,n,1i,3j,u,v;
main () {
/*Input data*/
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cin >> n >> m;
for (i=1;i<=m;i++) {
cin >> u >> wv;
alu] .push back(v);
a[v].push back(u);
}
/*Sort canh ké&*/
for (i=1;i<=m;i++)
sort(al[i].begin(),al[i].end());
/*Print Result*/
for (i=1;i<=m;i++) {
for (j=0;j<ali].size();j++) cout << alil[]j] << " ";
cout << endl;
}

system ("pause") ;

3. Deque (Hang doi hai dau):

- Deque (thuong duoc phat 4m gidng nhu “deck™) 1a tir viét tat ciia double-ended
queue (hang doi hai dau).
- Deque ¢6 cac uu diém nhu:
o Céc phan tir ¢ thé truy cip thong cua chi sd vi tri cia n6. O(1)
o Chén hodc x6a phan tir & cudi hodc dau cua diy. O(1)
Khai bao: #include <deque>

Capacity:
- size : tra vé sb luong phdn tu cia deque. PPT O(1).
- empty : tra vé true(l) néu deque rdng, ngugc lai 1a false(0). PPT
o(l).
Truy cdp phan tir:
- operator [] : tra vé gid tri phdn twu thu []. PPT O(1).

- at : tuong ty nhu trén. DPT O(1l).

- front: trd vé gid tri phédn tu ddu tién. DPT O(1).

- back: tra vé gid tri phdn tu cubdi cung. DPPT O(1).
Chinh stra:

- push back : thém phdn tu vao & cubi deque. DPT O(1).

- push front : thém phédn tu vao dau deque. DPT O(1).

- pop_back : loai bdé phan tu & cubi deque. DPT O(1).

- pop_front : loai bd phdn tu & dau deque. DPT O(1).

- insert (iterator,x): chén “x” vao trudc vi tri “iterator” ( x cé thé
13 phdn tt hay iterator cta 1 doan phdn tw.). DPPT O(n).

- erase : xba phdn tr & vi tri iterator. PPT O(n).

- swap : dbéi 2 deque cho nhau (vi du: first.swap(second);). PPT O(n).

clear: xba vector. DPPT O(1).

4. List (Danh sach lién két):

- List duoc thyc hién nhu danh sach ndi kép (doubly-linked list). Mdi phdn tir trong
danh sach ndi kép co lién két dén mot phn tir trude d6 va mot phan tir sau no.
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Do do, list ¢6 cac wu diém nhu sau:

o Cheén va loai bé phin tir & bat ctr vi tri ndo trong container. O(1).
Diém yéu cua list 1a kha ning truy cip téi phan tir thong qua vi tri. O(n).
Khai bao: #include <list>

Cac ham thanh vién:

Capacity:

size : tra vé sb luong phidn tw& cua list. DPPT O(1).
empty : tra vé true(l) néu list réng, ngugc lai 1a false (0). DPT
o(l).

Truy cp phan ti:

front: trd vé gid tri phédn tu ddu tién. DPT O(1).
back: tra vé gid tri phan tt cubi cung. PPT O(1).

Chinh sira:

push back : thém phdn tu vao & cubi list. DPT O(1).
push front : thém phan tu vao dau list. DPT O(1).
pop back : loai bd phadn tu & cubi list. DPT O(1).
pop front : loai bo phédn tu & dau list. DPT O(1).

insert (iterator,x): chén “x” vao trudc vi tri “iterator” ( x cé thé
13 phan tt hay iterator cua 1 doan phdn tw.). PPT 13 sé phdn tu thém
vao.

erase : xba phdn tir & vi tri iterator. PPT 1a sb phdn tu bi xda di.
swap : ddi 2 list cho nhau (vi du: first.swap(second);). DPT O(1).

clear: xba list. DPPT O(n).

Operations:

splice : di chuyén phdn tt tu list nay sang list khac. PPT O(n).
remove (const) : loai bd t&t ca phdn tw trong list bdng const. DPT
O(n) .

remove if (function) : loai bd tédt cac phan tu trong list néu ham

function return true . DPT O(n).

unique : loai bd cac phdn t& bi trung lip hodc thdéa man ham nao db.
PPT O(n). Luu y: Cac phidn tlt trong list phai duoc sdp xép.

sort : sip xép cédc phdn tu clha list. O(NlogN)

reverse : dao nguoc lai cédc phdn t cta list. O(n).

5. Stack (Ngan xép):

- Stack 1a mét loai container adaptor, dugc thiét ké dé hoat dong theo kiéu LIFO (Last -

in first - out) (vao sau ra trudce), tirc 1a mot ki€u danh sach ma viéc bo sung va loai bd
mot phan tir dugc thyc hién & cudi danh sach. Vi tri cuoi cung cia stack goi la dinh
(top) cua ngan xép.

Khai bdo: #include <stack>
Cac ham thanh vién:

size : tra vé kich thuéc hién tai cua stack. BPPT O(1).
empty : true stack néu rdng, va nguoc lai. PPT O(1).
push : diy phdn tu vao stack. PPT O(1).

pop : loai boé phdn tit & dinh cia stack. PPT O(1).

top : truy cdp tdi phdn ttr & dinh stack. DPPT O(1).
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Chwong trinh demo:

#include <iostream>
#include <stack>
using namespace std;
stack <int> s;

int 1i;
main ()

{
for (i=1;i<=5;i++) s.push(i); // s={1,2,3,4,5}

s.push (100) ; // s={1,2,3,4,5,100}
cout << s.top() << endl; // In ra 100
s.pop(); // s={1,2,3,4,5}
cout << s.empty() << endl; // In ra 0

cout << s.size() << endl; // In ra 5

system("pause") ;

6. Queue (Hang doi):

Queue la moét loai container adaptor, dugc thiét ké dé hoat dong theo kiéu FIFO (First
- in first - out) (vao trudc ra trude), tic 1a mot kiéu danh sach ma viéc bd sung duoc
thuc hién & cudi danh sach va loai bo & dau danh séach.

Trong queue, c6 hai vi tri quan trong 1a vi tri dau danh sach (front), noi phan tir dugc
ldy ra, va vi tri cudi danh sach (back), noi phan tir cudi ciing duge thém vao.

Khai bao: #include <queue>
Cac ham thanh vién:

size : trd vé kich thudc hién tai cua queue. DPT O(1).
empty : true néu queue rdng, va nguoc lai. PPT O(1).
push : didy vao cubi queue. DPT O(1).

pop: loai bé phdn tu (& dau). PPT O(1).

front : tra vé phdn tu & diu. PPT O(1).

back: tra vé phdn tu & cubi. PPT 0(1)

Chwong trinh demo:

#include <iostream>

#include <queue>

using
queue
int i;
main ()

namespace std;
<int> qg;

{
for (i=1;1i<=5;i++) qg.push(i); // g={1,2,3,4,5}

g.push (100) ; // g={1,2,3,4,5,100}
cout << g.front () << endl; // In ra 1

g.pop(); // g={2,3,4,5,100}
cout << g.back() << endl; // In ra 100

cout << g.empty () << endl; // In ra O

cout << g.size() << endl; // In ra 5

system ("pause") ;
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7. Priority Queue (Hang do¢i wu tién):

- Priority queue 1a mot loai container adaptor, dugc thiét ké dac biet dé phﬁn tt & dau
ludén ludn 16n nhat (theo mot quy ude vé do wu tién ndo d6) so v6i cac phan tir khac.

- No giéng nhu mot heap, ma & day 1a heap max, tic 13 phin tir c6 d6 vu tién 16n nhét
c6 thé duogc lay ra va cac phan tir khac dugc chén vao bat ki.

- Phép toan so sdnh mac dinh khi str dung priority queue la phép todn less (Xem thém &
thu vién functional)

- Pé sir dung priority queue mot cach hiéu qua, cic ban nén hoc cach viét ham so sanh
dé sir dung cho linh hoat cho timg bai toan.

— Khai bao: #include <queue>

/*Dang 1 (st dung phép todn mdc dinh 1la less)*/
priority queue <int> pg;

/* Dang 2 (st dung phép toan khéc) */
priority queue <int,vector<int>,greater<int> > q; //phép todn greater

Phép toan khac ciing ¢6 thé do nguoi dung ty dinh nghia. Vi dy:
Céch khai bao ¢ dang 1 twong duong voi:

/* Dang su dung class so sanh tu dinh nghia */
struct cmp{
bool operator () (int a,int b) {return a<b;}

i

main () {

priority queue <int,vector<int>,cmp > g;

Cac ham thanh vién:
- size : trd vé kich thudc hién tai cua priority queue. DPT O(1)
- empty : true néu priority queue rdng, va nguoc lai. PPT O(1).
- push : ddy vao priority queue. DPPT O(logN) .
- pop: loai bd phdn t& & dinh priority queue. PPT O(logN).
- top : tra vé phdn tw & dinh priority queue. PPT O(1).

