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BAI 1: KHAI NIEM LAP TRINH VA NGON NGU LAP TRINH

Nhu d3 biét, moi bai todn c6 thuit toan déu co thé giai duoc trén may tinh dién tir. Khi giai
bai toan trén may tinh dién tir, sau cac budc xac dinh bai toan va xay dung hoac lua chon thuat
toan kha thi la budc lap trinh.

Ldp trinh 1a siz dung cdu tric diF liéu va cac cau Iénh cia ngdn ngé ldp trinh cu thé dé mod td
dir liéu va dién dat cac thao tac cua thudt toan. Chuong trinh viét bang ngdn ngi 1ap trinh bac
cao néi chung khdng phu thudc vao may, nghia 1a mot chuwong trinh c6 thé thuc hién trén nhiéu
may. Chwong trinh viét bing ngdn ngit may c6 thé dugc nap truc tiép vao bo nhé va thuc hién
ngay con chuong trinh viét bang ngdn ngir 1ap trinh bac cao phai duoc chuyén doi thanh chuong
trinh trén ngdn ngir may méi cé thé thuc hién dugc.

Chuong trinh dic biét c6 chirc ning chuyén dbi chuwong trinh duoc viét bang ngdn ngit 1ap
trinh bac cao thanh chuwong trinh thuc hién duoc trén may tinh cu thé duoc goi 1a chwong trinh
dich.

Chuong trinh dich nhan dau vao 1a chuong trinh viét bang ngdn ngix 14p trinh bac cao (chuong
trinh nguén) thuc hién chuyén d6i sang ngdn ngir may (chuong trinh dich).

Chuong trinh nguén —» ” Chuong trinh dich [—Chuong trinh dich

“Xét vi du, ban chi biét tiéng Viét nhung can gici thiéu ve truong cua minh cho doan khéch
dén tir nude M, chi biét tieng Anh. C6 hai cach dé ban thuc hién dieu nay.

Céch thiz nhat: Ban néi bang tiéng Viét va nguoi phién dich gidp ban dich sang tiéng Anh.
Sau moi cau hoac mot vai cau gidi thiéq tron mot y, ngudi phién dich dic;h sang tieng Anh cho
doan khach. Sau d0, ban lai gidi thiéu tiép va nguoi phién dich lai dich tiep. Viéc gigi thiéu cua
ban va viéc dich cta nguoi ,phién dich luén phién cho dén khi ban két thdc ndi dung giai thiéu
cua minh. Céch dich truc tiép nhu vay duoc goi la théng dich.

Cach thir hai: Ban soan n{)i‘dung gidi thiéu caa minh ra gidy, nguoi phién dich dich toan bo
noi dung do6 sang tieng Anh roi doc hoac trao van ban da dich cho doan khach doc. Nhu vy,
viéc dich dugc thuc hién sau khi ndi dung gidgi thiéu da hoan tat. Hai céng viéc d6 duoc thuc
hién trong hai khoang thoi gian doc l1ap, tch biét nhau. Cach dich nhu vay duoc goi la bién dich.

Sau khi két thuc, véi cach thtr nhat khdng c6 mot van ban nao dé luu trit, con véi cach tha
hai c6 hai ban giagi thiéu bang tiéng Viét va bang tieng Anh cé thé luu trit dé dung lai veé sau.

Tuong tu nhu vay, chuong trinh dich ¢6 hai loai la thong dich va bién dich.

a) Théng dich

Thong dich (interpreter) dugc thuc hién bing cach lap lai day cac budc sau:
® Kiém tra tinh dung dan cta cau lénh tiép theo trong chwong trinh ngudn:;
@ Chuyén dbi cau Iénh d6 thanh mot hay nhiéu cau Iénh twong tng trong ngdn ngit may;
® Thuc hién cac cau lénh vira chuyén d6i dugc.
_ Nhu vay, qua trinh dich va thuc hién cac cau Iénh 1a luan phién. Cac chuong trinh thong dich
lan luwot dich va thyuc hién ting cau Iénh. Loai chuong trinh dich nay dac biét thich hop cho méi
trrong doi thoai gitra nguoi va hé thong. Tuy nhién, mét cau Iénh nao d6 phai thuc hién bao

nhiéu 1an thi n6 phai dugc dich bay nhiéu lan.



Céc ngdn ngir khai thac hé quan tri co s& dir liéu, ngdn ngir d6i thoai véi hé diéu hanh,... déu
sir dung trinh théng dich.
b) Bién dich

Bién dich (compiler) dugc thuc hién qua hai budc:

@ Duyét, kiem tra, phét hién I3i, kiém tra tinh dung dan cua céc cau Iénh trong chuong
trinh nguon;

@ Dijch toan bo chuong trinh ngudn thanh mot chuong trinh dich c¢6 thé thuc hién trén
may va c0 thé luu trir dé sir dung lai khi can thiét.

Nhu vay, trong thong dich, khong ¢6 chuong trinh dich dé luu trix, trong bién dich ca chuong
trinh nguon va chuong trinh dich c6 thé luu trir lai dé st dung veé sau.

Thong thuong, cung véi chuong trinh dich con c6 mot s6 dich vu lién quan nhu bién soan,
luu trlr, tim kiém, cho biét cac két qua trung gian,... Toan bo cac dich vu trén tao thanh mot moi
treong lam viéc trén mot ngbn ngtr 1ap trinh cu thé. Vi du, Turbo Pascal 7.0, Free Pascal 1.2,
Visual Pascal 2.1,... trén ngdn ngi Pascal, Turbo C++, Visual C++,... trén ngdn ngir C++.

Céc moi truong lap trinh khac nhau ¢ nhitng dich vu ma né cung cap, dic biét la cac dich vu
nang cap, tang cuong cac kha nang maéi cho ngbén ngir lap trinh.
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BAI 2: CAC THANH PHAN CUA NGON NGU LAP TRINH

1. Cac thanh phan co ban
MJ3i ngdn ngir lap trinh thudng c6 ba thanh phan co ban 1a bdng chir céi, ci phap va ngir
nghia.
“a) Bang chir cai la tap cac ki ty duoc dung dé viét chuong trinh. Khong dugc phép ding
bat ki ki tur nao ngoai cac ki tu quy dinh trong bang chtr cai.
Trong C++, bang chit cai bao gom cac ki tu:
« Céc chir cai thuong va cac chir céi in hoa caa bang chix céi tiéng Anh:
abcdefghijklmnopgrstuvw?zxyz
ABCDEFGHIJKLMNOPQRSTUVWXY Z
e 10chirsdéthapphan AR4p:0 1 2 3 4 5 6 7 8 9

o Cac ki ty dac biét:

=kl = <> ] , (dau phay)
sl# A lstels| () [Ty ' (dau nhay)
dau cach (ma ASCII 32) ! _ (dau gach dudi)

b) Cu phap la bo quy tac dé viét chuong trinh. Dua vao chung, nguoi lap trinh va chuong
trinh dich biét duoc to hop nao cua cac ki tu trong béng chir cai la hgp 1€ va té hgp nao la khdng
hop 1€. Nho do, c6 thé mo ta chinh x&c thuat toan dé€ may thuc hién.

¢) Ngi# nghia xac dinh y nghia thao tac can phai thuc hién, tng véi to hop ki tu dua vao ngi
canh cua no.

Vi du

Phan Ién céc ngon ngir lap trinh déu sir dung dau cong (+) dé chi phép cong. Xét cac
biéu thuc:

A+ B (1)
I +] (2)

Gia th[ét A, B 1a cac dgi lurong nhan gia t(i thucval,] lélcéc dai I}rgng nhan gia gri nguyén.
Khi d6 dau "+" trong bjéu thire (1) duoc hicu la cong hai so thuc, dau "+" trong biéu thuc (2)
duoc hiéu la cong hai s6 nguyén. Nhu vay, ngir nghia dau "+" trong hai ngir canh khac nhau la
khéc nhau.

Tom lai, ci phap cho biét cach viét mot chuong trinh hop 18, con ngit nghia xac dinh ¥ nghia
cua cac to hop ki tu trong chuong trinh.

Céc 16i ca phap duoc chuong trinh dich phat hién va thong bao cho nguoi 13p trinh biét. Chi
c6 cac chuong trinh khéng con 16i cu phap maéi co thé dugc dich sang ngbn ngr may.

Céc 18i ngit nghia kho phat hién hon. Phan 16n céc 1i ngir nghia chi dwoc phat hién khi thuc

hién chuong trinh trén dit lidu cu thé.
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2. Mot sé khai niém
a. Tén

Moi di twgng trong chuong trinh déu phai dugc dat tén theo quy tac cua ngon ngir 1ap trinh
va tirng chuong trinh dich cu thé.

Trong C++ tén la mot day lién tiép khong qué 255 ki tw bao gom chiz so, chi céi hogc dau
gach dwoi va bat dau bang chir cai hoac dau gach duwoi. Trong chuong trinh dich C++, tén c6
phén biét chir hoa, chir thuong

Nhiéu ngdn ngit 1ap trinh, trong d6 c6 C++, phan biét ba loai tén:

e Tén danh riéng;
e Ténchuan;
e Tén do nguoi lap trinh dat.

Tén danh riéng

Mot s6 tén duoc ngdn ngir lap trinh quy dinh ding véi y nghia xdc dinh, ngudi 1ap trinh khdng
dugc sir dung vai ¥ nghia khac. Nhitng tén nay duoc goi la tén danh riéng (con dugc goi la tur
khoa).

Mot s6 tén danh riéng trong C++: main, include, if, while, void.

Tén chuan

Mot s6 tén duoc ngdn ngit lap trinh dung véi y nghia nao dé. Nhiing tén nay dugc goi la tén
chuan. Tuy nhién, nguoi 1ap trinh cé thé khai béo va dung ching véi y nghia va muc dich khac.

Y nghia ctia c4c tén chuan duoc quy dinh trong céc thw vién cia ngdn ngir lap trinh.

Vidu mot sé tén chuan trong C++: cin cout getchar

Tén do ngwoi lap trinh dat

Tén do ngudi 1ap trinh dit duoc ding voi y nghia riéng, xac dinh bang cach khai bao trudc
khi str dung. Cac tén nay khong duoc trung vai tén danh riéng.

Vi du tén do nguoi lap trinh dat:

Al
DELTA
CT _Vidu

b. Hing va bién

Hang la cdc dai lwrong 6 gia tri khéng thay déi trong qua trinh thyc hién chuong trinh.