Chuong trinh Demo 1:

#include <iostream>
#include <queue>
#include <vector>
using namespace std;

main () {
priority queue <int> p; // p={}
p.push (1) ; // p=1{1}
p.push(5); // p={1,5}
cout << p.top() << endl; // In ra 5
p.pop(); // p={1}

cout << p.top() << endl; // In ra 1
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p.push(9); // p={1,9}
cout << p.top() << endl; // In ra 9
system ("pause") ;

Chuwong trinh Demo 2:

#include <iostream>
#include <queue>
#include <vector>
using namespace std;

main () {
priority queue < int , vector <int> , greater <int> > p; // p={}

p.push(1l); // p={1}
p.push(5); // p={1,5}
cout << p.top() << endl; // In ra 1
p.pop(); // p={5}
cout << p.top() << endl; // In ra 5
p.push(9); // p=15,9}

cout << p.top() << endl; // In ra 5
system ("pause") ;

Chuong trinh Demo 3:

#include <iostream>
#include <queue>
#include <vector>
using namespace std;

struct cmp{

bool operator () (int a,int b) {return a<b;}
bi
main () {
priority queue < int , vector <int> , cmp > p; // p={}
p.push(1l); // p={1}
p.push(5); // p={1,5}
cout << p.top() << endl; // In ra 1
p.pop () ; // p={5}
cout << p.top() << endl; // In ra 5
p.push(9); // p=15,9}

cout << p.top() << endl; // In ra 5
system("pause") ;

8. Set (Tap hop):

- Set a mot loai associative containers dé Iuwu trit cac phan tir khong bi trung lap
(unique elements), va cac phdn tir ndy chinh 1a cac khoa (keys).

- Khi duyét set theo iterator tir begin dén end, cac phén tir ca set s& ting dan theo phép

toan so sanh.

- Maic dinh cua set 1a st dung phép toan less, ban ciing c6 thé viét lai ham so sanh theo

y minh.
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- Set duoc thyc hién gibng nhu cay tim kiém nhi phan (Binary search tree).
Khai bao:

#include <set>
set <int> s;
set <int, greater<int> > s;

Hodc viét class so sanh theo y minh:

struct cmp{
bool operator () (int a,int b) {return a<b;}
i

set <int,cmp > myset ;

Capacity:
- size : tra vé kich thudc hién tai cta set. PPT 0O(1)
- empty : true néu set rdng, va ngugc lai. PPT O(1).
Modifiers:
- insert : Chén phén tw& vdo set. DPPT O(logN).
- erase : cb6 2 kiéu xda: xda theo iterator, hodc la xda theo khda. DPT
O (logN) .

- clear : xba tit ca set. PPT O(n).
- swap : dbéi 2 set cho nhau. PPT O(n).

Operations:

- find : tra vé itarator trd d&é&n phdn t@ cdn tim kiém. Néu khéng tim

thdy itarator trd vé “end” cua set. PPT O(logN).

- lower bound : tra vé iterator dén vi tri phdn tu bé nhit ma khéng bé
hon (1é6n hon hodc badng) khéa (di nhién 13 theo phép so sanh), néu
khéng tim thdy trd vé vi tri “end” cua set. DPT O(logN).
upper bound: tra vé iterator dén vi tri phan tu bé nhit ma 1én hon
khoéa, néu khéng tim thédy trd vé vi tri “end” cua set.. DPT O(logN).

- count : trd vé sb 1ldn xudt hién cua khoda trong container. Nhung trong
set, cac phdn t& chi xuidt hién mdét 14n, nén ham nay cé y nghia la sé
return 1 néu khéa cé trong container, va 0 néu khdng cé. PPT O (logN) .

Chuwong trinh Demo 1:

#include <iostream>
#include <set>

using namespace std;

main () {
set <int> s;

set <int> ::iterator it;

s.insert (9) ; // s={9}
s.insert (5); // s={5,9}
cout << *s.begin() << endl; //In ra 5
s.insert (1) ; // s={1,5,9}

cout << *s.begin() << endl; // In ra 1

it=s.find(5);
if (it==s.end()) cout << "Khong co trong container" << endl;
else cout << "Co trong container" << endl;

s.erase (it); // s={1,9}
s.erase (1) ; // s={9}
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s.insert (3); // s={3,9}
s.insert (4) ; // s={3,4,9}

it=s.lower bound(4);
if (it==s.end()) cout << "Khong co phan tu nao trong set khong be hon 4" << endl;
else cout << "Phan tu be nhat khong be hon 4 la " << *it << endl; // In ra 4

it=s.lower bound(10);
if (it==s.end()) cout << "Khong co phan tu nao trong set khong be hon 10" << endl;
else cout << "Phan tu be nhat khong be hon 10 la " << *it << endl; // Khong co ptu nao

it=s.upper bound (4);
if (it==s.end()) cout << "Khong co phan tu nao trong set lon hon 4" << endl;
else cout << "Phan tu be nhat lon hon 4 la " << *it << endl; // In ra 9

/* Duyet set */

for (it=s.begin();it!=s.end () ;it++) {
cout << *it << " ",

}
// In ra 3 4 9

cout << endl;
system ("pause") ;

}

Luru y: Néu ban mudn sir dung ham lower_bound hay upper_bound dé tim phan tir 1on nhat
“bé hon hodc béng” hodc “bé hon” ban c6 thé thay ddi cach so sanh cua set dé tim kiém. Moi
ban xem chwong trinh sau dé r& hon:

#include <iostream>
#include <set>
#include <vector>

using namespace std;

main () {
set <int, greater <int> > s;
set <int, greater <int> > :: iterator it; // Phép todn so sanh la greater
s.insert (1) ; // s={1}
s.insert (2); // s={2,1}
s.insert (4); // s={4,2,1}
s.insert (9); // s={9,4,2,1}

/* Tim phdn ta 1lén nhdt bé hon hodc bidng 5 */
it=s.lower bound(5);

cout << *it << endl; // In ra 4

/* Tim phdn ta 1én nhédt bé hon 4 */
it=s.upper bound(4);

cout << *it << endl; // In ra 2

system("pause") ;

9. Mutiset (Tap hop):

- Multiset gidng nhu Set nhung cé thé chira cac khoa co gia tri gidng nhau.
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Khai béo : giéng nhu set.
Cac ham thanh vién:

Capacity:

size : tra vé kich thudc hién tai cua multiset. DPT O(1)
empty : true néu multiset rdng, va ngugc lai. DPT 0O(1).

Chinh sira:

insert : Chén phidn ti vao set. PPT O(logN).
erase
o xb6a theo iterator DPT O (logN)
o xba theo khoa: xda tit ca cac phdn tu bing khoéa trong multiset
DPT: O(logN) + sb phédn tu bi xdéa.
clear : xbéa t&t cad set. DPT O(n).
swap : d8i 2 set cho nhau. PPT O(n).

Operations:

find : tra vé itarator tré dén phidn ti cidn tim kiém. Néu khéng tim
thdy itarator trd vé “end” cua set. PPT O(logN). DU trong multiset cé
nhiéu phdn t@ bdng khéa thi né ciing chi iterator dén mdét phdn ti.
lower bound : tra vé iterator dén vi tri phdn tu bé nhdt ma khéng bé
hon (16n hon hodc badng) khdéa (di nhién 13 theo phép so sanh), néu
khéng tim thiy tra vé vi tri “end” cla set. PPT O(logN).

upper bound: tra vé iterator dén vi tri phan tu bé nhdt ma 1én hon
khoéa, néu khéng tim thédy trd vé vi tri “end” cua set.. DPT O(logN).
count : tra vé sb 1ldn xudt hién cua khoéa trong multiset. DPT O(logN)
+ s6 phidn tu tim duoc.

Chuong trinh Demo:

#include <iostream>
#include <set>
using namespace std;

main ()

{

multiset <int> s;

multiset <int> :: iterator it;

int 1i;

for (i=1;i<=5;i++) s.insert(i*10); // s={10,20,30,40,50}
s.insert (30); // s={10,20,30,30,40,50}
cout << s.count (30) << endl; // In ra 2

cout << s.count (20) << endl; // In ra 1

s.erase (30); // s={10,20,40,50}

/* Duyet set */

for (it=s.begin();it!=s.end();it++) {
cout << *it << " "

}

// In ra 10 20 40 50

cout << endl;

system("pause") ;

10. Map (Anh Xa):
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- Map la mot loai associative container. M&i phan tir ctia map 1a su két hop ctia khoa
(key value) va anh xa ciia né (mapped value). Ciing giéng nhu set, trong map khong
chira cac khoa mang gia tri gidng nhau.

- Trong map, cac khoa duoc sir dung dé xac dinh gia tri cac phan tir. Kiéu ciia khoa va
anh xa c6 thé khac nhau.

- Va ciing gidng nhu set, cac phdn tir trong map duoc sip xép theo mot trinh ty nao do
theo cach so sanh.

- Map dugc cai dit bang red-black tree (ciy do den) — mot loai cay tim kiém nhi phan
tu cAn bang. Mdi phan tir ciia map lai duoc cai dit theo kiéu pair (xem thém & thu
vién utility).

Khai bao:

#include <map>

map <kiéu dit 1iéu 1,kiéu du liéu 2>
// kiéu dix 1iéu 1 1a khoéa, kiéu dix 1iéu 2 1a gid tri cha khoéa.

Str dung class so sanh:
Dang 1:
struct cmp{
bool operator () (char a,char b) {return a<b;}

map <char,int, cmp> m;

- Truy cép dén gia trj cua cac phin tir trong map khi st dung iterator:
Vidu ta dang c6 mot iterator la it khai bdo cho map thi:

(*it) .first; // LAy giéd tri cua khoéa, kiéu dx liéu 1
(*it) .second; // Lay gi&d tri cua gid tri cua khoéa, kiédu dit 1iéu 2
(*it) // LAy gid tri cua phdn ti ma iterator dang tro dén, kiéu pair
it->first; // gibng nhu (*it).first
it->second; // gibng nhu (*it).second
Capacity:
- size : trd vé kich thudc hién tai cua map. DPT O(1)

- empty : true néu map rdng, va ngugc lai. PPT O(1).
Truy cip téi phan tir:

- operator [khéa]: Néu khdéa da& cé trong map, thi ham ndy sé& tra vé gia
tri ma khdéa anh xa dén. Nguoc lai, néu khdéa chua céd trong map, thi
khi goi [] ndé sé& thém vao map khdéa dé. PPT O (logN)

Chinh stra

- insert : Chén phdn t& vdo map. ChG y: phdn t& chén vao phai & kiéu
“pair”. DPT O(logN).

- erase

o xb6a theo iterator DPT O (logN)
o xb6a theo khdéa: xdéa khdéa trong map. DPT: O(logN).

- clear : xba tit ca set. PPT O(n).

- swap : dbéi 2 set cho nhau. PPT O(n).

Operations:
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- find

trd vé itarator tro dén phdn ti cdn tim kiém. Néu khéng tim

thdy iterator trd vé “end” cua map. PPT O(logN).

- lower bound

trada vé iterator dén vi tri phdn t@t bé nhit ma khdéng bé

hon (1é6n hon hodc badng) khéa (di nhién 13 theo phép so sanh), néu
khéng tim thiy tra vé vi tri “end” cl@ia map. PPT O (logN).

- upper bound: trd vé iterator dén vi tri phan tu bé nhidt ma 1l6n hon
khoéa, néu khéng tim thiy tra vé vi tri “end” cta map. PPT O(logN).

- count

Chwong trinh demo:

#include <iostream>
#include <map>
#include <vector>
using namespace std;
main () {

map <char,int> m;

map <char,int> iterator it;

mf['a']=1;
m.insert (make pair('b',2));
m.insert (pair<char, int>('c',3) );

cout << m['b'] << endl;
m['b']++;

it=m.find('c");

cout << it->first << endl;
cout << it->second << endl;

m['e']=100;
it=m.lower bound('d");
cout << it->first << endl;

cout << it->second << endl;

system("pause") ;

11. Multi Map (Anh xa):

tra vé sb 14n xudt hién cua khoéa trong multiset. DPT O(logN)

// m={{'a',1}}
/) m={{'a"'",1}; {'b",2}}
// m={{'a",1}; {'b",2};{'c',3}}

// In ra 2
// m={{'a',1};{'b",3};{'c',3}}

// it point to key 'c'

// In ra 'c'
// In ra 3

//m={{'a',1};{'b',3};{'c',3};{'e',100}}
// it point to 'e'

// In ra 'e'
// In ra 100

Giong nhu map nhung c6 thé chira cac phan tir c6 khoa giong nhau, do d6 né khac map & chd

khong c6 opearatorf].
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III. STL ALGORITHMS (THU VIEN THUAT TOAN):

1. Giéi thiéu tong quan:

Thuw vién algorithm nam trong thw vién chuan (Standard Template Libarary) clia C++, n6
duoc thiét ké dé thuc hién cac thuat toan co ban, cac thao tac thuong st dung (nhw Ia tim
kiém, sap xép, tron, chén, xda ...) trén mot khoang lién tiép cla day cac phan t&r c6 cung
kiéu dr liéu.
Mbt khoang |a mét day cac ddi twong co thé truy cap thdng qua cac bién Iap (iterator) hoac
céac con tré (pointer). Vi du nhw 1a mét mang hodc mét sé STL container.
Céac ham STL Algorithm chia thanh 7 loai co ban:

- Céc thao tac khéng thay dbi doan phan t&r (Non-modifying sequence operations)

- Céc thao tac thay dbi doan phan t&r (Modifying sequence operations)

- Sap xép (Sorting)

- Tim kiém nhi phan (Binary Search)

- Trén (Merge)

- Hang dgi wu tién (Heap)

- Min/max

Pé st dung thw vién algorithm ban can phai khai bao: #include <algorithm>

Sau day sé 1a phan trinh bay chi tiét cia méi loai.

2. Cac thao tac khong thay ddi doan phan tir:

2.1. for_each:

template <class InputIterator, class Function>
Function for each (InputIterator first, Inputlterator last, Function f);

Y nghia:
- Thwc hién ham ‘f cho méi phan t&r thudc nira doan [first last)

Tham sé:
- first, last: bién 1ap truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tl gitra first va last (khéng c6 phan ti cudi cung).
- f: ham duy nhét nhan phan t& trong doan lam tham sb. N6 ¢6 thé Ia con tré dén ham
hoac dbi twong ma I&p overloads toan ti (). Xem vi du dé hiéu rd hon.

Vi du:

// for each example
#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;

void myfunction (int 1) {
cout << " " << iy
}

struct myclass {
void operator () (int i) {cout << " " << i;}
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} myobject;

int main () {

}

vector<int> myvector;

myvector.push back(10);
myvector.push back(20);
myvector.push back (30);

cout << "myvector contains:";
for each (myvector.begin(), myvector.end(), myfunction);

// or:
cout << "\nmyvector contains:";
for each (myvector.begin(), myvector.end(), myobject);

cout << endl;

return 0;

Output:

myvector contains: 10 20 30
myvector contains: 10 20 30

2.2. find:

Dang:

template <class Inputlterator, class T>

InputIterator find ( InputlIterator first, Inputlterator last, const T& value );

Y nghia:

- Tim kiém phan t&r. Tra vé con trd dén phan t&r dau tién trong doan [first,last) ma so
sanh bang ‘value’, hoac tra vé fast’ néu khéng tim thay.

Tham sé:

- first, last: bién 1ap truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tlr gitra first va last (khéng c6 phan ti cudi cung).
- value: phan t& tim kiém

Vi du:

// find example
#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;

int main () {

int myints[] = { 10, 20, 30 ,40 };
imt * g

// pointer to array element:

p = find(myints,myints+4,30);

++p;

cout << "The element following 30 is " << *p << endl;

vector<int> myvector (myints,myints+4);
vector<int>::iterator it;

// iterator to vector element:

STL for newbies — Biéu Xuan Manh — D10CN6 PTIT



it = find (myvector.begin(), myvector.end(), 30);
++it;
cout << "The element following 30 is " << *it << endl;

return 0;

}

Output:

The element following 30 is 40
The element following 30 is 40

2.3. find_if:
Dang:
template <class Inputlterator, class Predicate>

InputIterator find if ( InputlIterator first, Inputlterator last, Predicate pred
)

Y nghia:
- Tim kiém phan t&r. Tra vé con trd dén phan t&r dau tién trong doan [first,last) ma khi
ap dung ‘pred’ tré vé true, hodc tra vé Jast’ néu khong tim thay.

Tham sé:
- first, last: bién 1ap truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t&r dau
tién first va tt ca cac phan t& gitra first va last (khéng c6 phan ti cudi cung).
- pred: gibng nhuw F trong ham ‘for_each’ & trén, nhwng thay vi thyc hién mét nhiém
vu nao do thi ‘pred’ phai tra vé gia tri ‘frue’ hoac false’ dé so sanh.

Vi du:

// find if example
#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;

bool IsOdd (int 1) {
return ((i1%2)==1);

}

int main () {
vector<int> myvector;
vector<int>::iterator it;

I

myvector.push back(
myvector.push back(
(
(

0)
5) g
0) ¢
5)

I

myvector.push back

1
2
4
myvector.push back (5

’

it = find if (myvector.begin(), myvector.end(), IsOdd);
cout << "The first odd value is " << *it << endl;

return 0;

}
Output:

The first odd value is 25
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2.4. count:
Dang:

template<class InputlIterator, class Type>
typename iterator traits<Inputlterator>::difference type count (
Inputlterator First,
InputIterator Last,
const Type& Val
)7
Y nghia:
- Tra vé sb phan t trong doan [first,last) ma bang ‘value’.

Tham sé:
- first, last: bién 13p truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tl gitra first va last (khéng c6 phan ti cudi cung).
- value: phan t&r so sanh dé dém sb Ian xuét hién

Vi du:

// count algorithm example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

int main () {
int mycount;

// counting elements in array:

int myints[] = {10,20,30,30,20,10,10,20}; // 8 elements
mycount = (int) count (myints, myints+8, 10);

cout << "10 appears " << mycount << " times.\n";

// counting elements in container:

vector<int> myvector (myints, myints+8);

mycount = (int) count (myvector.begin(), myvector.end(), 20);
cout << "20 appears " << mycount << " times.\n";

return 0;
}
Output:

10 appears 3 times.
20 ppears 3 times.

2.5. count _if:
Dang:

template<class InputlIterator, class Predicate>
typename iterator traits<Inputlterator>::difference typecount if (
Inputlterator First,
Inputlterator Last,
Predicate Pred

) ;

Y nghia:
- Tra vé sb phan tr trong doan [first,last) ma khi &p dung ‘pred’ tra vé ‘true’.

Tham sé:
- first, last: bién 13p truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t&r dau
tién first va tt ca cac phan tlr gitra first va last (khéng c6 phan ti cudi cung).
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- pred: gibng nhw F trong ham ‘for_each’ & trén, nhwng thay vi thyc hién mét nhiém
vu nao do thi ‘pred’ phai tra vé gia tri ‘true’ hoac false’ dé so sanh.

Vi du:

// count if example
#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;

bool IsOdd (int 1) { return ((i%2)==1); }

int main () {
int mycount;

vector<int> myvector;
for (int i=1; i<10; i++) myvector.push back(i); // myvector: 1 2 3 4 5 6
78 9

mycount = (int) count if (myvector.begin(), myvector.end(), Is0Odd);
cout << "myvector contains " << mycount << " odd values.\n";

return 0;

}
Output:

myvector contains 5 odd values.