Trong céc ngdn ngit lap trinh thudng cé cac hing sb hoc, hang ldgic, hang xau.

o Hing s6 hoc la céc s6 nguyén hay s6 thuc (dau phay tinh hogic dau phay dong), co
dau hoac khong dau.
. Hang ldgic 1a gié tri diing hoic sai twong tng véi true hoic false.
. Hér)g Xau 1a chudi ki ty trong bang chit cai. Khi viét, chudi ki tu nay duoc dat
trong cap dau nhay kep.
Vidu
- Hang s6 hoc: 2 0 -5 +18

9/69



1.5 -22.36 +3.14159 0.5
-2.236E01 1.0E-6
- Hang légic: true  false
- Hang xau: "Informatic" "TIN HOC"
Bién
Bién la dai lwong dwoc dat tén, ding dé lwu triv gié tri Va gid tri ¢6 thé duoc thay doi trong
qua trinh thuc hién chuwong trinh.
Tuy theo cach luu trit va xu Ii, C++ phan biét nhicu loai bién. Cac bién dung trong chuong
trinh déu phai khai bao. Viéc khai bao bién sé dugc trinh bay & cac phan sau.
c. Cha thich
C6 thé dat cac doan chu thich trong chuong trinh ngudn. Céc chu thich nay giup cho nguoi
doc chuong trinh nhan bi€t nglr nghia cua chwong trinh d6 d¢ hon. Chu thich khong anh huong
den noi dung chuong trinh nguon va dugc chuong trinh dich bo qua.
Trong Pascal cac doan chu thich dit gitra cap dau /* va */; hoic sir dung cip dau // dat phia
trudc chu thich.
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BAI 3: CAU TRUC CHUONG TRINH
Mot chung trinh viét bang C++ c6 cau tric gdm 2 phan:
Phén 1: Phan khai bao
Phan 2: Phan than
Trong phan khai bdo: ta (c6 thé) khai bao céac thong tin:

+ Thu vién: Trong C++ c¢6 nhiéu thu vién duoc chuong trinh cung cip sin, thu vién chira sin
cac ham dé nguoi dung sir dung nham don gian héa viéc 1ap trinh. D€ khai bao thu vién ta dung
cl phap:

#include < tén thw vién >;

Trong d6 #include 1a tr khda; < tén thw vién >thuong la mot sb thu vién nhu
iostream; algorithm; string; ...Moi thu vién sé c6 mot s6 ham vai chirc nang khac nhau.
Tuy nhién dé don gian ta chi sir dung thu vién “tong” la < bits/stdc + +.h >

+ namespase: thuong st dung la std

+ Hang: cac hang dugc st dung trong chuong trinh
+ Bién: cac bién duogc sir dung trong chuong trinh
+ Ham: cac ham duoc st dung trong chuong trinh

Phdn thdn: 1a ham main() co6 cau tric

int main()

{

[< day cau lénh >]

}

Trong 46 [< diy caulénh >] 13 khac nhau d6i véi mdi chwong trinh. Trong
[< day cau lénh >] c6 thé cé it nhat mot cau Iénh return 0;

Pé hiéu rd hon céu tric cuia mot chuong trinh trong C++ ta xét vi du don gian sau:

return 0;

1 | #include <bits/stdc++.h>
2 | using namespace std;

3 |int a,b;

4 | int main ()

5 |1

6 cin>>a>>b;

7 cout<<a+b;

8

9

+ Dong 1: Khai bao thu vién.
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+ DONg 2: Khai bao st dung namespace std. Trong pham vi kién thirc chuong trinh, ta s&
khong tim hiéu vé dong nay ma chi xem no6 la mdt phan bat budc phai c6 khi viét chuong trinh.

+ Dong 3: Khai b4o hai bién a, b. Viéc khai bao bién s& dugc noi ki hon & phan sau.

+ Dong 4-9: the hign ham main (), trong d6 dong 4 xem nhur 1 bét bugc phai c6 trong tat ca
chuong trinh, dau { ¢ dong 5 cho biét bat dau va dau } ¢ dong 9 cho biét ket thic ham main().
Céc cau I¢nh ¢ dong 6, 7 s€ duoc giai thich & phan sau
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BAI 4: MQT SO KIEU DU LIEU CHUAN
1. Kiéu sé nguyén

Kiéu dix liéu Kich thwéc Mién gia tri
short 2 byte —215#n 215 -1
int 4 byte —231 @én 2%t —1
long long 8 byte —263 dén 2% — 1
2. Kiéu sb thuc
Kiéu dit liéu | Kich thwéc Mién gia tri
float 4 byte S6 am: -1.17549e-38 dén -3.40282e+38
S6 duong: 1.17549e-38 dén 3.40282e+38
double 8 byte S6 am: -2.22507e-308 dén - 1.79769e+308
S6 duong: 2.22507e-308 dén 1.79769e+308

3. Kiéu ky tu

Kiéu ky tu trong C++ 1a kiéu dir liéu chi luu trir duoc 1 ky tu trong bang ma ASCII, ky tu
nay c6 thé 1a mét chit céi a, b, c,...x,y,z, mot chit s6 0,1,2,...,9, mot phép toan +, —,*,/ hay
mot ky tu bat ky khac 1, &, ... .

Bién kiéu ky tu duoc khai b4o bang tir khoa char (char 1a viét tit cia character).

Ban chat caa kiéu ky tu 1a mot sé nguyeén, ta co thé Iy gia tri so6 nguyén (ma ASCII trong hé
thap phan) cua ky tu ¢ bang céach viét (int)c.

4. Kiéu logic
Kiéu logic hay con goi 1a kiéu luan 1y duoc khai béo bang tir khda bool chi nhan hai gia tri
la true hoac false

Ban chat cua kiéu bool la kiéu s6 nguyén trong d6 true twong Gng véi 1 con false twong ung
Véi 0.
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Bai 5: KHAI BAO BIEN

Trong chuong trinh, bién can duogc khai bao trudce khi sir dung. Tén bién dung dé xac lap
quan hé gitra bién véi dia chi bo nhé noi luu trix gia tri caa biéen.

Trong C++, bién cé thé dugc khai bao ¢ nhiéu vi tri khac nhau nhu: trong phan khai béo,
trong mot ham, trong cau Iénh... Vi in vi tri !(hai bao khac nhau sé gé nhiing su khé}c nhau
nhat dinh. Trong ndi dung bai nay chi dé cap deén viéc khai bao mot bién don trong phan khai
béao va trong ham main.

Pé khai bao bién trong C++ ta dung cu phap:

<kiéu dir ligu> <danh sach bién>;

Trong do:

<kiéu dir liéu> 1a mét trong céc kiéu dit liéu trong C++ hoic céc kiéu dit liéu ngudi ding tu
dinh nghia.

<danh sach bién> la tén cac bién do ngudi dung tu dit. Néu ¢ nhiéu hon hai bién dugc khai
béo thi gitra hai tén bién lién tiép phai c6 dau phay.

Vi du:

+ Khai bao bién a nhan gié tri nguyén trong doan [—100,100]:

short a;
+ Khai béo hai bién x, y nhan gia tri s6 thuc:
double x, y;

C6 thé gan gia tri cho bién ngay lac khai bao. Vi du, dé khai béo bién a cd kiéu int roi gan

gia tri 10 cho a:
inta =10;

Pham vi sir dung ciia bién:

+ Néu bién duoc khai béo trong <phdn khai b4o> thi bién duoc sir dung trong moi vi tri cua
chuong trinh chinh va chuong trinh con.

+ Néu bién duoc khai bao trong mot khdi Iénh (trong { va }) thi bién chi duoc sir dung trong
khoi Iénh @6 tinh tir vi tri khai bao.

Vi du:

#include <bits/stdc++.h>

using namespace std;
int main() {

Vi chuong trinh bén ban sé nhan dugc thdong
bao 16i ¢ cau lénh b = 2;

int a=1: Ta c6 thé thay bién b da duogc khai bao trude

if (a>0) ¢ d6 tuy nhién pham vi sir dung cua bién b chi nam

int b=1; trong khdi 1énh ma né dugc khai bao, khi sir dung

} b & ngoai thi chwong trinh dich s& xem nhu b
b=2; chua duoc khai bao.

return 0;
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M@t s6 Iwu y khi khai bao bién:

1. Cén dat tén bién sao cho goi dén y nghia cuia bién do, diéu nay rét c6 loi cho vige doc, hiéu
va stra chuong trinh khi can thiét.

2. Khong nén dit tén bién qué ngan hay qué dai, d& méc 16i khi viét nhiéu 1an tén bién.

3. Viéc xac dinh kiéu dir liéu cho bién can phai luu y dén pham vi gi4 tri cua né.




BAI 6.1: PHEP TOAN
Trong ngdn ngir lap trinh C++ ciing nhu trong toan hoc va mét s6 ngdn ngix 14p trinh bac

cao khac déu cac cic phép toan dé thyc hién céc thao tac cua thuat toan. Dudi ddy ta xét mot
SO phép toan trong C++:

1.

Phép toan sb hoc
Phép toan cong (+), vi du 16 + 3 cho két qua 1a 19
Phép toan trir ( — ), vi du 16 — 3 cho két qua 1a 13
Phép toan nhan ( =), vi du 16 * 3 cho két qua 1a 48
Phép todn chia ( /), vidu 16/3
Néu a hoac b 1 hai sb c6 kiéu theec thi két qua cia a/b 14 s6 thuc, vi du 16/3 cho két
qua la 5.33333
Néu a va b 1a hai s6 ¢6 kieu nguyén thi két qua cua a/b Ia phan nguyén, vi du 16/3 cho
két qua la 5.
Phép toan chia lay dw (%), vi du 16 % 3 cho két qua 1 1.

. Phép toan so sanh

Phép toan nho hon ( <), nhé hon hoic bang ( <=),

I6n hon (> ), 16n hon hoic bang ( >=),

biang (==), khac (! =)

Luu y: Két qua cua cac phép toan so sanh cho gia tri logic, vi du:
1 < 2 cho két qua la true
100 == 200 cho két qua la false
43! = 54 cho két qua 1 true

. Phép toan logic

Phép toan phu dinh (!), vi du:
I true cho két qua 1a false
| false cho két qua la true

Phép toan va ( and ), vi du: Phép toan hoac (or), vi du:
false and false cho két qua false false or false cho két qua false
false and true cho két qua false false or true cho két qua true
true and false cho két qua false true or false cho két qua true
true and true cho két qua true true or true cho két qua true

4. Phép toan tw tang, tw giam

Phép toan tu ting ( + + ) duoc dit trudc hoic sau mot bién dung dé tang gia tri cua bién 1én

mot don vi. Vi du néu ban dau a c6 gié tri bang 10 thi + + a hoic a + + s& ting gia trj cua bién
alén 11.
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Phép toan ty giam ( — — ) duogc dat trudc hoic sau mot bién dung dé giam gia tri cua bién do
xudng mot don vi. Vi du néu ban dau a cé gia tri bang 10 thi — — a hoac a — — s€ giam gia tri
cua bien a xuong 9.
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BAI 6.2: BIEU THUC
1. Biéu thirc s6 hoc
Biéu thuc s6 hoc 1a mot bien kiéu s6 hodic mot hang kiéu s6 hogc cac bién kieu o, hang kieu
so va cac ham so6 hoc lién Igét vai nhau béi mot s6 hiru han cac phép toan so hoc, cac dau ngoac
tron (va ) tao thanh mot bieu thire ¢ dang twong tu nhu cach viet trong toan hoc véi nhitng quy
tac sau:

e Chiding cap ngoic tron dé xac dinh trinh tu thuc hién cac phép toan trong trudng hop
can thiet;

e Viét lan luot tur trdi qua phai;

e Khong dugc bo qua dau nhan () trong tich

Cac phép toan dwoc thuc hién theo thw tu:

e Thuc hién céac phép toan trong ngoic trudc;

e Trong day cac phép todn khdng chira ngoac thi thuc hién tir tréi sang phai, theo thir tu
cac phép toan nhan (=), chia ( /), chialay du ( % ) duoc thuc hién trudc va cac phép
toan cong ( + ), trir ( — ) duoc thyuc hién sau.

Mot s6 ham sb hoc thuong dung:

Ham Trong toan hoc | Trong C++
Tri tuyét doi x| abs(x)
Can bac hai Vx sqrt(x)
Liy thura xY pow(x,y)

Vi du 1: Gia sir cAc bién trong truong hop sau 1a sé thuc, cac bicu thirc trong toan hoc duoc
chuyén sang biéu thac trong C++

Biéu thikc trong toan hoc Biéu thic trong C++
5a + 6b S5xa+6x*b
Xy
, X*y/z
1
— 1/(a*b
— /(a*Db)
la — b| abs(a —b)
x+y x—2z
x_l_ xy (X+Y)/(X_1/2)_(X_Y)/(X*Y)
2
—p —+/pZ —
b Zb dac (=b—sqrt(b*b—4xaxc))/(2*a)
a
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Vi du 2: Gia sir cac bién trong truong hop sau 1a sé nguyén, cac biéu thuc trong toan hoc
duoc chuyén sang biéu thic trong C++

Biéu thitc trong toan hoc Biéu thic trong C++
xy
- (double)x * y/z
1
— (double)1/(a * b)
ab

2. Biéu thirc so sanh
Hai biéu thire cung kiéu lién két véi nhau bai phép toén so sanh cho ta mot biéu thuc so sanh.
Biéu thirc so sénh c6 dang:
<biéu thizc 1> <phép toan so sanh> <biéu thic 2>
Trong d6 <biéu thirc 1> va <biéu thic 2> 12 hai biéu thirc cung Kiéu.
Biéu thirc so sanh duoc thuc hién theo trinh tuy:
1. Tinh gia tri cua biéu thic
2. Thuc hién phép toan so sanh
Gia tri cua biéu thuc so sanh 1 gié tri logic (true hoic false)
Vi du 1: Diéu kién dé s6 nguyén duong a ¢é gia tri nhé hon hoic bang 100:
a<=100
Vi du 2: Biéu kién dé diém M c6 toa d6 (x,y) thudc hinh tron tdm I(a, b), ban kinh R Ia:
(x—a)*(x—a)+(y—b)*(y—b) <= R*R

3. Biéu thikc logic

Biéu thirc logic don gian Ia bién logic hoic hang logic.

Biéu thirc logic 1a biéu thirc logic don gian, cac biéu thic quan hé lién két véi nhau boi phép
toan logic.

Gia tri ciia biéu thic logic 1a gia tri logic.

Vi du 1: Biéu kién 5 < x < 10 dugc chuyén qua biéu thic logic trong C++:

5<=xandx <= 10

Vi du 2: Gia sir m va n Ia hai bién nguyén, dé xac dinh m va n dong thoi chia hét cho 3 hay

khong duogc viet bang biéu thirc logic trong C++:
MmM%3==0andn%3==0or(m%3!=0andn%3!=0)
_Luu y: Qéu ngoic don dung dé xac dinh thi thu uu tién cua phép toan, trong vi du 1 khong

can dung dén vi tha tu uvu tién cta phép todn and thap hon thir tu wu tién cua phép toan <=.
Hay ndi cach khac phép toan <= duoc thuc hién trudc phép todn and
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BAI 6.3: CAU LENH GAN

Trong ngdn ngit 1ap trinh C++ ta ¢6 thé thay doi gia tri cia mot bién bang céch st dung toan
tu tu tang/giam hoac gan gia tri cua mot biéu thac cho biéen.
Cu phép cua céau Iénh gan:

<tén bién> = <biéu thirc>;

Vi du:
b=a+12;
a=a+b;
Luu ¥: <tén bién> va <biéu thizc> phai cing kiéu dix liéu
Mé réng:
Vi cau 1énh gan a = a + b; ta c6 thé viét lai gon hon a+= b;
Tuwong tu:
a = a — (biéu thirc); - a—= (biéu thrc);
a = a + (biéu thirc); - a+= (biéu thirc);
a = a/ (biéu thic); - a/= (biéu thic);
a = a * (biéu thic); - a *= (biéu thirc);
a = a % (biéu thirc); - a% = (biéu thirc);
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Bai 7: NHAP, XUAT DU LIEU

Khi I3p trinh dé giai mot bai toan trong Tin hoc, ta can biét Input, Output cua bai toan la gi,
hay noi cach khéc ta can biét nhap vao dir liéu nao, chwong trinh xuat ra dir liéu nao.

Bai toan vi du: Viét chuong trinh nhap tir ban phim hai s6 nguyén dwong n, m roi in ra man
hinh tong binh phuong cua hai so.

Input va output cria bai toan la:

+ Input: n,m
+ Output: (n + m)?

Nhu vay khi viét chuong trinh, nguoi lap trinh can phai c6 1énh dé nhap hai sé nguyén duong
n, m tir ban phim va in két qua (n + m)? ra man hinh.

C-++ ciing nhu cac ngdn ngir lap trinh khac déu cd cac cau lénh dung dé nhap va xuat di liu.
1. Xuat dix liéu ra man hinh

Pé xuat dir liéu ra man hinh ta ding ct phéap:

cout <<biéu thirc 1<<hiéu thirc 2<<....<<biéu thic n;
Trong do:
cout la tir khda
Biéu thizc 1, biéu thire 2, ..., biéu thirc n 12 céc biéu thirc trong C++
Vi du 1: Dé in gié tri s6 nguyén duong n ra man hinh, ta viét:
cout << n;

Vi dg 2: D¢ in gia tri hai s0 nguyén dwong n,m ra man hinh, giira hai s6 cach nhau mot ky

tu trang, ta viet:
cout << n << << m;
Vi du 3: B¢ in gié tri hai s6 nguyén duong n, m ra man hinh trén hai dong, ta viét:
cout << n << endl << m;
Trong d6: endl 1a ky tu xuéng dong, c6 thé thay thé endl bang "\n’'
cout << n << '\n' << m;
Céch khéc: Dung hai Iénh cout

cout << n << endl;
cout << m;

2. Nhap dir liéu tir ban phim
Pé nhap dix lidu tir ban phim, ta ding ci phap
cin >>tén bién 1>>tén bién 2>>....>>tén bién n;

Trong do:

+ cin la tor khoa;

+ tén bién 1, tén bién 2, ...,tén bién n 1a cac bién duoc ngudi ding khai béo tir trudc.
Vi du 1: Dé nhap gia tri cho bién n, ta viét:

cin >> n;
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Vi du 2: Dé nhap gia tri cho hai bién n, m, ta viét:

cin >>n >>m;

Luwu y: Khi thuc hién dén cau Iénh cin, chuong trinh s& ding lai dé nguoi dung nhap gia tri
cho cac bien, gilra cac gia tri cach nhau bang dau cach (ky tw trang) hoac dau enter (dau
xuong dong).

Vi du: khi gap cau Iénh cin >> n >> m >> k; chuong trinh s€ dung lai va nguoi dung co
thé nhap gia tri 10, 4, 7 lan lugt cho ba bién n, m, k bang cach nhan ban phim:

10 dau céch 4 dau céch 7 enter

Hoac:

10 enter 4 enter 7 enter
3. Mot s6 vi du

Vi du 1: Viét chuong trinh nhap tir ban phim s6 nguyén duong a. Hiy ting gia tri cia a 1én
1 don vi roi in gia tri cta a ra man hinh.

Chwong trinh:

#include <bits/stdc++.h>
using namespace std;
int ay;
int main()
{
cin>>a;
at++;
cout<k<a;
return 0O;

}
Vi du 2: Viét chuong trinh nhap tir ban phim hai s6 nguyén duong n,m (1 < n,m < 100),
in ra man hinh cac gia tri n + m; n — m; n * m; mdi gia tri trén 1 dong.
Chwong trinh:

#include <bits/stdc++.h>
using namespace std;

int n,m;

int main ()

{
cin>>n>>m;
cout<<n+m<<endl;
cout<<n-m<<Lendl;
cout<<n*m;

return 0O;

Vi du 3: Viét chuong trinh nhap tir ban phim mot ky tu chit céi rdi in ra man hinh gia tri ma
ASCII cua ky tu @o.
Chwong trinh:

| #include <bits/stdc++.h> \
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using namespace std;

char c¢;
int main ()
{
cin>>c;

cout<<(int)c;
return 0;

}

Vi du 4: Viét chuong trinh nhap tir ban phim ba sé nguyén a, b, ¢ rdi in ra trung binh cong
cua ba so.

Chwong trinh:

#include <bits/stdc++.h>
using namespace std;

int a, b, c;

int main()

{
cin>>a>>b>>c;
double tbc=(double) (atb+c)/3;
cout<<Ltbc;
return 0O;
}
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CAU HOI TRAC NGHIEM - CO BAN
Caul. Kiéu dir liéu sb nguyén Ia:

A.int, short, long long B. int, float, long long
C. float, long long, double D. int, long long, double
Cau 2. double thugc kiéu dit ligu?
A. S6 nguyén B. S thuc C. Ky ty D. Logic
Cau 3. Chuong trinh cip phéat bao nhiéu b nhd cho mét bién duoc khai béo kiéu int?
A. 1 byte B. 2 byte C. 3 byte D. 4 byte
Cau 4. Délay ma ASCII cua ky tu c ta viét
A. ascii(c) B. (int)c C.c—65 D.c+ 65

Gidi thich: Phuong 4n B con goi 12 ép kiu, nghia 1a chuyén doi kiéu di ligu cua gid tri trong
blen sang kleu dit liéu khac, o day ta chuyén d6i kiéu du: liéu cua gia tri trong c tur Ky tu sang
s6. Luu y rang trong C++ ban chat cua ky ty ciing 1a s6, d6 1a ma ASCII cua ky ty trong hé
thap phan.

Cau 5. Cu phéap khai béo bién la:

A. <kiéu di ligu> <danh sach bién>; B. <danh sach bién> <kiéu diz ligu>;
C.int a; D. <kiéu dir ligu> a,b,c;

Cau 6. Dé khai bao mot bién nhan gia tri s6 nguyén trong doan [—10°,10°] ta viét:
A.int a; B. double a; C.aint; D. a double;

Gidi thich: Cau A va B déu c6 thé 1a dap an, tuy nhién day 1a doan s6 nguyén nén ta ding kiéu
int
Cau 7. Dua vao cau lénh gan a = (double)x; hay cho biét can phai khai bao bién a c6 kiéu
dir liéu nao 1a hop ly nhat?
A.int B. double C. float D. long long
Giai thich: a phai cd kiéu s6 thuc double nén dap an ding 13 B
Céau 8. Trong cac khai bao dudi day, khai bao nao hop 1€

A.int a b; B. int a, b; C.inta =10;b = 20; D.inta+ b;
Cau 9. Dé khai bao va gén gia tri bang 10 cho bién a ta viét

A.inta,a = 10; B. int a = 10; C.int a (10); D.int 10 = a;
Cau 10. Hay cho biét két qua cua biéu thic 20/3

A6 B. 6.(6) C.2 D. 6.66666

Gidi thich: Phép chia a/b trong C++ tra ve gia tri la phan nguyén néu a va b 1a so nguyén, do
vay két qua cua 20/3 1a 6
Cau 11. Hay cho biét két qua cua biéu thirc 20%3

A6 B. 6.(6) C.2 D. 6.66666
Gidi thich: Phép chia a%b trong C++ tra vé gié tri 1a phan du néu a va b Ia so nguyén, do vay
két qua cua 20%3 1a 2
Cau 12. Hay cho biét két qua cua biéu thic (double)20/3

A. 6 B. 6.(6) C.2 D. 6.66666
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Gidi thich: Phép chia a/b trong C++ tra vé gia tri 12 phan nguyén néu a va b 1a s6 nguyén, tra
veé so thuc néu tir hodac mau soé la so6 thuc. O day tir s6 da dugc ép kiéu sang so thuc nén két qua
la 6.66666

Cau 13. Phép toan so sanh bang duoc ky hiéu

A = B. equal C.!= D. ==
Cau 14. Phép toan so sanh khac dugc ky hiéu
A. other B. == C.l= D.<>
Céau 15. Hay cho biét ket qua caa biéu thirc 1 or 0 and 1
Al q B.0 ’ C. false , D. Biéu thiac khdng hop 1€
Céau 16. Dé tang gia tri cua bién a 1én 1 don vi, ta viet:
A a++; B.a=a+1 Coat+=1; , D. Tat ca déu dung
Céau 17. bé giam gia tri caa bién a xuong 1 don vi, ta viét:
A a——; B.——a; C.a—=1; D. Tat ca déu dung
Céau 18. Ham sqrt(x) c6 y nghia:
A |x| B. x? C.Vx D. Tat ca déu sai
Cau 19. Gia st a, b 12 hai s6 nguy@n, biéu thirc toan hoc a—lb duoc biéu dién
A.1/a/b B.1/(a*b) C. (double)1/a/b D.1/ax*b
Cau 20. Gia st a, b 12 hai sb thuc, biéu thuc toan hoc ﬁ duoc biéu dién
A.ﬁ B.1/(a*b) C. (double)1l/a *b D.1/ax*b
Cau 21. Hay cho biét két qua cua biéu thic 1/a trong truong hop a 1a mot s nguyénva a > 1
Al B.0 C.0.01 D. 0.0001