3. Cac thao tac thay d6i doan phan tir:

3.1. Copy:
Dang:
template <class InputlIterator, class OutputIterator>

OutputIterator copy ( InputlIterator first, Inputlterator last, Outputlterator
result );

Y nghia:
- Sao chép doan phan ti [first,last) dén doan phan t& m&i bat dau twr result’

Tham sb:
- first, last: bién 1ap truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tlr gitra first va last (khéng c6 phan ti cudi cung).
- result: trd dén phan tir dau tién cha doan két qua.

Vi du:

// copy algorithm example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

int main () {
int myints[]={10,20,30,40,50,60,70};
vector<int> myvector;
vector<int>::iterator it;

myvector.resize (7); // allocate space for 7 elements
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copy ( myints, myints+7, myvector.begin() );

cout << "myvector contains:";
for (it=myvector.begin(); it!=myvector.end(); ++it)
cout << " " << *it;

cout << endl;

return 0;

}
Output:

myvector contains: 10 20 30 40 50 60 70

3.2. Swap:
Dang:

template <class T> void swap ( T& a, T& b );

Y nghia:
- Trao dbi gia tri cGa hai déi twong. Gan gia tri ciia a cho b, va b cho a.

Tham sé:
- a,b: 2 dbi twong co cung kiéu.

Vi du:

// swap algorithm example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

int main () {
int x=10, y=20; // x:10 y:20
swap (x,y) ; // x:20 y:10

return 0;

3.3. Replace:

Dang:
template < class ForwardIterator, class T >
void replace ( ForwardIterator first, ForwardIterator last,
; const T& old value, const T& new value );
Y nghia:

- Thay thé tat ca cac phan ti trong doan [first,last) c6 gia tri ‘old_value’ bang gia tri
ma&i ‘new_value’.

Tham sé:
- first, last: bién 1ap truy cap ngau nhién dén vi tri dau va cudi, bao gdbm phan t& dau
tién first va tt ca cac phan tl gitra first va last (khéng c6 phan ti cudi cung).
- old_value: gia tri can thay thé.
- new_value: gia tri thay thé vao.

Vi du:
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// replace algorithm example
#include <iostream>

#include <algorithm>
#include <vector>

using namespace std;

int main () {

int myints[] = { 10, 20, 30, 30, 20, 10, 10, 20 };

vector<int> myvector (myints, myints+8); // 10 20 30 30 20 10
10 20

replace (myvector.begin(), myvector.end(), 20, 99); // 10 99 30 30 99 10
10 99

cout << "myvector contains:";
for (vector<int>::iterator it=myvector.begin(); it!=myvector.end(); ++it)
cout << " " << *it;

cout << endl;

return 0;
}
Output:

myvector contains: 10 99 30 30 99 10 10 99

3.4. Remove:
Dang:
template < class ForwardIterator, class T >

ForwardIterator remove ( ForwardIterator first, ForwardIterator last,
const T& value );

Y nghia:
- Xba bd cac phan ti trong doan [first,last) ma co gia tri 1a ‘value’.

Tham s6é:
- first, last: bién 13p truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tlr gitra first va last (khéng c6 phan ti cudi cung).
- value: gia tri can thay thé.

Vi du:

// remove algorithm example
#include <iostream>
#include <algorithm>

using namespace std;

int main () {
int myints[] = {10,20,30,30,20,10,10,20}; // 10 20 30 30 20 10 10 20
// bounds of range:
int* pbegin = myints; /]
int* pend = myints+sizeof (myints) /sizeof (int); // *
pend = remove (pbegin, pend, 20); // 10 30 30 10 10 2 2 2
// A A

cout << "range contains:";
for (int* p=pbegin; p!=pend; ++p)
cout << " " <K< *p;
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cout << endl;

return 0;
}
Output:

range contains: 10 30 30 10 10

3.5. Unique:

Dang 1:
template <class ForwardIterator>
ForwardIterator unique ( ForwardIterator first, ForwardIterator last );
Dang 2:
template <class ForwardIterator, class BinaryPredicate>
ForwardIterator unique ( ForwardIterator first, ForwardIterator last,
BinaryPredicate pred );
Y nghia:

- Loai bd cac phan ti lién tiép co gia tri bdng nhau trong doan [first last).

- Sau khi ‘unique’, ham tra vé con trdé dén vi tri két thic ciia doan méi (khac véi phan
t& cubi cung), doan cii van gitr nguyén kich thwéc, mot sd phan tir sau vi tri két thac
c6 gia tri khdng xac dinh.

- Viéc so sanh gitra cac yéu td thwe hién bang cach ap dung toan ti so sanh ‘==’
(dang 1) hodc tham sb mau ‘comp’ (dang 2).

Tham sb:
- first, last: bién 1ap truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tl gitra first va last (khéng c6 phan ti cudi cung).
- comp: ham so sanh hai d6i twong (cé cung kiéu dir liéu véi doan phan ti), tré vé
‘true’ néu 2 tham sb bang nhau. (‘bdng nhau’ & day do nguoi st dung tw dinh nghia),
va false néu nguoc lai.

Vi du:

// unique algorithm example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

bool myfunction (int i, int j) {
return (i==j);

}

int main () {

int myints([] = {10,20,20,20,30,30,20,20,10}; // 10 20 20 20 30 30 20
20 10

vector<int> myvector (myints,myints+9);

vector<int>::iterator it;

// using default comparison:
it = unique (myvector.begin(), myvector.end()); // 10 20 30 20 10 2 2 ?

// »
myvector.resize( it - myvector.begin() ); // 10 20 30 20 10

// using predicate comparison:
unique (myvector.begin(), myvector.end (), myfunction); // (no changes)
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// print out content:

cout << "myvector contains:";

for (it=myvector.begin(); it!=myvector.end(); ++it)
cout << " " << *it;

cout << endl;

return 0;

}
Output:

myvector contains: 10 20 30 20 10

3.6. Reverse:
Dang:

template <class BidirectionalIlterator>
void reverse ( Bidirectionallterator first, BidirectionalIlterator last);

Y nghia:
- Dao nguoc thy tw cac phan tr trong doan ([first,last).

Tham sé:
- first, last: bién 13p truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t& dau
tién first va tt ca cac phan tlr gitra first va last (khéng c6 phan ti cudi cung).

Vi du:

// reverse algorithm example
#include <iostream>

#include <algorithm>
#include <vector>

using namespace std;

int main () {
vector<int> myvector;
vector<int>::iterator it;

// set some values:
for (int i=1; i<10; ++i) myvector.push back(i); // 1 2 3 456 7 8 9

reverse (myvector.begin () ,myvector.end()) ; // 987 654321

// print out content:

cout << "myvector contains:";

for (it=myvector.begin(); it!=myvector.end(); ++it)
cout << " " << *it;

cout << endl;

return 0;

}
Output:

myvector contains: 9 8 7 6 5 4 3 2 1
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Dang 1:
template <class RandomAccessIterator>

void sort ( RandomAccessIterator first, RandomAccessIterator last );
Dang 2:
template <class RandomAccessIterator, class Compare>

void sort ( RandomAccessIterator first, RandomAccesslIterator last,
Compare comp ) ;

Y nghia:
- Ham sort c6 tac dung sap xép cac phan tr trong ntra doan [first,last] theo thiy tw tang
dan.
- Céc phan t& dwoc so sanh bang cach st dung toan t&r ‘<’ trong phién ban dau tién,
va toan tlr ‘comp’ trong phién ban th 2.

Cac tham sé:
- first, last: bién 13p truy cap ngau nhién dén vi tri dau va cudi, bao gébm phan t&r dau
tién first va tt ca cac phan tl gitra first va last (khéng c6 phan ti cudi cung).
- comp: ham so sanh hai d6i twong (cé cung kiéu dir liéu véi doan phan ti), tré vé
true néu tham sé dau tién ‘bé hon’ tham sé thi hai (‘bé hon’ & day do nguoi stiv
dung tw dinh nghia), va false néu nguoc lai.

Vi du:

// sort algorithm example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

bool myfunction (int i,int j) { return (i<j); }
struct myclass {

bool operator() (int i,int j) { return (i<3j);}
} myobject;

int main () {

int myints([] = {32,71,12,45,26,80,53,33};

vector<int> myvector (myints, myints+8); // 32 71 12 45 26
80 53 33

vector<int>::iterator it;

// st dung toadn tu mdc dinh (operator <):
sort (myvector.begin (), myvector.begin ()+4); // (12 32 45 71)26
80 53 33

// st dung ham d& so sanh
sort (myvector.begin()+4, myvector.end(), myfunction); // 12 32 45 71 (26
33 53 80)

// st dung d6i tuong dé& so sanh
sort (myvector.begin(), myvector.end(), myobject); // (12 26 32 33 45
53 71 80)
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// In ra cé&c phan tu:

cout << "myvector contains:";

for (it=myvector.begin(); it!=myvector.end(); ++it)
cout << " " << *it;

cout << endl;

return 0;

Output:
myvector contains: 12 26 32 33 45 53 71 80

Do phirc tap:
Khoang N x logN, v&i N |a sé phan tlr sap xép.
Trong trwdng hop xau nhét 1a N? (rat kho xay ra).

5. Tim kiém nhi phian (Poan da sip xép):

5.1. lower_bound:
Dang 1:

template <class ForwardIterator, class T>
ForwardIterator lower bound ( ForwardIterator first, ForwardIterator last,
const T& value );

Dang 2:
template <class ForwardIterator, class T, class Compare>

ForwardIterator lower bound ( ForwardIterator first, ForwardIterator last,
const T& value, Compare comp );

Y nghia:
- Tra vé con tré dén phan tlr diu tién trong doan [first,last) (da sdp xép) ma khéng bé
hon ‘value’. Phép toan so sdnh mac dinh la toan t&r ‘<’ trong dang 1, hoac la ‘comp’
trong dang 2.