Cau 22. Diéu kién dé diém M c6 toa do (x,y) thudc dudng tron tdm O(a, b) ban kinh r 1a
A .MO<r
B.(x—a)x(x—a)+ (y—»b) *x(y—b) <:r*r
Ch-ax—a)+@y—-»b(y—>b)<=r?
Dx—a)x(x—a)+(y—b)x(y—b)<rx*r

Cau 23. Diéu kién dé kiém tra s6 nguyén duong a 1a mot sé chan:

A a%2 ==0 B.a%2=0 C.a/2 = D.a/2=0

Cau 24. biéukién a < b < ¢ dugc viét
Ara<=band b <=c B.a<=banda <=c
C.a<=borb<=c D.a<=bora<=c

Cau 25. Trong truong hop nao biéu thic (mt)sqrt(a) (mt)sqrt(a) =achogiatril
A. Trong moi truong hop B.ala 30 nguyeén to
C. a la sé nguyén duong D. a 14 s6 chinh phuong

Cau 26. Biéu thuc (a > b or b > a) cho gié tri 0 trong truong hop nao sau day:
A.a=4vab =14 B.a=5vab=4
C.a=4vab=5 D. Trong moi trueong hop

Cau 27. Biéu thtuc (a >= b and b >= a) cho gié tri 1 trong trudng hop nio sau day:
A.a=4vab=4 B.a=5vab=4
C.a=4vab=5 D. Trong moi trueong hop

Céau 28. Cu phap céu Iénh gan:




A. <tén bién> = <biéu thirc>: B. <tén bién> == <biéu thic>:

C. <biéu thirc> == <tén bien>; D. <biéu thic> = <tén bién>;
Céau 29. Dé gan gia tri biéu thirc a + x cho bién a ta viét
A. a+= x; B.a+ +x; C.a=x; D.x=x+a;

Céau 30. Cu phap nhap dix liéu tir ban phim
A. cin<<bién 1<<bién 2<<...<<bién n;
B. cout<<hién 1<<bién 2<<...<<bién n;
C. cin>>biéu thirc 1>>biéu thire 2>>...>>biéu thirc n;
D. cin>>bién 1>>bién 2>>...>>bién n;
Cau 31. Cu phap xuat dit liéu man hinh
A. cout<<bhiéu thirc 1<<biéu thirc 2<<...<<biéu thirc n;
B. cout<<hién 1<<bién 2<<...<<bién n;
C. cout>>hiéu thic 1>>biéu thire 2>>...>>biéu thirc n;
D. cin>>bién 1>>bién 2>>...>>bién n;
Cau 32. Dé in gié tri hai bién a, b ra man hinh, mdi s6 trén mot dong, ta viét
A.cin >> a >> endl >> b; B. cout >> a >> endl >> b;
C.cout<<a<< “"<< b; D. cout << a << endl << b;
Cau 33. Dé nhap gia tri hai bién a, b ta viét
A.cin >>a >> b; B. cin << a << b;
C.cin >> a, b; D. cout << a << b;
Cau 34. Hay cho biét két qua in ra man hinh khi thuc hién cau lénh cout << a * a; trong d6
bién a c6 kiéu dit liéu int va c6 gia tri 1000000
A. 1000000 B. 1000000000000
C. COthé 1a mot s nguyén am  D. L&i ¢l phap
Cau 35. Hay cho biét két qua in ra man hinh sau khi thuc hién xong cac cau lénh
int a=123,s=0;
s+=a%10; a/=10;
s+=a%10; a/=10;
st+=a,; cout<<s;

A.6 B.9 C.0 D. Két qua khéc
Cau 36. Hay cho biét két qua in ra man hinh sau khi thuc hién xong cau lénh
cout << (1 == 1);
Al B. true C.0 D. Két qua khéc

Bai tap co ban
Xem tai: http://lqdonkh.xyz/viewtag/basic
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Bai 8: CAU LENH RE NHANH
1. Ré nhanh la gi?
Trong thyc té ching ta thudng bat gap mot hanh dong nao d6 chi duoc thyc hién khi mot diéu
Kién nao d6 dugc thoa man. Vi du:
Cau 1: Néu troi mura thi Nam & nha hoc bai
Cau 2: Néu troi khéng mua thi Nam di dd bong
Ta c6 cac nhan xét nhu sau:
+ Trong cau 1: Hanh dong 1a “o-nha hoc bai™; diéu kién 12 “troi mwa”. Hanh déng “¢ nha
hoc bai” chi duoc thuc hién khi dicu kién “troi muwa” ding.
+ Trong cau 2: Hanh dong la “di da bong™,; diéu kien 1a “troi khéng mwa”. Hanh dong
“di da bong” chi dugc thuc hién diéu kién “troi khong mwa” ding.
+ Piéu kién “troi mua” ¢ céu 1 va diéu kién “troi khéng mwea” & cdu 2 1a phu dinh cua
nhau. Do vay ta c0 thé viét lai ca hai cau trén nhu sau:
Cau 3: Néu troi muwa thi Nam ¢ nha hoc bai ngwoc lai Nam di dd bong
+ Trong cau 1 va cau 2 déu c6 cau trdc chung:
Cau tric 1: Néu <diéu kién> thi <hanh déng>;
+ Trong cdu 3 c6 cau tric:
Cau trdc 2: Néu <diéu kién> thi <hanh dong 1> ngwoc lai <hanh déng 2>;
Hai cdu tric é trén dwoc goi 1 cdu tric ré nhdnh, day la cdu triic dwoc siz dung phé bién
trong ngbn ngir ldp trinh.
Ta xét mot vi du khac qua bai toan: hay cho biét s6 nguyén duong n 12 s6 chin hay s6 1¢
Str dung tiéng Viét ta c6 thé viét nhu sau:
Néu n chia hét cho 2 thi n 1a sé chan;
Néu n khdng chia hét cho 2 thi n 12 56 lé;
Hodc c6 thé viét:
Néu n chia hét cho 2 thi n 1a s6 chin; ngwoc lai n 126 lé;
Str dung ngdn ngit 1ap trinh C++ ta co thé viét nhu sau:
if(n%2 == 0) cout << “nlaso chan’;
ifn%2!= 0)cout << “nlasole”;
Ta ciing c6 thé viét lai:
if(n%2 == 0) cout << “nla so chan’;
else cout << “nla so le”;
Pé hiéu r cau tric duoc viét trong cac cau Iénh ¢ trén, ta s& tim hiéu vé cau tric cau lénh if
trong C++
2. Cau Ignh if
Cua phép:
Dang 1: if (<diéu kién>) <cau l¢nh>;
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Dang 2: if (<diéu kién>) <cau lénh 1>; else <cau Iénh 2>;

Trong do:
if, else: tir khda

<diéu ki¢n>: 1a biéu thuc logic (tra vé gia tri logic)
<cau lénh>, <cau Iénh 1>, <cau lénh 2>: mét cau lénh trong C++

if, else 12 hai tir khoa duoc viét in thuong
<dieu kién> ludn dugc dit trong cap ngoic (va)
Hoat dong: duogc biéu dién bang so db khéi nhu sau

Dang 1

Dang 2

Ciu lénh 2

<dieu kién> s& dugc tinh gia tri trudc; néu
<diéu kién> dang thi <cau lénh> duoc thyuc
hién, néu <dieu kién> sai thi <cau lénh>
khong dugc thuc hién.

<dieu kién> s& dugc tinh gia tri trudc; néu
<diéu kién> dung thi chi c6 <cau lénh 1>
duoc thuc hién, néu <diéu kién> sai thi chi cé
<cau lénh 2> dugc thuc hién.

Vi du 1: Viét chuong trinh nhap tir ban phim s6 nguyén n (|n| < 10°). Hay cho biét n la s6

am hay s6 duong hay sb 0.

Céch 1: Sir dung 3 cau Iénh dang 1

Céch 2: Sir dung céu Iénh dang 2

#include <bits/stdc++.h>
using namespace std;
int main()

{
int n;
cin>>n;
if (n>0) cout<k<"So duong";
if (n<0) coutkk"So am";
if (n==0) cout<kk"So 0";
return 0;

}

#include <bits/stdc++.h>
using namespace std;
int main()

{
int n;
cin>>n;
if (n>0) cout<k<"So duong";
else
if (n<0) cout<k<"So am";
else cout<k<"So 0";
return 0O;
}

Vi du 2: Viét chuong trinh nhap tir ban phim hai s6 nguyén a,b (|al, |b] < 10°); hay inra

man hinh gia tri 16n nhat trong hai sé.
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Sau khi nhap hai s6 a, b, y tudng co ban dé giai bai toan nay la: thuc hién so sanh gia tri hai
S0, Neu a > b thi in ra man hinh s6 a, neu a < b thi in ra man hinh so b; Tt y tuong nay ta co
the st dung 2 cau Iénh if dang 1 dé€ giai quyet nhu sau:

#include <bits/stdc++.h>
using namespace std;
int main ()
{
int a,b;
cin>>a>>b;
if (a>b) cout<<a;
if (a<=b) cout<<b;
return 0O;
}

Ciing c6 thé sir dung 1 cau Iénh if dang 2 néu thuc hién theo ¥ twdng: néu a > b thi in ra
man hinh so a, nguoc lgi in ra man hinh so b; Chuong trinh:

using namespace std;
int main()
{
int a,b;
cin>>a>>b;
if (a>b) coutk<ka;
else cout<<b;
return O;
}

Ngoai ra, con c6 cach chi can st dung 1 cau lénh if dang thiéu: Liic ddu xem nhw s6 a 1 gia
tri lon nhat (gan maxx = a) sau do so sanh maxx Voi b, neu b > maxx thi gan lgi maxx = b.
Cuoi cung in ra man hinh so maxx. Chuong trinh:

1 | #include <bits/stdc++.h>
2 | using namespace std;

3 | int main()

4 | {

5 int a,b;

6 cin>>a>>b;

7 int maxx=a;

8 if (b>maxx) maxx=b;
9 cout<<maxx;

10 return 0O;

11|}

Nhan xét: sau khi thuc hién xong hai cau lénh & dong 7 va 8 thi maxx chinh la gia tri 1on
nhat cua hai s6 a, b; néu trong dé bai yéu cau tim gia tri Ion nhét caa ba sé a, b, ¢ thi IGc nay chi
can so sanh gia tri cia maxx va ¢, néu ¢ > maxx thi gan lai maxx = c; két qua chinh 1a maxx.

_Chuong trinh sau day s€ in rama hinh gia tri Ion nhét trong 3 s6 nguyén a, b, ¢ bang cach thay
do6i chuong trinh ¢ vi du 2:

‘#include <bits/stdc++.h> ‘
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3. Cau lénh ghép

using namespace std;
int main{()

{

int a,b,c;
cin>>a>>b>>c;

int maxx=a;

if (b>maxx) maxx=b;
if (c>maxx) maxx=c;
cout<<maxx;

return O;

Xét bai toan: Viét chuong trinh nhap tir ban phim hai s6 nguyén a, b (|al, |b| < 10%); hdy

tang gap doi gia tri mdi s6 a, b néu a > b; nguoc lai hoan doi gia tri cia ching.

Theo d¢ bai ta 6 thé ap dung cau Iénh r& nhanh dang 2:

Néu a > b thi thuc hién haicau lenha = a *2; vab = b * 2

ngwoc lai thuc hién 3 cau Iénh int tg = a;a = b; b = tg;

Vin dé: két qua chuong trinh s& bi sai néu viét

if (a>b) a=a*2;b=b*2;
else
int tg=a;a=b;b=tg;

Ldc nay chi c6 cau Iénh a = a * 2; phu thudc vao diéu kién a > b; hay néi cach khac cu
Iénh if chi bao gom doan if (a > b) a = a = 2; con cdu Iénh b = b * 2; s€ dugc thuc hién sau
khi cau Iénh if thuc hién xong.

Néu mudn ca hai cau Iénh a = a * 2; b = b * 2; déu phu thudc vao diéu kién a > b thi ta

phai ghép chiing thanh 1 cau lénh, dé lam diéu nay ta s& ding cau lénh ghép:

Poan chuong trinh trén s& duoc viét thanh:

{
<cédu lénh 1>;
<cédu 1lénh 2>;
<cédu lénh n>;
}
if (a>b)
{
a=a*’;
b=b*2;
}
else
{
int tg=a;
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Chuong trinh ddy du & bai tap Basic05
3. Baitap
Xem tai: http://lqgdonkh.xyz/contest/if
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BAI 9: CAU TRUC LAP

1. Lap

Co thé hicu, Iap la mgt hanh dgng dirgc thuc hién nhiéu lan. Ching ta dé dang bat gip nhimg
hanh dong nhu vay trong cudc song, vi du:

+ Di hoc mdi ngay. Vi mdi hoc sinh, hanh dong “di hoc” duge thyc hién hang ngay, c6 thé
ngay thir 7 va chu nhat van di hoc (thém).

+ Chép mdt cAu tho nao d6 100 lan. Hanh dong “chép mgt cau tho” dwoc 1ap di lap lai dén
100 lan.

Trong lap trinh ta c6 thé bit gip cac bai tdp nhu:

+ In ra man hinh 100 sé 1. Cau Iénh cout << 1 <" "; duogc thuc hién 13p lai 100 1an

+ In ra man hinh céc sb tir 1 dén 100. Cau lénh cout << i <<""; dugc thyc hign 100 lan,
tuy nhién trong moi lan thi gié tri caa i dugc thay doi tir 1 dén 100.

Nhu vay trong 1ap trinh ta c6 thé hiéu ldp la mét cdu 1énh dwoc thuc hién nhiéu lan.

Trong tai ligu nay sg trinh bay hai cau Iénh for va while dé giai quyét van dé: “mgt cau Iénh
dwoc thuc hién nhiéu lan”.
2. Cau lénh for

Cua phép:

for(<khgi tao>;<diéeu Kign>,<thay d5i>) <cau léenh>;

Trong do:

+ for la tir khoa

+ <khsi tgo>: thuong 1a mot cau 1énh gan, dung dé xac dinh gia tri ban dau cho cac bién.

+ <diéu kién>: 1a mot biéu thirc logic.

+ <thay doi>: thudng 1a ciu 1énh gan, dung dé thay ddi gia tri ctia bién trong <khdi tao>.

+ <Cau lénh> la mdt cau 1énh trong C++

Hoat dong: Thé hién qua so do khdi dudi day

l + Lénh <khdi tao> duge thyc hién dau tién va
chi duy nhat mot lan.

+Néu <diéu kién> sai thi cau lénh for két thic,
cac cau lénh khac trong chuong trinh dugc thuc
hién; néu <diéu kién> ding thi <cau l¢nh>
duoc thuc hién.

+ <thay do6i> s& duoc thyc hién ngay sau <Cau
Iénh>; khi thuc hién <thay d6i> xong, chuong
trinh s& quay lai dé kiém tra <diéu kién>.

Khoi tao

Thay déi
Vi du:
\Vd1: Bé in ra man hinh 100 lan sé 1, ta viét cau lénh for nhu sau:
| for( int i=1 ; i<= ; i+ ) cout<<i<<" "; |
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| Trkhéa  Khdi tgo bieukien  Thay doi Cau Iénh \
Vd2: Bé in ra man hinh gia tri cac s6 tir 1 dén 100, ta viét cau 1énh for nhu sau:
| for(int i=l;i<= ;it+) cout<<i<<" "; |

Trong vi du nay chi khac ¢ vi du trude ¢ <cau lénh>, thay vi in ra man hinh s6 1 & vidu nay
in ra gia tri cua i, dé y réng ban dau i duoc khoi tao bé'mg 1, sau khi in gia tri cta i thi i dugc tang
1én 1, qua trinh nay lip di lap lai dén khi diéu kién i <= 100 cho két qua sai.

Vd3: Bé in ra man hinh gia tri cac s6 tir 100 veé 1, ta viét cau 1énh for nhu sau:

‘for(int i= ;i>=1;1i--) cout<kik" "; ‘

_ Caulénh cout <<i<<"" van duc gift nguyén nhu ¢ Vd2, tuy nhién céc thanh phan khac

déu co sy thay do6i dé dam bao gia tri i giam tir 100 vé 1.

+ <Khoi tgo>: ban dau i = 100

+ <Thay d6i>: i — —; sau mdi lan lap, gia tri cta i s& giam di 1 don vi

+ <diéu kién>: 1 >= 1; Gia tri ctia i s& giam dan nén dén mot luc nao d6 i < 1 thi dimg thyc
hién cau Iénh for.

Vd4: Bé in ra man hinh gié tri cic s6 chin tir 1 dén 100, ta viét cau lénh for nhu sau:

Céch 1: Két hop véi cau 1énh if; Xét cac s6 tir 1 dén 100, néu sb nao chia hét cho 2 in ra man
hinh

for(int i=1;i<= ;itt)
if (i%2==0) cout<ki" ";

Céch 2: Chi can xét cac s chén:
+ khgi tgo: i = 2
+wﬁéuk@nii<==100 for(int i=2;i<= ;i=i+2) cout<kik" ';
+ Thay déi: i = i + 2;
Thong qua cac vi du o trén, ta thay cau Iénh for trong C++ kha linh dong, c6 thé thay doi
gia tri cua cac bien trong phan <thay doi> mot cach tuy ¥ dé phu hop véi cac bai toan khac
nhau. Trong C++, cau Iénh for c6 the thay the hoan toan while ma ta s& xét & phan tiep theo,
tuy nhjén trong pham vi kien thac cua hoc sinh THPT ta th can hiéu va van dung dugc cau Iénh
for dé thay doi gia tri tang tir a dén b hoac giam tr b vé a.
3. Cau lénh while
Cu phap:

while (<diéu ki¢n>) <cau l¢nh>;
Trong do:
+ while: tir khoa
+ <diéu kién>: 1a mot biéu thic logic
+ <cau l¢gnh>: 1a mét cau Iénh trong C++
Hoat ddng: duoc thé hién thong qua so dd khoi
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Cau 1énh

+ <diéu kién> dugc Kiém tra trudc, néu diing
thi thuc hién <cau Iénh>, néu sai thi két thac
cau lénh while.

+ sau khi <céu Iénh> duogc thuc hién, chuong
trinh s& quay lai kiém tra <diéu kién>

=> Trong khi <diéu kién> cho gia tri diing thi
thuc hién <cau léenh>.

Vi du:

\Vd1: Poan chuong trinh sau day s& in ra man hinh cac s6 nguyén tir 1 dén 100, giita hai s6

c6 it nhat mot ky tu tring.

int i=1;

while (i<=
cout<k<ik"
i++;

}

) {

mo.
14

Vd2: Poan chuong trinh sau ddy tinh tong cac chit s6 ctia s6 nguyén duong n.

Y tudng: Lién tuc chia 1y du cho 10 dé 1ay duoc hang don vi ctia n va chia ldy nguyén cho
10 dé x6a hang don vi cua n. Qua trinh két thic khin =0

int s=0;

while (n>0) {
s+=n%10;
n/=10;

}

cout<k<s;

\Vd3: Poan chuong trinh sau day tim wdc chung 16n nhat cua hai s6 nguyén duong n, m
Céach 1: Xét cac s6 i tir 1 dén min(n, m), néu n va m cing chia hét cho i thi luu lai gia tri i
lam wac chung. Do i tang nén so dugc luu lai cuoi cung la wéc chung 16n nhat cua hai so n, m.

{

}

int i=
while (i<=min(n,m))

,uc;

if(n%i==
i++;

cout<kuc;

and m%i==0) uc=i;

Cach 2: Str dung thuat toan Euclid

Dang phép tri

Dang phép chia

while (n'!'=m)

if (n>m) n-=m;

else m-=n; n=m;
cout<kn; m=r;
}
cout<kn;

while (m!'=0) {

int r=n%m;
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4. Mét s6 bai tap vi du
a. Ddy sé
Cho hai s6 nguyén a va b.
Yéu cau: Hay dua ra cac s nguy@n nam trén doan [a, b] chia hét cho 2 hoic chia cho 3 du 1.
Dir liéu vao: Hai s nguyén a va b;
Gidihan: 1 <a < b <105

Két qua: Pua ra man hinh cac sb tim duoc theo trinh ty ting dan cua gia tri, cac sd céach
nhau mot dau cach. Dir liéu vao luén dam bao co6 két qua
Vi du:

Input Output
515 67810121314

Chuwong trinh tham khdo:

#include <bits/stdc++.h>
using namespace std;
int main()
{
int a,b;
cin>>a>>b;
for(int i=a;i<=b;i++)
if(i%2==0 or i%3==1) cout<kikl" ";
return 0;
}

b. Ddy binh phwong gidm din

Cho hai s6 nguyén duong a va b.

Yéu‘cﬁu: Pua ra theo tht ty gid tri binh phwong giam dan cua cac sé nguyén duong k thoa
man diéu kién min (a, b) < k < max (a, b);

Dir liéu vao: Hai s6 nguyén a, b;

Gidihan: 1 < a,b < 10°;

Két qua: Pua ra man hinh céc s6 tim duoc theo trinh ty giam dan cua cac gia tri;

Vi du:

Input Output
58 64 49 36 25

Y tuwéng:

Goi maxx 1 gia tri 16n nhat trong hai s6 a, b

Goi minx 1 gia tri nho nhét trong hai s6 a, b

Duyét cac s6 i giam dan tir maxx vé minx roi in ra gidtri i * i
Chuwong trinh tham khdo:

| 1 [#include <bits/stdc++.h>




2 | using namespace std;

3 int main()

4 | {

5 int a,b;

6 cin>>a>>b;

7 int maxx=max (a,b);

8 int minx=min (a,b):;

9 for(int i=maxx;i>=minx;i--)
10 cout<<i*ik" ";
11 return 0O;

12 |}

Giai thich:

+Dong 7: dung dé tim gia tr lon nhét cta hai s6 a, b. O ddy khong sir dung cau Ignh if ma
st dung ham chuan max() cé san trong C++.

+Daong 8: dung dé tim gia tri nho nhét ciia hai sé a, b. Twong tu nhu dong 7, & day dung
ham chuan min() c6 san trong C++.
Cc. 8o déi xirng

Cho S(f) nguyén duong n, hdy cho biét n c6 phai 1a s6 doi xang hay khong? Biét rang s6 d6i
xtng 1a s6 ¢6 néu doc tur trai qua phai ciing c6 gia tri nhu doc tir phai qua trai.

lwu y: Khong st dung kiéu xau

Dir liéu vao: S6 nguyén duong n

Giéi han: 1 <n < 108

Két qua: In s6 0 néu n khong doi xang, nguoc lai in 1

Input | Output Input | Output

12321 |1 123312 |0

Y twéng:
Véi s6 nguyén duong n ta tao s6 m 1a sé dao cua n.
Vidun = 1234 thi s6 m = 4321 (viét theo thi tu tir phai sang trai cac chir sb trong n)
Sau d6 so sanh, néu n = m thi n 1a s6 d6i xtng, nguoc lai n khong phai 1a sé dbi ximg.
Pé tao s6 m ta lam nhu sau:
Budc 1l: gdnm =0
Budc 2: V6i mbi chit s6 trong n (tinh tir hang don vi) ta dua vao m.
Chuong trinh tham khao:

#include <bits/stdc++.h>
using namespace std;
long long n;
int main ()
{

cin >> n;

long long m=0,k=n;

~SJoy o Wi
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8 while (n'!=0)

9 {

10 m=m* + n%10;

11 n=n/10;

12 }

13 if (m==k) cout << 1; else cout << 0;
14 return 0O;

15|}

Giai thich:

+ Dong 10: n%10 1 chix s6 hang don vi ciia n. Dong nay thé hién viéc “dua chit sé trong n
vao m” nhu da trinh bay trong y tudng.