Tham sé:
- first, last: gibng nhw trong ham “sort”
- value: phan t& can tim kiém.
- comp: gibng nhw trong ham “sort”

Vi du: xem vi du & phan upper_bound.
b6 phtrc tap: Khoang log(last-first).

5.2. upper_bound:
Dang 1:

template <class ForwardIterator, class T>
ForwardIterator upper bound ( ForwardIterator first, ForwardIterator last,
const T& value );
Dang 2:
template <class ForwardIterator, class T, class Compare>
ForwardIterator upper bound ( ForwardIterator first, ForwardIterator last,
const T& value, Compare comp );

Y nghia:
- Tra vé con trd dén phan t& dau tién trong doan [first,last) (34 sap xép) ma Ién hon
‘value’. Phép toan so sanh mac dinh la toan t&r ‘<’ trong dang 1, hoac la ‘comp’ trong
dang 2.
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Tham sé:
- first, last: gibng nhw trong ham “sort”
- value: phan t& can tim kiém.
- comp: gibng nhw trong ham “sort”

Vi du:

// lower bound/upper bound example
#include <iostream>

#include <algorithm>

#include <vector>

using namespace std;

int main () {
int myints([] = {10,20,30,30,20,10,10,20};
vector<int> v (myints,myints+8) ; // 10 20 30 30 20 10 10 20

vector<int>::iterator low,up;

sort (v.begin(), v.end()); // 10 10 10 20 20 20 30 30
low=lower bound (v.begin(), v.end(), 20); // ~

up= upper bound (v.begin(), v.end(), 20); // »
cout << "lower bound at position " << int (low- v.begin()) << endl;
cout << "upper bound at position " << int(up - v.begin()) << endl;

return 0;

Output:

lower bound at position 3
upper bound at position 6

b6 phtrc tap: Khoang log(last-first).

5.3. Dbinary_search:
Dang 1:
template <class ForwardIterator, class T>

bool binaryisearch ( ForwardIterator first, ForwardIterator last,
const T& value );

Dang 2:
template <class ForwardIterator, class T, class Compare>

bool binary search ( ForwardIterator first, ForwardIterator last,
const T& value, Compare comp ) ;

Y nghia:
- Kiém tra xem gia tri value c6 ton tai trong doan da sap xép khang.
- Tra vé ‘true’ néu c6 mét phan ti trong niva doan [first,last) bang ‘value’, ngwoc lai tra
vé ‘false’. Phép toan so sanh ctia doan phan t&r mac dinh 1a toan tlr ‘<’ trong dang 1,
ho&c la ‘comp’ trong dang 2. Mét ‘value’ a dwoc coi la twong dwong (bang) ‘value’ b
khi: ((a<b) && !(b<a)) hoac (lcomp(a,b) && !comp(b,a)).

Tham sé:
- first, last: gibng nhw trong ham “sort”
- value: phan t& can tim kiém.
- comp: gibng nhw trong ham “sort”

Vi du:
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// binary search example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

bool myfunction (int i,int j) { return (i<j); }

int main () {

int myints([] = {1,2,3,4,5,4,3,2,1};

vector<int> v (myints,myints+9) ; // 1 2 3 45 43
21

// st dung toadn tu so sa&nh mdc dinh ‘<’:
sort (v.begin(), v.end());

cout << "looking for a 3... ";
if (binary search (v.begin(), v.end(), 3))
cout << "found!\n"; else cout << "not found.\n";

// st dung han myfunction d& so sanh:
sort (v.begin(), v.end(), myfunction);

cout << "looking for a 6... ";
if (binary search (v.begin(), v.end(), 6, myfunction))
cout << "found!\n"; else cout << "not found.\n";

return O;
}
Output:
looking for

3... found!
looking for 6..

a
a not found.

b6 phirc tap: Khoang log(last-first).

6. Tron (thuc hién trén doan cac phan tir di sip xép):

6.1. Merge:
Dang 1:

template <class InputlIteratorl, class Inputlterator2, class OutputlIterator>
OutputIterator merge ( InputIteratorl firstl, InputlIteratorl lastl,
InputlIterator2 first2, Inputlterator2 last2,
OutputIterator result );
Dang 2:
template <class Inputlteratorl, class Inputlterator2,
class OutputlIterator, class Compare>
OutputIterator merge ( InputIteratorl firstl, InputlIteratorl lastl,
InputIterator2 first2, Inputlterator2 last2,
Outputlterator result, Compare comp );
Y nghia:
- Két hop cac phan tir da duwoc sap xép trong doan [first1,last1) va [first2,last2) vao
doan ma&i bat dau bang ‘result’ véi cac phan tir da dwoc sap xép. Phép toan so sanh

clia doan phan t&r mac dinh 1a toan tlr ‘<’ trong dang 1, ho&c la ‘comp’ trong dang 2.

Tham sé:
- first1, last1, first2, last2: gibng nhu first va last cia ham ‘sort’
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- result: trd dén phan tir dau tién cta doan két qua. Chiéu dai ciia doan phan t& nay
bang tbng chiéu dai clia 2 doan can ‘merge’.
- comp: gibng nhw ham ‘sort’

Vi du:

// merge algorithm example
#include <iostream>
#include <algorithm>
#include <vector>

using namespace std;

int main () {
int first[] = {5,10,15,20,25};
int second[] = {50,40,30,20,10};
vector<int> v (10) ;
vector<int>::iterator it;

sort (first,first+5);
sort (second,second+5);
merge (first,first+5,second,second+5,v.begin())

cout << "The resulting vector contains:";
for (it=v.begin(); it!=v.end(); ++it)
cout << " " << *it;

cout << endl;
return 0;

}
Output:

The resulting vector contains: 5 10 10 15 20 20 25 30 40 50
Do phirc tap: tdng s6 phan t&r clia hai doan dem tron.

7. Hang dg¢i wu tién:

7.1. push_heap:

Dang 1:
template <class RandomAccessIterator>
void push heap ( RandomAccessIterator first, RandomAccessIterator last );
Dang 2:
template <class RandomAccessIterator, class Compare>
void push heap ( RandomAccessIterator first, RandomAccessIterator last,
: Compare comp );
Y nghia:

- D&y phan t& vao heap.

- Ban dau c6 mét heap la ntva doan [first,last-1), ham nay sé day phan ti (last-1) vao
vi tri twong (rng cla no.

- Doan phan tr 1a heap cé thé xay dwng bang cach goi ham “make_heap” (trinh bay &
dwai), sau khi tao ra, cac tinh chat clia heap sé dwoc gilr nguyén bang cach str dung
“push_heap” va “pop_heap” twong trng dé bd sung va loai bd phan tr.

- Can phai ndi thém rang la: tinh chat cla heap d6 la phan ti dau tién ludn cé dé wu
tién I&n nhat (theo phép so sanh), phan tir dwoc ‘pop’ ludn la phan tlr cd d6 wu tién
I&n nhat, méi khi ‘push’ vao, phan tlr s& dwoc day vao chd ma phu hop véi d6 wu
tién cGa nd (xem thém céu truc di liéu heap dé hiéu rd). Phép toan so sanh cla
doan phan tir m&c dinh 1a toan t&r ‘<’ trong dang 1, hoac la ‘comp’ trong dang 2.
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Tham sé:
- first, last: gibng nhw trong ham “sort”
- comp: gibng nhw trong ham “sort”

Vi du: (Xem & ham sort_heap)
Do phire tap: log (last — first).

7.2. pop_heap:
Dang 1:

template <class RandomAccessIterator>

void pop heap ( RandomAccessIterator first, RandomAccessIterator last );
Dang 2:
template <class RandomAccessIterator, class Compare>

void pop heap ( RandomAccessIterator first, RandomAccessIterator last,
Compare comp ) ;

Y nghia:
- Loai bd phan tir c6 dd wu tién I&n nhat ra khéi heap (chinh 1a phan t&r d4u tién cla
doan phan tir da 14 heap). Phép toan so sanh clia doan phan tir méac dinh la toan to
‘<’ trong dang 1, hoac la ‘comp’ trong dang 2.

Tham sé:
- first, last: gibng nhw trong ham “sort”
- comp: gibng nhw trong ham “sort”

Vi du: (Xem & ham sort_heap)
Do phirc tap: Khodng (2*log(last-first))

7.3. make heap:
Dang 1:

template <class RandomAccessIterator>
void make heap ( RandomAccessIterator first, RandomAccessIterator last );
Dang 2:
template <class RandomAccessIterator, class Compare>
void make heap ( RandomAccessIterator first, RandomAccessIterator last,
Compare comp ) ;

Y nghia:
- Tao heap tir doan phan t&r bang cach sap xép lai cac phan t& trong niva doan
[first,last) theo quy tdc dé chung tao thanh mét heap. Phép toan so sanh clia doan
phan t&r méc dinh 1a toan t&r ‘<’ trong dang 1, hoac la ‘comp’ trong dang 2.
- Bén trong, mot heap la mdt cay ma méi nut lién két dén cac phan ti c6 d6 wu tién
khong Ion hon no.

Tham sb:
- first, last: gibng nhw trong ham “sort”
- comp: gibng nhw trong ham “sort”

Vi du: (Xem & ham sort_heap)
b6 phtrc tap: Khoang (3*(last-first))

7.4. sort_heap:
Dang 1:

template <class RandomAccessIterator>
void sort heap ( RandomAccessIterator first, RandomAccessIterator last );

Dang 2:
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template <class RandomAccessIterator, class Compare>
void sort heap ( RandomAccessIterator first, RandomAccessIterator last,
Compare comp ) ;

Y nghia:
- Sap xép lai cac phan t&r ctia heap (khéng phai theo dd wu tién ma 1a theo thiy tw cac
phan t& - gibng nhu sap xép théng thwdng). Phép toan so sanh ctia doan phan tir
mac dinh la toan t&r ‘<’ trong dang 1, hoac la ‘comp’ trong dang 2.

Tham sb:
- first, last: gibng nhw trong ham “sort”
- comp: gibng nhw trong ham “sort”

Vi du:

// range heap example
#include <iostream>
#include <algorithm>
#include <vector>
using namespace std;

int main () {
int myints[] = {10,20,30,5,15};
vector<int> v (myints,myints+5) ;
vector<int>::iterator it;

make heap (v.begin(),v.end());
cout << M"initial max heap : " << v.front () << endl;

pop_heap (v.begin(),v.end()); v.pop back();
cout << "max heap after pop : " << v.front() << endl;

v.push back(99); push heap (v.begin(),v.end());

cout << "max heap after push: " << v.front() << endl;
sort heap (v.begin(),v.end());

cout << "final sorted range :";

for (unsigned i=0; i<v.size(); 1i++) cout << " " << v[i];

cout << endl;

return 0;
}
Output:
initial max heap : 30
max heap after pop : 20
max heap after push: 99
final sorted range : 5 10 15 20 99

Do phirc tap: Khodng NlogN (v&i N = last — first)

8. Min/ Max:

8.1. min:
Dang 1:
template <class T> const T& min ( const T& a, const T& b );
Dang 2:
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template <class T, class Compare>
const T& min ( const T& a, const T& b, Compare comp );

Y nghia:
- Tra vé phan tlr nhé hon trong hai phan t&r. Néu hai phan t&r bang nhau, tra vé phan
t&r a. Phép toan so sanh cta doan phan t&r méc dinh 13 toan tl ‘<’ trong dang 1, hodc
la ‘comp’ trong dang 2.

Tham sé:
- a,b: hai phan t& so sanh
- comp: gibng nhw trong ham “sort”

Vi du:

// min example
#include <iostream>
#include <algorithm>
using namespace std;

int main () {
cout << "min(1,2)==" << min(1,2) << endl;
cout << "min(2,1)==" << min(2,1) << endl;
cout << "min('a','z')==" << min('a','z') << endl;
cout << "min (3. 14 2.72)==" << min(3.14,2.72) << endl;
return 0;
}
Output:
min(l,2)==
min (2 )——1
min (' ‘)==a
min(3 14 2.72)==2.72
8.2. max:
Dang 1:
template <class T> const T& max ( const T& a, const T& b );
Dang 2:

template <class T, class Compare>
const T& max ( const T& a, const T& b, Compare comp ) ;

Y nghia:
- Tra vé phan tl I&n hon trong hai phan tir. Néu hai phan tir badng nhau, trd vé phan to
a. Phép toan so sanh clia doan phan t& méc dinh la toan t&r ‘<’ trong dang 1, hoéac 1a
‘comp’ trong dang 2.

Tham sé:
- a,b: hai phan t& so sanh
- comp: gibng nhw trong ham “sort”

Vi du:

// max example
#include <iostream>
#include <algorithm>
using namespace std;

int main () {
cout << "max (1l,2)==" << max(1l,2) << endl;
cout << "max (2,1)==" << max(2,1l) << endl;
cout << "max ('a','z')==" << max('a','z') << endl;
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cout << "max (3.14,2.73)==" << max(3.14,2.73) << endl;
return 0;

}

Output:

max (1,2)==

max (2,1)==2
max('a','z')==z
max(3.14,2.73)==3.14

8.3. next permutation:
Dang 1:

template <class BidirectionalIlterator>

bool next permutation (Bidirectionallterator first,
BidirectionalIterator last );

Dang 2:
template <class BidirectionallIterator, class Compare>

bool next permutation (BidirectionalIterator first,
BidirectionalIterator last, Compare comp) ;

Y nghia:
- Bién dbi doan phan t&r vé hoan vi ké tiép cta né theo thir tw tir dién. Phép toan so
sanh ctia doan phan t&r mac dinh 14 toan tlr ‘<’ trong dang 1, hodc la ‘comp’ trong
dang 2.
- Ham sé tra vé ‘true’ néu tim dwoc hoan vi tiép theo (tirc 14 chwa phai 1a hoan vij cao
nhét theo thir tw tir dién), nguoc lai la false’

Tham sé:
- first, last: gibng nhw trong ham “sort”.
- comp: gibng nhw trong ham “sort”.

Vi du:

// next permutation

#include <iostream>

#include <algorithm>
using namespace std;

int main () {
int myints[] = {1,2,3};

cout << "The 3! possible permutations with 3 elements:\n";

sort (myints,myints+3);

do {
cout << myints[0] << " " << myints[l] << " " << myints[2] << endl;
} while ( next permutation (myints,myints+3) );

return 0;

}
Output:

The 3! possible permutations with 3 elements:
123

w w NN
NP WE W
NP WN
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Do phirc tap: S6 cac phép so sanh, khoang (last-first).

8.4. prev_permutation:
Dang 1:

template <class BidirectionalIlterator>
bool prev permutation (Bidirectionallterator first,
BidirectionalIterator last );
Dang 2:
template <class BidirectionalIterator, class Compare>
bool prev permutation (Bidirectionallterator first,
BidirectionalIterator last, Compare comp) ;

Y nghia:
- Bién dbi doan phan t& vé hoan vi trwdc dé cla né theo thi tw tir dién. Phép toan so
sanh ctia doan phan t&r mac dinh 14 toan tlr ‘<’ trong dang 1, hodc la ‘comp’ trong
dang 2.
- Ham sé tra vé ‘true’ néu tim dwoc hodn vi trude do6 (tire 1a chwa phai 1a hoan vi thap
nhét theo thir tw tir dién), nguoc lai la false’

Tham sé:
- first, last: gibng nhw trong ham “sort”.
- comp: gibng nhw trong ham “sort”.

Vi du:

// prev permutation

#include <iostream>

#include <algorithm>
using namespace std;

int main () {
int myints[] = {1,2,3};

cout << "The 3! possible permutations with 3 elements:\n";

sort (myints,myints+3);
reverse (myints,myints+3);

do {
cout << myints[0] << " " << myints[l] << " " << myints[2] << endl;
} while ( prev_permutation (myints,myints+3) );

return 0;
}
Output:
The
3 2

possible permutations with 3 elements:

31
1
2
1
3
2
3

R R NDNW
N W W

Do phirc tap: S6 cac phép so sanh, khoang (last-first).
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9. Mt s6 bai tip ap dung:

Bai 1: Hoan vi ké tiép (Link http://www.spoj.pl/PTIT/problems/BCNEPER/ ):

Trong bai nay, ban hay viét chuong trinh nhan vao mét chudi (cé thé kha dai) cac ky tu
s6 va dua ra man hinh hoan vi ké ti€p cua cac ky tu s6 do (véi y nghia la hoan vi c6 gia
tri 16n han ti€p theo néu ta coi chudi dé la moét gia tri s6 nguyén).

Chu y: Céc ky tu sd trong day cé thé trung nhau.

Vi du:

123 -> 132

279134399742 -> 279134423799

Cling c6 trudng hdp sé khdng thé cé hoan vi k& ti€p. Vi du nhu khi dau vao la chudi
987.

Dir liéu vao

Dong dau tién ghi s6 nguyén t la s& bd test (1 < t < 1000). Mbi bd test c6 mét dong,
dau tién la s6 th tu bo test, mot dau cach, sau doé la chudi cac ky tu so, téi da 80 phan
tor.

Dir liéu ra

Vi moi bo test hay dua ra mot dong goém th(r ty bo test, mét dau cach, ti€p theo do la
hoan vi ké ti€p hodc chuoi "BIGGEST” n€u khong cd hoan vi ké tiép.

Example
Input:

1 123

2 279134399742
3 987

Output:

1 132

2 279134423799

3 BIGGEST

Hwéng dan:
- Bainay c6 thé st dung thuat toan sinh hoan vi ké tiép. Nhuwng cach don gidn nhét 13
ap dung ham next_permutation.
- Chuwong trinh mau:
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#tinclude <iostream>
#include <string>
using namespace std;
string nextPermutation(string s) {
if (next_permutation(s.begin(),s.end())) return s;
else return "BIGGEST";
}
main() {
long nTest,test;
string s;
cin>>nTest;
while (nTest) {
cin>>test>>s;
printf("%d ",test);
cout<<nextPermutation(s)<<endl;
nTest--;

}

Bai tap twong tw: http://www.spoj.pl/PTIT/problems/BCPERMU/

Liét ké hoan vi cla n phan tir cia mot tap gébm cac so tur 1->n.
Input
Dong duy nhat chlra s6 n (1<=n<=8)
Output
Cac hodn vi sdp x&p theo th( tu tir dién tdng dan.

Example

Input:
3

Output:
123
132
213
231
312
321

Bai 2:
Cho N (1<=N<=30000) sinh vién, méi sinh vién cé 3 thong tin la: ma sinh vién, diém hoc tap
va diém rén luyén.
Yéu ciu: S&p xép cac sinh vién theo thiy tw tdng dan cha diém hoc tap, néu 2 sinh vién cé
diém hoc tap bang nhau thi sap xép theo diém rén luyén tang dan.
Dir liéu:

- Dong 1:chvrasd N

- Dong 2..N+1: méi dong chira 3 sb nguyén lan lwot 1a ma sinh vién, diém hoc tap va

ren luyén.

Két qua: Danh sach sau khi d& sap xép theo yéu cau:
- N dong, mbi dong chiva 3 sb nguyén ma sinh vién, diém hoc tap, diém rén luyén.