+ Dong 13: So sanh m va k, trong d6 k da dugc gan bang n ¢ dong 7, do vay viéc so sanh
nay thuc chat la so sanh m véi n dé dua ra két qua. Can phai luu lai gia tri caa n ban dau vao
bién k vi gia tri cua n luc nay (6 dong 13) dala 0.

d. Kiém tra tinh nguyén té
Mot sb nguyén duong n dugc goi 12 sd nguyen t6 néu n c6 chi c6 hai udc sd1al Va chinh

no. Vi du 7 la s6 nguyén t6 vi 7 chi c¢6 2 wdc sd 1a 1 va 7. S6 9 khong phai 1a s nguyén t6 vi nd
¢4 nhiéu hon hai uéc so.

Yéu cau: Hay cho biét n c6 phai 1a s nguyén té hay khong?
Dir liéu vao: S6 nguyén duong n
Giéi han: 1 <n < 10%?
Két qua: ghi 1 néu n 1a s6 nguyén t6, nguoc lai ghi 0
Input | Output Input | Output
7 1 10 0

Y twéng:

Dua vao dinh nghia c6 thé thay néu n 1a s6 nguyén 6 thi n khong c6 wéc s6 ndo nam trong
doan [2,n — 1], c0 thé gidi han lai doan nay la [2,n/2] vi n chac chan khdng chia hét cho bat
ky s6 nao thudc doan [n/2 + 1,n — 1]. Vi du véi n = 20 thi n khdng chia hét cho cac so6
11,12,..,19.

Ta c6 thé gioi han lai doan trén 13 [2,v/n] vi:

Giasin=ax*b (2 <a < b <n)thichic chin xay ratruonghop2 <a<vn < b <n.
Do vay chi can kiém tra a c6 phai la uéc cua n hay khong chi khéng can kiém tra b.

Chuwong trinh tham khdo:

#include <bits/stdc++.h>
using namespace std;
int main() {
long long n;
int k=1;
cin>>n;
if(n<=1) k=0; else
for(int x=2;x<=sqgrt (n) ;x++)
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if (n%x==0) k=0;
cout<kLk;
return 0;

}
e. Phan tich thanh thira sé nguyén t6

Cho s6 nguyén duong n. Hay phan tich n thanh tich cac sb nguyén t6.

Dir liéu vao: S6 nguyén duong n

Giéi han: 1 <n < 10°

Két qua:

Day gom k s nguyén to a,,a,, ..., a; saochoa; < a, < - < a; Vad ay.0y ... A = N
Vi du:

Input | Output
100 2255

Y twong
Ta s& xét c4c s6 tu nhién i tir 2 tro 18n. Vi mdi gid tri cua i,
+ néu i 1a uéc ca n thi:
-inraman hinh gid tri i
-gann =n/i
Viéc nay duoc thuc hién Iap lai cho dén khi n khéng chia hét cho i
+ néu i khong phai 1a wéc cua n thi i + +
Van dé:
+ Vi sao trong y tuong trén khdng can kiém tra s i 1a s0 nguyén t6? Vi neu n%i == 0 thi viéc
iniva n= n/i dugc thuc hién nhiéu lan cho dén khi i khong con la wdc cua n, diéy nay co
nghia la tat cd cac boi cua i cling khong phdi la woc cua n hay néi cach khac i chinh la s6 nguyén
to néu n%i == 0
+ i s& tang l1én dén bao nhiéu, dé thay i khong vuot qua n, tuy nhién ta chi can cho i ting dén
Vn Vi néu trong doan [2,v/n] ma khong cé gid trj cia i nao 1a wéc cia n thi trong doan [vn,n —
1] cling khong c¢6 gia tri ndo cua i la uéc cua n. Luc nay n 1a so6 nguyén to (néu n > 1).
Chuwong trinh tham khao:

#include <bits/stdc++.h>
using namespace std;
int main ()
{

int n;

cin>>n;

for(int i=2;i*i<=n;i++)

while (n%$i==0)
{
coutkik" ";
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n=n/i;
}
if(n>1) cout<k<n;
return 0O;

}

f. Basicl0_ s6 hoan thién

S6 hoan thién (hay con goi la s6 hoan chinh, s6 hoan hao hodc s6 hoan thanh) 13 mot sb
nguyén duong ma tong cac wdc nguyén duong chinh thirc ctia né (sé nguyén duong bi né chia
hét ngoai trir n6) bang chinh né.

Cho s6 nguyén duong n. Hay cho biét n ¢ phai 14 s6 hoan thién hay khong?
Dir liéu vao: S6 nguyén duong n
Gi¢i han: 1 < n < 10*2
Két qua: Ghi s 1 néu n 1a s6 hoan thién, nguoc lai ghi 0

Input | Output
6 1

Chuwong trinh tham khao:

#include <bits/stdc++.h>
using namespace std;
int main ()
{
long long n;
long long d=0;
int 1i;
cin>>n;
for(i=l;i*i<n;i++)
if(n%$i==0) d+=i+n/i;
if(i*i==n) d+=n;
cout<k<L (d==2%*n) ;
return 0;
}

5. Bai tap
Xem tai: http://Igdonkh.xyz/contest/loop
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Bai 10: HAM

1. Khai niém

Ham 12 mét loai ddi twong dugc st dung nhiéu trong cac ngdn ngi lap trinh. Trong C++
chung ta da sir dung ham trong cac bai hoc trudc day, vi du nhu ham abs(x) ding dé lay gia tri
tuyét doi cua s6 x, ham sqrt(x) dung dé lay can bac 2 cua x. Trong C++ con ¢6 rat nhiéu ham
khac, cac ham nay déu co dic dlem chung la dugc ngon ngix ap trinh xay dung san, _ngudi ding
chi viéc lay ra ding ma khong can quan tdm dén nd hoat déng nhu thé nao, chi Can quan tam
dén céac tham s va két qua cua no. Vi du véi ham sqrt(x) thi nguoi dung chi can biét x 12 gi
va sqrt(x) dung dé lam gi.

Ngoai cac ham C++ di xay dung sdn, ngudi dung c6 thé tao ra cac ham méi phu hop véi muc
dich khac nhau dé giai c4c bai toan khac nhau,

Bai toan vi du: Tinh tong S = a™ + b™ + ¢? + d9; trong d6 a, b, c,d, m,n,p, q 1a céc sd
nguyén duong c6 gia tri khong vuot qué 10.

Xac dinh bai toan:

+ Input: a,b,c,d, m,n,p,q
+ Qutput: tong S

Céach 1: Viét 4 doan chuong trinh dé tinh s; = a™; s, = b"; s; = c?; 5, = d¥; sau d6 tinh
téng s, + s, + S3 + s,. Chuong trinh tham khao cho cach nay nhu sau:
#include <bits/stdc++.h>
using namespace std;
int a,b,c,d,m,n,p,q;
long long s;
int main{()

{

cin>>a>>b>>c>>d>>m>>n>>p>>qg;
long long sl=1;

for(int i=l;i<=m;i++) sl=sl*a;
long long s2=1;

for(int i=1;i<=n;i++) s2=s2%*Db;
long long s3=1;

for(int i=l;i<=p;i++) s3=s3*C;
long long s4=1;

for(int i=l;i<=q;i++) sd=sd*d;
s=sl+s2+s3+s4;

cout<k<s;

return 0;

}
[Nhan xét: Vi céch nay ta phai viét lai 4 1an céc cau Iénh tuong ty nhau dé tinh 4 Ity thira,
diéu nay khéng can thiét.
Cach 2: Sir dung ham
Trong céch nay ta s& viét mot 1an duy nhat dé tinh lity thira.
Gia sir bai toan lily thira can giai la x”
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1 | #include <bits/stdc++.h>

2 | using namespace std;

3 |int a,b,c,d,m,n,p,q;

4 | long long luythua(int x, int y)

5 1 {

6 long long 1lt=1;

7 for(int i=l;i<=y;i++) lt=1t*x;
8 return 1t;

9 |}

10 | int main()

11 ] {

12 cin>>a>>b>>c>>d>>n>>n>>p>>qg;
13 cout<<luythua(a,m)+luythua (b,n)+luythua(c,p)+luythua(d,q)
14 return 0;

15 |}

Trong chuong trinh trén, cac dong tur 4 dén 9 1a ham dung dé giai quyét bai tgén x”. Sau khi
da xay dung xong ham tinh x” ta chi can goi lai n6 (dong 13) nhu cac ham c6 san cia C++.
Nhu vay, ham Ia mgt day Iénh mo ta mét s6 thao tAc nhar dinh va c6 thé duoc thurc hién (duwgc
goi) tir nhieu Vi tri trong chuong trinh.
2. Lgi ich khi sir dung ham
+ Tranh duoc ViéC’phéi Vié:t lap di 1ap lai mot ddy Iénh nao do. Trong bai toan trén, day 1énh
tinh ldly thira dugc viét lai 4 lan & c&ch 1, trong khi dung ham chi can viét 1 lan.
+ C6 the chia nho cong viéc cho nhiéu nguoi (nhom nguoi) thuc hién xay dung cac ham
khac nhau dé giai mot bai toan 16n.
~-kPhucvuchpquétﬁnhUﬁytuqnghéaIwétngudiwptﬁnhcéthés&dungIaicéchén1cé
san ma khéng can quan tdm dén cac thao tac nay dugc cai dat nhu thé nao.
+ Thuan tién cho viéc phaét trién, nang cap chuong trinh
3. Phan loai va céu tric cia ham
a. Phan logi ham
Trong C++ c0 hai loai ham:
Loai 1: Ham tra vé gia tri, vi du ham abs(x), sqrt(x)
Loai 2: Ham khong tra vé gia tri.
b. Céu trdc ciza ham
Ham trong C++ ¢6 ciu tric nhu sau:

<kiéu dir liéu> <tén ham>([<danh sach tham s6>])

{
[<day ciu lénh>]
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Trong do:

<kiéu di liéu>: 1a kicu dir ligu cia ham, <kiéu dir ligu>cé the a int, double, char,
bool .... néu ham thudc loai khéng tra veé gia tri thi <kiéu diz licu> la void.

<tén ham>:1a tén do nguoi dung ty dit theo quy tic dit tén cua C++.

<danh sdch tham s6>: Mdi ham thuong dung def: giai mot bai toan nao do, moi bai toan
thuong co input va output. Danh sach tham so dé thé hién input hodc output cua bai toan ma
ham giai quyét. Co thé xem lai yl' du ¢ trén, ham luythua(x, y) dung dé giai quyét bai toan x”
nén x, y dugc dung lam tham so.

Luu y: trong danh sach tham s6, mdi tham s6 €6 cau tric khai bao tuong tu nhu bién nén c6
kieu dit liéu phia trudc (xem lai)

<ddy cdu Iénh>: 1a cac cau Iénh trong C++. Trong <ddy cdu /énh> cb thé c6 mot hoic
nhiéu Iénh dang:

return [<biéu thirc>];

Y nghia cta Iénh ny 1 tra vé gia tri cho ham roi két thic viéc thuc hign ham. Trong loai ham
khong tra vé gia tri thi khong c6 <bieu thirc>. Vi du trong ham luythua(x, y) c6 Iénh return It;
dung dé tra ve gia tri liy thura x¥ cho ham
4. Vi du vé cach viét va sir dung ham

Trong phan nay s& c6 mot s6 khai niém méi nhu: tham so hinh thizc, tham so thyc s, tham
bien, tham trj,...Nhing khai niém nay sé dugc giai thich thong qua cac vi du dudi day.

Chuwong trinh tham khdo:

1 | #include <bits/stdc++.h>

2 | using namespace std;

3 |void wvehcn()

4 1 {

5 coutL"MrEH K AIxAILLend] ;
6 cout<k<g"* *"<g<Lendl ;
7 cout<<"* *"<<Lendl;
8 cout<k<"* *"<<Lendl;
9 coutKL"FAFA R FAAILLendl ;
10 |}

11 | int main ()

12 | {

13 vehcn () ;

14 return 0O;

15 }

Gidi thich:
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+ Ham vehcn() (tur dong 3 dén 10) dung dé vé hinh chit nhat theo yéu cau bai toan. Ham nay
khong co gié tri tra vé nén kiéu diz liéu cua ham 1a void. Ham nay khong c6 danh sach tham sé.