STL for newbies — Biéu Xuan Manh — D10CN6 PTIT


http://www.spoj.pl/PTIT/problems/BCPERMU/

Lwu y: Céac sb trong input va output trén cuing 1 dong cach nhau béi dau cach.
Vi du:
Input:
3
110 9
2 87
388
Output:
2 87
388
110 9
Hwéng dan:
- V6&i N<=30000 ban can st dung thuat toan sép xép c6 dd phtrc tap c& khoang
NlogN, nén ta cé thé ap dung ham sort hoac cau tric heap trong thw vién algorithm.
Khi st dung can viét lai ham so sanh cho dlng véi cach sap xép cla bai nay.
- Chwong trinh mau:
o St dung ham sort:

#tinclude <iostream>
#include <algorithm>
#tdefine maxn 30000
using namespace std;
struct SV {
long maSV,DHT,DRL;
3
bool comp(SV a,SV b) {
return (a.DHT<b.DHT || (a.DHT == b.DHT && a.DRL < b.DRL));

}
main() {
SV a[maxn];
long n;
cin >> n;
for (long i=0;i<n;i++) {
cin >> a[i].maSV >> a[i].DHT >> a[i].DRL;
}
sort(a,a+n,comp);
for (long i=0;i<n;i++) {
cout << a[i].maSV << " " << a[i].DHT << " " << a[i].DRL << endl;
¥
¥

o Sl dung heap : Ham so sanh c6 thay déi mét chut, vi phan tir & vi tri pop cla
heap luén cé dd wu tién cao nhéat (ttrc la néu str dung phép toan thap hon, thi
pop ludn la phan ti I&n nhat, trong bai nay méi lan can 1y ra phan t& pop la
bé nhét, nén phép toan so sanh sé la I&n hon).

#tinclude <iostream>
#include <algorithm>
#tdefine maxn 30000
using namespace std;
struct SV {
long maSV,DHT,DRL;
3
bool comp(SV a,SV b) {
return (a.DHT>b.DHT || (a.DHT == b.DHT && a.DRL > b.DRL));

}

main() {
SV a[maxn];
long n;
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cin >> n;
for (long i=0;i<n;i++) {
cin >> a[i].maSV >> a[i].DHT >> a[i].DRL;
if (i>0@) push_heap(a,a+i,comp);
}
for (long i=0;i<n;i++) {
/*phan tl& thap nhat luén la phan tlr dau tién (a[e@]) */
cout << a[@].maSV << " " << a[@].DHT << " " << a[@].DRL << endl;
/*loai bd phan tl&r thap nhat*/
pop_heap(a,a+n-i,comp);

}

M6t sé bai ap dung:
- Bai 1: http://www.spoj.pl/PTIT/problems/BCSAPXEP/

Sap xép day tang dan.
Input

- Dong dau chira s6 n ( s6 phan tir cua day 1<=n<=1000)

- n dong sau, moi dong 1a 1 phan tur clia day (gid tri tuyét déi khéng qua 1000)
Output

MO&i phan tur cia ddy in trén 1 dong, theo thr tu tdng dan.

Example
Input:

=N W

Output:

- Bai 2: http://www.spoj.pl/PTIT/problems/BCTELEPH/

Cho mot danh sach cac s6 dién thoai, hay xac dinh danh sach nay c6 s6 dién thoai nao la
phan trudc cua s6 khac hay khéng? Néu khong thi danh sach nay dugc goi la nhat quan.
Gia sir mo6t danh sach co6 chira cac s6 dién thoai sau:

- S& khén cdp: 911

- SO cua Alice: 97625999

- SO cla Bob: 91125426

Trong trudng hop nay, ta khdng thé goi cho Bob vi téng dai sé& két ndi ban vdi dudng day

kha&n cdp ngay khi ban quay 3 s6 dau trong s6 cua Bob, vi vy danh sach nay Ia khdng
nhat quan.
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Dir liéu vao
Dong dau tién chra mot s6 nguyén 1 < t < 40 13 s6 lugng bd test. Mdi bo test s& bat dau
v@i sO lugng s6 dién thoai n dugc ghi trén mot dong, 1 < n < 10000. Sau dé la n dong,

modi dong ghi duy nhat 1 s6 dién thoai. Mot s& dién thoai 1a mot ddy khdng qud 10 chit
s0.

Dir liéu ra

Vi moi bd dif liéu vao, in ra “YES” néu danh sich nhat quan va “NO” trong trudng hgp
ngugc lai.

INPUT OUTPUT
2 NO

3 YES
911

97625999
91125426

5

113

12340

123440

12345

98346

- Bai 3: http://vn.spoj.pl/problems/QBHEAP/

Cho trudc mot danh sach rong. Ngudi ta xét hai thao tac trén danh sach dé:

Thao tac "+V" (68 day V la mot s tu nhién <= 1000000000): Néu danh sach dang co it
hon 15000 phén tlr thi thao tdc ndy bd sung thém phén tir V vao danh sach; Néu khéng,
thao tac nay khéng cé hiéu luc.

Thao tac "-": Néu danh sach dang khong rong thi thao tac nay loai bd tat cd cic phan tu
I6n nhat cia danh sach; Néu khong, thao tac nay khoéng cé hiéu luc
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Input

GOm nhiéu dong, mdi dong ghi mét thao tac. Thr tu cac thao tac trén cac dong dudc liét
ké theo dung thir tu sé thuc hién

Output

Dong 1: Ghi s6 lugng nhitng gia tri con lai trong danh sach.

Céc dong tiép theo: Liét ké nhitng gia tri d6 theo th(r tu gidm dan, mdi dong 1 s6

Example

Input:

+1
+3
+2
+3

+4
+4

+2
+9
+7
+8

Output:

NN o

IV. THU VIEN STRING C++:

- String la mot kiéu ddc biét cua container, thiét ké dic dé hoat dong véi cac chudi ki
tu.
- Khaibao: #include <string>
~ Tterator: Tuong tw nhu trong container, string ciing hd trg cac iterator nhur begin, end,
rbegin, rend v&i y nghia nhu trude.
~ Nhap, xuat string:
o Sir dung toan tir >> : tuong tu nhu trong C. Nhap dén khi gap déu cach.
o Su dung getline: gibng nhu gets trong C. Nhap ca mot dong ki tu (chira ca ddu
cach néu co) cho string.
o Xuit string: str dung toan tir << nhu binh thuong.

Cac ham thanh vién:

~  Trong string ban c6 thé sir dung cac toan tir “=" dé gan gia tri cho string, hay toan tir
»+” @& ndi hai string véi nhau. Ngoai ra, khi so sanh hai string v&i nhau thi ciing ding
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cac toan tir so sanh nhur >’,’<’ dé so sanh 2 string theo thir ty tir dién. Chirc ning nay
kha giéng v6i xdu & trong ngdn ngit pascal.
- Capacity:
o size: tra vé do dai cua string
o length: tra vé d6 dai cua string
o clear : x6a string
o empty: return true néu string rong, false néu nguoc lai
—  Truy cap dén phén tu:
o operator [chi_sb]: lay ki tu vi tri chi_sb cia string
—  Chinh stra:
o push back: chén ki tuy vao sau string
insert (n,x): chén x vao string & trude vi tri thir n. x c6 thé 14 string, char,...

o erase (pos,n): x6a khoi string “n” ki tu bat dau tir vi tri thir “pos”.
o erase (iterator): x6a khoi string phan tir & vi tri iterator.
o replace (pos, size, s1) : thay thé string tir vi tri “pos”, s6 phan tir thay thé 1a

“size” va thay bang xau sl.
o swap (string_cAn d6i): d6i gia tri 2 xau cho nhau.
- String operations:
o c_str: chuyén xau tir dang string trong C++ sang string trong C.
o substr (pos,length): return string dugc trich ra tur vi tri thtr “pos”, va trich ra
“length” ki tu.
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BAI 9
VECTOR,
STRUCT
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NOI DUNG

=m\/ector
=Vector cua vector
= Struct



KHAI NIEM VE VECTOR

= Vector 1& mang co thé thay déi dwoc s6 phan tir (mang dong)
= C4c phan t& lwu trir & céc vij tri ké tiép nhau trong bd nho
= Cung cap cac phwong thirc dé thao tac véi cac phan toy

= Khi str dung Vector can khai bao thém:

#include <vector>



KHAI BAO VECTOR

= Cu phap: |vector<kieudulieu> tenvector;

vector<kieudulieu> tenvector(so-phan-ti);

vector<kieudulieu> tenvector(so-phan-tir, gia-tri);

= Vi dl_l: vector<string> A; //Khai bao vector A chwa cé phan ti nao
vector<int> A(10); //Khai bao vector cé 10 phan tir
vector<float> B(10, 2.5); //[Khai bao c6 kh&i gan gia tri

vector<float> C(B); //vector C la ban sao cua vector B




Vi

DU

@ OWoo~NowuvmphwmRE

1

#include <iostream>
#include <vector>

using namespace std;
int main()

(1]

{

V
V
V

0]
1]

2]

vector<int> V(3); //khai bao vector V kieu so nguyen

5;//Gan gia tri cho phan tu dau tien
10;
15;

for(int i=0; i<V.size(); i++)

cout<<V[i]«<™ ";//In cac phan tu ra man hinh

return ©;




MANG MOT CHIEU

= Vi du:

1 #include <iostream>
using namespace std;
int main()

2

{

}

int n, a[100];
cout<<"nhap so phan tu cua day n=";cin>>n;
for(int 1=0;i<n;1i++)