+ Dong 13: ham vehcen() sau khi xay dung dugc goi lai nhung khong c6 danh sach tham $6.
Céach goi lai ham da xay dung tuong tu nhu goi lai ham c6 san cua chuong trinh.

Vi du 2: In ra man hinh hinh chit nhat rdng ¢6 cac canh bang dau sao (*), trong do hai canh
lién tiép lan luot c6 a va b dau sao (*)

Chuwong trinh tham Khdo:

1 [#include <bits/stdc++.h> Két qua khi nhap
2 | using namespace std; a=10vab =38
3 |void vehecn(int a, int Db)
4 | {
5 for(int i=1;i<=a;i++) coutL"*";
6 cout<<endl;
7 for(int i=2,;i<b;i++)
8 {
9 cout<"*";
10 for(int j=2;j<a;j++) cout" ";
11 cout<"*"<<Lendl;
12 }
13 for(int i=l;i<=a;i++) cout"*";
14 |}
15 | int main()
16 | {
17 int a,b;
18 cin>>a>>b;
19 vehcn (a,b) ;
20 return 0;
21
22 }
Gidi thich:

+ Ham vehcen(int a, int b) (tir dong 3 dén 14) dung dé vé hinh chir nhat theo yéu cau bai
toan. Trong do a, b 1a hai tham so c6 kieu nguyén (int), cac tham so hinh thirc dugc khai bao
nhu ¢ dong 3 duoc goi la tham so hinh thizc. Ham nay khoéng cé gia tri tra vé nén kiéeu di liéu
cua ham la void

+ Dong 19: ham vehcn(a, b) sau khi xéy dung duoc goi lai véi hai tham sb truyén vao la
a,b. Céch goi lai ham da xay dung tuong tu nhu goi Iaj ham c6é san cua chuong trinh. Cac tham
s0 dugc sir dung trong loi goi ham duoc goi la tham so thuc suw.

+ Dong 5: Dung dé in ra a dau * cua canh trén cling

+ Dong 13: Dung dé in ra a ddu * caa canh dudi cling

+ Dong 7-12: Dung dé in ra hai canh hai bén. D& lam dicu nay can in b — 2 dong, moi dong
in dau * dau tién, tiep dén la a — 2 dau cach, cuoi dung la mot dau .

Vi du 3: Tim u6c chung 16n nhat caa hai s6 nguyén duong a, b

Chuwong trinh tham khdo:
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#include <bits/stdc++.h> Két qua khi nhap

1
2 | using namespace std; a=12vab =18
3 | int ucln(int a, int b) 12 18
4 { UC max = 6
5 while (a%b!=0) 12 18
6 {
7 int r=a%b;
8 a=b;
9 b=r;
10 }
11 return Db;
12 |}
13 | int main()
14 | {
15 int a,b;
16 cin>>a>>b;
17 cout<k<"UC max = "<<ucln(a,b)<<endl;
18 cout<<ak" "<<b;
19 }
Gidi thich:

+ Ham ucln(int a, int b) (tr dong 3 dén 12) ding dé tim wéc chung I6n nhat ciia hai s6 nguyén
a,b. Trong d6 a, b 1a hai tham sé hinh thizc c6 kiéu nguyen (int). Ham nay cogiatritra Ve nén
kiéu dir liéu caa ham 13 int (uéc chung 16n nhat cua hai s6 nguyén 12 mot sb nguyén), cudi ham
(dong 11) c6 cau lénh return b; dung dé tra vé gia tri b chinh 1a wéc chung 16n nhat caa hai s6
nguyén a, b ban dau (luu y gia tri b nay da duoc xu ly théng qua cac cau l1énh ¢ dong 5 dén 10)

+ Dong 17: ham ucln(a, b) sau khi xay dung duoc goi lai véi hai tham sé thuec su truyén vao
la a, b.

+ Dong 18: Dung dé in ra man hinh gié tri cia hai s6 a, b sau khi thyc hién tim uéc chung Ién
nhat cia chiing. Nhan thay rang, trong ham ucln(int a, int b) (tr dong 3 dén 12) c6 cac cau Iénh
lam thay doi gia tri cua hai so a, b tuy nhién sau khi thoat khéi ham gié tri cia hai sé nay
khéng thay doi. Hai tham s6 hinh thac a, b (6 dong 3) duoc goi la tham tr;

Vi du 4: Hoan doi gia tri hai s6 nguyén a, b

Chuwong trinh tham khdo:

}

int main()

{

1 | #include <bits/stdc++.h>
2 |using namespace std;

3 |void hoandoi(int &a, int &b)
4 | {

5 int tg=a;

6 a=b;

7 b=tg;

8

9

10

11

int a,b;




12
13
14
15

cin>>a>>b;
hoandoi (a,b) ;
coutKak<" "<<b;

Gidi thich:

+ Ham hoandoi(int &a, int &b) (tir dong 3 dén 8) dung dé hoan d6i gié tri hai sé a, b. Piém
khac biét trong ham nay la hai tham s6 hinh thac a, b ¢6 ky tu & & phia trudc. V6i cach khai bao
nhu vay ta goi a, b 1a cac tham bién, gia tri cta tham bién co thé thay doi sau khi thuc hién loi

goi ham.

+ Dong 13: ham hoandoi(a, b) sau khi xay dung duoc goi lai véi hai tham sé thyc si truyén

vao la a, b.

+ Dong 14: in ra man hinh gia tri cua hai s6 a, b sau khi thuc hién 16i goi ham. Viéc in ra man

hinh gitp ta biét duoc gia tri cia a, b ¢6 thuc su thay doi hay khong.
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BAI 11: KIEU MANG

1. Bai toan

Xét bai toan sau: Viet chuong trinh nhap vao nhiét d¢ trung binh ctia 7 ngay trong tuan. Hay
cho biét:

1. Nhiét do trung binh cua ca tuan?

2. Sb ngay c6 nhiét @6 16n hon nhiét d6 trung binh cua ca tuan?

Huwoéng dén:

+ Nhiét d6 trung binh cua ca tuan: tbng nhiét 6 ctia 7 ngay chia cho 7

+ Xét lan luot nhigt do cua cac ngay, néu ngay nao cé nhiét do lon hon nhigt do trung binh
cua Ca tuan thi tdng bién dem.

Chwong trinh:

Str dung cac kién thirc o bai trudc ta co thé viét chuong trinh nhu sau:
#include <bits/stdc++.h>
using namespace std;

int main()

{

double tl1,t2,t3,t4,t5,t6,t7,ttb;
int d=0;
cin>>t1I>>L2>>t3>>t4>>E5>>t6>>t7;
ttb=(tl+t2+t3+t4+t5+t6+t7)/7;
if(tl1>ttb) d++;

if(t2>ttb) d++;

if (£3>ttb) d++;

if (t4>ttb) d++;

if (t5>ttb) d++;

if (t6>ttb) d++;

if(t7>ttb) d++;
cout<<ttb<<endl<<d;

return 0O;

Nhgn xét:

+ Chuong trinh khai bao 7 bién khac nhau dé luu trit nhiét d6 trung binh ciia 7 ngay.

+ Chuong trinh dung 7 cau 1énh if dé kiém tra nhiét d6 cua 7 ngay co lén hon nhiét do trung
binh hay khéng.

Tir dé ndy sinh vin dé: néu sb luong ngay can xét lon (vi du 100 ngay, 10000 ngay...) thi 5O
lwong bién don can khai bao rét 16n, s6 luong cau lénh if can dung rat nhiéu. Diéu nay 1am cho
chuong trinh dai, de’Xay ra sai sot, dac biét 1 s6 lugng ngay can phai biét truéc nén chuong
trinh khong giai quyet dugc véi nhitng trueong hop s6 ngay khac nhau.

Dé giai quyet c4c van dé & trén, ta str dung kiéu mang dé quan ly cac bién don luu trir nhiét

dd mot cach dé dang dé thuc hién cac thao tac nhu: nhap, xuat, tinh téng, duyét qua toan bo cac
bién...ma khong can nhiéu cau lénh riéng ré.
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2. Kiéu mang mét chiéu

Mdng mét chieu 1a day hizu han cac phan ti ciing kiéu.

Vi du:

+ Déy s6 thyc luvu trir nhiét d6 cia 7 ngay trong tuan, nhiét do cia mdi ngay la mot phan tir
cé kiéu double.

+ Déy s6 nguyén luu trit sis6 cac I6p ctia mot trueong hoc, si s cua méi 16p hoc 1a mot phan
tur O Kiéu int.

Pé sir dung kiéu mang mét chiéu can xdc dinh duoc:

+ Tén kiéu mang mét chiéu;

+ Sb luong phan tir;

+ Kiéu dir liéu cua cac phan ti;

+ Cach khai bao bién;

+ Céch tham chiéu dén mot phan ti.

a. Khai bdo mdang mét chiéu
Cu phap:
<kiéu di ligu> <tén bién mang>[<sé luwong phan tir toi da>];

Trong do:

<kiéu daz liéu>: la kiéu dix liéu ctia cac phan tir trong mang

<tén bién mang>: Do ngudi dung tu dit theo quy tic dat tén cua C++

<s6 lwong phan ti toi da>: S6 lwong 1on nhat cac phan tir mang c6 thé luu trit.
Vi du:
+ Khai bdo mang dé luu trit nhiét do caa 7 ngay trong tuan

double tdo[7];

Nhiét do ciia moi ngay la kiéu s6 thuc nén <kiéu diz ligu> 1a double; tdo la tén bién mang,
co thé sur dl_mg cac tén khac ‘nhu nhieqdo, ndo, ...; Can khai bao d¢ luu trir duoc nhiét do cua 7
ngay trong tuan nén mang can co 7 phan tu.

+ Khai bdo mang dé luu trit si s6 cua cac 16p trong mot truong hoc ¢6 téi da 50 16p.

int siso[50];

Si s6 cua mot 16p hoc 1a s6 nguyén nén cé the diing kiéu int de lam <kiéu dir lieu> cua céc
phan tir trong mang, siso la tén bien mang; trudng €6 toi da 50 16p nén mang can c6 50 phan tu
dé Iuu trix si so cua I6p hoc, moi phan tir 1a si s6 cua mot 16p
b. Cich tham chiéu dén méing mét chiéu

Tham chiéu dén mot phan tir trong mang 6 thé hiéu 1a “goi” dén mot phan tir nao d6. Muc
dich cua viéc tham chicu la st dung mot phan tir vao cac cong viéc nhu: nhép, xuat, cau Iénh
gan... V¢ co ban ta co thé hiéu moi phan tir cia mang la mét bién don.

Dé tham chiéu dén mot phan tir cia mang ta ding tén bién mdng, tiép theo 1a chi sé ciia
phan tir dwo'c dat trong cap ngogac [ va |
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Luru y: chi sb (hay con goi 1a vi tr) cua cac phan tir trong mang duoc danh s thir tu tir tréi
sang phai bat dau tur 0.

Vi du: Gia str ta c6 mang songuyen c6 5 phan tir c6 gid tri cac phan tir va chi sb trong tng
nhu sau:

Chiso |01 |2[3 ] 4
Giatri | 4 |6 | 3|8 10
Pé tham chiéu dén phan tir ¢6 chi s6 0, 2, 4 trong mang songuyen, ta viét lan luot:
songuyen|0]

songuyen|2]
songuyen|4]
3. Mot s6 vi du
Vidu I:

Chuong trinh sau dy thuc hién khai bdo mang dé luu trit ddy s6 nguyén c6 téi da 1000 sb,
sau d6 nhap dir liéu cho day roi in ddy so6 ra man hinh:

1 #include <bits/stdc++.h>
2 | using namespace std;
3 int al 1:;
4 int n;
5 int main()
6 | {
7 cin>>n;
8 for(int i=0;i<n;i++) cin>>af[i];
9 for(int i=0;i<n;i++) cout<Lal[il<" ";
10 return 0O;
11 |}
Giai thich:

+ Dong 3: khai bao mang c6 t6i da 1000 phan tir, mi phan tir c6 kiéu dit liéu int;

+ Dong 4: khai béo s6 nguyén n 12 56 lwgng phan tir thyc té ctia mang duge ngudi ding nhap
tur ban phim & dong 7, viéc nhap n phai dugc thuc hién trudc khi nhap gia tri cho day so;

+ Dong 8: Nhap gié trj cho day s6 bang cach nhap gié trj cho ting phan tir, cac phan tir trong
mang co chi so tir 0 dén n — 1 nén gia tri cta bién i trong cau lénh for ciing thay doi tir 0 dén
n—1.