CGUt{{"E["{{i{{"]:";
cin>>alil;

cout<<"Day so vua nhap"<<endl;
for(int 1=0;i<n;1i++)

cout<<al[i]«« R
return 9;




SU DUNG VOI VECTOR

a \/{ : 1 #include <iostream>
Vi du 2 #include <vector>

3 using namespace std;
4 int main()
58 {
6 int n;
7 couflsiAMhan so-nhan tu cua day n="; cin>>n;
8 vector<float> V(n);|| //khai bao vector V co n phan tu
9
10 for(int i=0@; i<V.size(); i++)
11 {
12 | i<<"]=";

/Nhap tung phan tu




CAC TOAN TU VA PHUONG THUC

Toan t&/Phwong thire

— Gan vector

[chi-sé] Truy nhép t&i phan t&r clia vector theo chi so
Size() Lay sO phan tlr clia vector

resize(n) Thay déi sd phan tlr ctia vector (c6 n phan ti)
_at(chi-sé) Truy nhap t&i phan t clia vector theo chi s6
front() Truy nhap vao phan t&r dau tién clia vector
back() Truy nhap vao phan t& cudi cung cla vector




, = Bai 1: Nhap vao mét diy n s6 nguyén. Tinh tédng diy sé vira nhap




CAC TOAN TU VA PHUONG THUC

E Ef_l L__JL/; v

V front() V.at(3) V.back()




@ MAN HINH HIEN THI Gi

(o IR o T o BN o VTRV B S VY S I

1

#include <iostream>
#include <vector>
using namespace std;
int main()

(1]

{

-}

vector<float> V(3); //khai bao vector V co 3 phan tu
v[e]=15;
v[1]=24:
v[2]=10;
V.front() += V.back()*2;
V.at(2) =
V[1] = -V[2];
V.resize(4);
for(int i=©; i<V.size(); i++)
cout<<V[i]<<" ";
return 9;




CAC PHUONG THUC (tiép)

Phwong thirc Mbé ta

.push_back(pt) Thém phan t& pt vao cudi day. Sé phan tir cia day tang
_ |én 1.

.pop_back() Xoa phan t&r khéi day. S6 phan tir clia day giam 1

insert(pos, giatri) Chén 1 phan t&r vao vj tri pos cua day

insert(pos, n, giatri) |Chenn phan tt vao vj tri pos clta day

.erase(pos) Xo6a phan tlr vi tri thir pos cutia day.
erase(vtl, vt2) Xda phan tlr tie vi tri 1 dén vj tri 2 trong day
.clear() Xéa hét cac phan tlr clia vector

.swap(vector2) Hoén d6i 2 vector




CAC PHUONG THUG (tiép)

5 6

El LT;:: V.push_back(10)

V.front()

g r__“_ :If V.pop_back()




Vi DU

Nhap vao mét day sé thwec cho dén khi gip s6 0. Tinh tong day vira nhap.

1 #include <iostream>

2 #include <vector>

3 using namespace std;

4 int main()

5E {

6 vector<double> V;

7 double x,tong=08;

8 do

9 H {

10 é cout<<"Nhap vao 1 so:"; cin>>x;
11 | V.push_back(x);//Them phan tu vao cuoi day
12 } while (x!= 8);

13 V.pop_back();//Xoa phan tu cuoi cung (chua gia tri @)
14 cout<<"Day vua nhap la:"<<endl;

15 for(int i=@;i<V.size();i++)

16 H 1{

17  cout<<V[i]<<" "

18  tong+= V[i];

19 | }

20 cout<<"\nTong cac so ="<<tong;

21 return 9;

22 L}




THEM PHAN TU VAO DAY

1 #include <iostream>

2 #include <vector>

3 using namespace std;

4 void Inday(vector<int> v)

58 {

6 for(int i=0; i<v.size(); i++)

7 cout<<v[i]<<™ "

8 -}

9 int main()
108 {
11 vector<int> v;
12 for(int i=1; i<1@; i++)
13 v.push_back(i);
14 cout<<"Day ban dau: "<<endl;
15 Inday(v);
16 v.insert(v.begin()+2, 1©);//Them vao vi tri thu 2
17 v.insert(v.begin()+5, 3,28);//Them vao 3 so vao vi tri thu 5
18 v.insert(v.end(),58);//Them vao cuoi day
19 cout<<"\nDay sau khi them"<<endl:
20 Inday(v);
21 return ©;
22 L}




XOA PHAN TU TRONG DAY

Weo~owun bk wNmneE

#include <iostream>

#include <vector>

#include <string>

using namespace std;

void Inday(vector<int> A, string tbao)

B {

cout<<tbao<<endl;
for(int i=8; i<A.size(); i++)
cout<<A[i]«<<" "

int main()

-}

vector<int> v
for(int i=1; 1<16; i++)
v.push_back(i);

Inday(v, "Day ban dau:");
v.erase(v.begin());//Xoa phan tu dau tien
Inday(v,"\nDay da xoa phan tu dau tien:");
v.erase(v.end()-3, v.end());//Xoa 32 phan tu cuo1i
Inday(v,"\nXoa 3 phan tu cuoi:");

return @;




t = BAi 2: Nhap vao mét day n s6 nguyén. Pwa ra didy méi toan cac sé chan.

cua day ban dau.

.]!R » Bai 3: Nhap vao mét day n so thwe. Pwa ra day méi la day dao ngwoc




i = Bai 4: Poc vao n so nguyén tir ban phim. X6a bé so6 & vi tri thir k ctia

day, véi k doc vao tie ban phim. bwa day da xoa ra man hinh.

= Bai 5: Poc vao n s6 (2<n<50). Poc thém mét so x, chén s6 x vao vi tri

thir 2 cua day. Pwa day sau khi chen ra man hinh

—
w—/"
‘ = Bai 6: Poc vao n s6. Poc thém mot s6 x, chén sé x vao vi tri th k cta day
4 |
——

v&i k doc vao tir ban phim. Néu k>n thi thém vao vi tri thir n. Pwa day sau khi

chéen ra man hinh




MANG HAI CHIEU - VECTOR CUA VECTOR

= Ma tran:

3 4 5 2

= Mang 2 chiéu:

2 7 6 4} mm) int a[3][4];

8 5 91

4

= \/ector:

———

vector<vector<int> > a(3, vector<int>(4));

A\ DAu cach



MANG HAI CHIEU

= Vi du:

##tinclude <iostream>
using namespace std;
int main ()

{

int a[20][30]; //khai bao ma tran
int i, j, cot, hang;
cout<<"Nhap so hang, cot cua ma tran: ";
cin>>hang>>cot;
for(i=0; i< hang; i++)//nhap gia tri cho mang
for(j=0; j<cot; j++)
{
cout<<"a[ "<<ic<" ][ "<<j<<"]="; cin>>a[i][]];
}
cout<<"\nMa tran vua nhap la:"<<endl;
for(i=0; i< hang; i++)//hien thi
{
for(j=0; j<cot; j++)
cout<<a[i][j]«<" ";
cout<<endl;




VECTOR CUA VECTOR

= Vi du:

We-~ownmpbwmpR

B
= &

12
13
14
15
16
17
18
19
20
21
22

1]

=

=

#include <iostream>
#include <vector>
using namespace std;
int main ()

{

int i, j, cot, hang;
cout<<"Nhap so hang, cot cua ma tran: ";
cin>>hang>>cot;
vector<vector<int> > a(hang, vector<int> (cot));//Khai bao ma tran
for(i=@; i< hang; i++)//nhap gia tri cho mang
for(j=@; j<cot; j++)
1
cout<<Ma["<<ic< " ]["<<j<<"]="; cin>>a[i][j];
}
cout<<"\nMa tran vua nhap la:"<<endl;
for(i=0; i< hang; i++)//hien thi
1
 for(j=9; j<cot; j++)
cout<<ali][j]<<" ";
cout<<endl;




KIEU CAU TRUC - STRUCT

= La kiéu dir liéu mé&i véi cac phan ti co kiéu div liéu khac nhau

= Pinh nghia kiéu cau truc:

struct ten

{

kieudulieu ten-truong-1;
kieudulieu ten-truong-2;

kieudulieu ten-truong-n;

}




KIEU CAU TRUC - STRUCT

= Vi du: . .
' struct Sinhvien

{
string hoten;
Int namsinh;
string diachi;
bool gioitinh;

}




KIEU CAU TRUC - STRUCT

= Vi du:

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

#include <iostream>

#include <cmath>

using namespace std;

struct Toado

{

{1

float x;
float y;

- }s

-}

int main ()
B {
Toado A,B,C;
cout<<"Nhap vao
cout<<"Nhap vao
cout<<"Nhap vao
cout<<"\nDo dai
cout<<"\nDo dai
cout<<"\nDo dai
return 6;

[
—

B float Tinhdodai(Toado a, Toado b){
return sgrt(pow(a.x-b.x,2) + pow(a.y-b.y,2))::

toa do diem A:"; cin>>A.x>>A.y;
toa do diem B:"; cin>>B.x>>B.y;
toa do diem C:"; cin>>C.x>>C.y;
canh AB="<<Tinhdodai(A,B);
canh AC="<«<Tinhdodai(A,C);
canh BC="<«<Tinhdodai(B,C);




= Bal 7: Tao mét struct Th&i gian cé 3 trwdng la gi®», phut, gidy. Nhap vao

2 th&i diém, tinh khoang cach ra giay gitra 2 thoi diém trén.

.)i = Bai 8: Tao mét struct Nhan vién cé 2 trwéng Ho tén va Lwong. Nhap vao

danh sach n nhan vién, dwa ra nhan vién c6 mirc lwong cao nhat.
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