+ Dong 9: In gia tri cua ddy sé ra man hinh bang céch in gia trj cua tirng phan tir trong mang.
Vidu 2:

Chuong trinh sau day nhap vao nhiét d cuian (n < 1000) ngay. Sau d6 tinh va in ra:

1. Nhiét do trung binh cta n ngay;

2. S6 ngay c6 nhiét do Ién hon nhiét d6 trung binh cua n ngay.
#include <bits/stdc++.h>

using namespace std;
double a[ 1;
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int n;
int main{()

{
cin>>n;
for(int i=0;i<n;i++) cin>>al[i];
double ttb=0;
for(int i=0;i<n;i++) ttb+=al[i];
ttb/=n;
int d=0;
for(int i=0;i<n;i++)

if(a[i]l>ttb) d++;

cout<<ttb<<endl<<d;
return O;

}

Vidu 3:

Chuong trinh sau

day nhap vao sb nguyén duong n(n < 1000) va day 30 nguyen
ai, a,, ..., a, sau do in ra man hinh vi tri cua phan tir c6 gla tri 1on nhat trong day sé, néu c6

nhiéu phan tir 6 cling gid tri Ion nhét thi in ra vi tri 16n nhat tim duoc.

Y tueng:

+ Khai b4o mang mét chiéu a (cd vi tri cac phan ta tir 0 dén n — 1)

Gia sir ban dau phan tir dau tién trong day co gia tri 16n nhat, gan vt = 0; Lan luot so sanh
cac phan tur tiep theo (tur vi tri 1 dén n — 1) véi phan tir ¢ vi tri vt, néu ali] = a[vt] thi vt = i.

Két qua la vt + 1
Churong trinh tham

khao:

1

OW 0 J o O b W N

=
o

11

#include <bits/stdc++.h>

using namespace std;

int af[ 1;

int n;

int main()

{
cin>>n;
for(int i=0;i<n;i++) cin>>al[i];
int vt=0;
for(int i=0;i<n;i++)

if(a[i]>=a[vt]) vt=i;

coutlvt+l;
return 0O;

Question and Answer:

Q1: Tai sao ¢ dong

Al: Vi day sb theo yéu cau dé bai bat dau tir 1, con mang luu trir dy sé bat dau tir 0.
Q2: C4 thé bo dau = ¢ diéu kién a[i] >= a[vt] (dong 9) duoc khdng? vi sao?

10 lai ghi vt + 1 chtr khéng phai vt?




A2: Khong the vi néu bo dau = thi vt 1a vi tri nho nhat ciia cac phan tir ¢6 ciing gid tri I6n
nhat (sai yéu cau bai toan).
Q3: Néu mudn in ra man hinh gia tri I6n nhat cua day s6 thi chuong trinh trén can sira lai nhu
thé nao?
A3: Chi can sira lai ¢ dong 10 1a cout << a[vt];
Vidu 4:
Sip xép day s6 nguyén c6 téi da 1000 sb theo thir tu ting dan bang thuat toan trao doi.
Y tuéng:
“V6i mi cap s6 bat ky trong day, néu sb dimg truéc ¢d gia tri lon hon s6 ding sau thi hoan
doi gia tri cua chang.
Cu thé: Xét moi cip sb a;, a; (i < j) trong ddy, néu a; > a; thi hoan doi gia tri hai s6 a;, q;
vai nhau.

Chwong trinh tham khao:

1 #include <bits/stdc++.h>
using namespace std;
int al 1;
int n;
int main()
{
cin>>n;
for(int i=0;i<n;i++) cin>>al[i];
9 for(int i=0;i<kn-1;i++)
10 for(int j=i+1l;j<n;j++)
11 if(al[il>aljl)
12 {
13 int tg=alil;
14 alil=aljl;
15 aljl=tg;
16 }
17 for(int i=0;i<n;i++) cout<al[i]l<k" ";
18 return 0;
19|}
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Giai thich:

+ Dong 9+10: Sir dung 2 vong lap for 1ong nhau dé xac dinh 1 ¢ap s6 trong déy, & dong 10
tathay j = i + 1 dé dam bao diéu kién j > i nghia la a[j] lubn Ia s6 ding sau ali].

+ Dong 13+14+15: dung d¢ hoén doi gia tri hai s0 a[i] va a[j] bing cach dung bién trung
gian tg. Co thé thay 3 dong Iénh nay bang ham swap(ali], a[j]);
Vi du 5: Chén phin tir

Cho sé nguyén duong n, k (n < 1000; k < 10?) va ddy s6 nguyén duong ay, ay, ..., A1, Gy
da dugc sap xep tang dan. Hay chén so nguyén k vao day sao cho ddy so van gitr nguyén thur tu
sap xep.

Vi du:




Input Output
58 346789
34679

Y twong:
Thuc hién theo cac budc sau:
Budc 1: Tim vi tri can chén, gia sir vi tri tim dwoc 1a vt
Budc 2: Pay cac s co vitrin,n — 1,n — 2, ..., vt + 1 ra phia sau mot vi tri: a; = a;_,
Budc 3: Gana,; = k
Chuwong trinh tham khdo:

1 #include <bits/stdc++.h>
2 | using namespace std;
3 int al 1;
4 int n,k;
5 int main()
6 | {
7 cin>>n>>k;
8 for(int i=l;i<=n;i++) cin>>al[i]l;
9 int vt=1;
10 while (a[vt]<k and vt<=n) vt++;
11 for(int i=n;i>=vt;i--) al[i+l]l=al[il;
12 alvtl=k;
13 for(int i=1;i<=n+1;i++) cout<al[i]l<" ";
14 return 0;
15 |}
Giai thich:

+ Dong 9, 10: Thé hién Budc 1; sau khi chuwong trinh thuc hién xong 2 dong nay thi vt chinh
|2 vi tri can chen.

+ Dong 11: The hién Budc 2; o day bién i 1a vi tri cua cac phan tr can dugc dich qua phai
mot budc, ta can dich phan tir cudi cing trudce nén i giam tir n vé vt + 1

+ Dong 13: Thé hién Buéc 3;

4. Tao day s6 ngau nhién
a. Ham rand()

Ham rand() co y nghia la tao mot s6 nguyén ngau nhién trong doan [0, RAND_MAX], trong
d6 RAND_MAX 1a mot hang sé ¢6 san c6 gié tri phu thudc vao chuong trinh dich (trong tai liéu
nay st dung chuong trinh dich c6 RAND_MAX = 32767)

+ Pé tao mot s6 nguyén ngau nhién cé gia tri thudc doan [0, x — 1] ta viét: rand () %x
Vi du: Dé tao mot s6 nguyén ngau nhién cé gia tri thuoc doan [0,300] ta viét rand ()%301
+ Pé tao mot s6 nguyén ngau nhién cé gia tri thudc doan [—x, x] ta viét:
rand()%(x + 1) — rand()%(x + 1)




Vi du: Bé tao mot s6 nguyén ngau nhién c6 gia tri thuoc doan [—300,300] ta viét:
rand()%301 — rand ()%301
+ Dé tao mot day sb ay, ay, ..., a,_q, a, trong d6 mdi sé a; (i = 1...n) co gia tri ngau nhién
trong doan [—300,300] ta viét:
for(int i=l;i<=n;i++)
a[il=rand ()% -rand() % ;

b. Bai toan
Viét chuong trinh nhap tir ban phlm s6 nguyén duong n, k (n < 1000) rdi tao day sb nguyén

Ay, 0y, -, Ay—1, Ay SO cho moi 30 a; (i=1..n) cé gia tri thuoc doan [—300,300]. In ra man
hinh day sb vira tao va téng céc sd Ia boi cua sb6 nguyén k.

Nhdn xét:

Trong bai nay chi nhap hai sé6 nguyén duong 1a n va k con day s khong dugc nhap tir ban
phim ma dugc tao mot cach ngau nhién. Do d6 ta phai sir dung dén ham rand();

Chuong trinh tham khao:

1 | #include <bits/stdc++.h>
2 | using namespace std;
3 int main()
4 1 {
5 srand(time (0)) ;
6 int n,k;
7 int af[ 1;
8 cout<<"Nhap n, k: ";
9 cin>>n>>k;
10 cout<<"Day so ngau nhien: ";
11 for(int i=l;i<=n;i++)
12 a[il=rand ()% -rand() % ;
13 for(int i=1,;i<=n;i++) coutal[i]l<k<" ";
14 cout<<endl;
15 int sumk=0;
16 for(int i=l;i<=n;i++)
17 if(a[i]1%k==0) sumk+=a[i];
18 cout<<"Tong cac so la boi cua "<<k<<": "<<sumk;
19 return 0;
20 |}
Giai thich:

+ Dong 5: srand (time(0)); dung dé khai tao bo sb ngiu nhién trudc khi dung ham rand();
Néu khong c6 srand(time(0)); thi chuong trinh s& cho ra két qua gidng nhau trong cac lan
thuc hién chuong trinh.

5. Bai tap

Xem tai: http://lgdonkh.xyz/contest/arrld



http://lqdonkh.xyz/contest/arr1d

BAI 12: KIEU XAU
Trong bai 2, chiing ta di dé cap dén kiéu xau thong qua gidi thiéu vé hing xau, vi du:
"Tin hoc" "phong chong dich Covid 19" "mang khau trang"
Xau la day cac ky tu trong bd ma ASCII, mdi ky tu dugc goi 1a mot phén tr cia xau.
Sd lugng ky tu trong xau dugce goi 1a do dai cua xau.
Vidu:
Xau "Tin hoc" ¢6 7 ky tu nén do dai cta xau la 7;
Xau "phong chong dich Covid 19" ¢6 25 ky tu nén do dai cua xau la 25;
Xau c6 d6 dai 0 duoc goi la xau rong, ky hiéu "
Co thé xem xau la mang mot chiéu ma mdi phan tir 1a mot ky tu, cac phan tir cta xau duoc
danh so thur tu bat dau tur 0.
Vi du:
S6 thir tu cua cac ky tu trong xdu "Tin hoc" la:
0|12 |3|]4]5]6
T|1|n h|lo]|c

S6 thir tu cua cac ky tu trong xau "chuc mung nam moi" I&:
0/1/2|3[4|5]6]|7|8[9]10[11]12]13|14|15]16

c |h |u|c m|u |n |g n|a |m m |o |1

Tuong ty mang, tham chiéu dén mot phﬁn tur trong xau dugc xac dinh boi tén bién x4u va chi
s0 dugc dat trong cdp ngoac [ va |;

Vi du:
Gia sir bién monhoc dang luu trit gia tri xdu "Tin hoc" thi:
monhoc[0] cho ky ty 'T" monhoc|[2] cho ky ty 'n'
monhoc|[4] cho ky tu 'h' monhoc[5] cho ky tu 'o'

Trong C++, dé 1am viéc vé6i xau ta sir dung thu vi¢n string.
#include < string >
Sau déy 14 trinh bay vé cach khai bao kiéu dit liéu xau va cac thao tac trén xau
1. Khai bao xau
Dé khai bao bién xau, ta str dung tén danh riéng string.
CU phép: string <tén bién xau>;
<tén bién xau> do nguoi dung tu dit theo quy tic dit tén trong C++.
Vi du: Khai bao bién xau dé luu trit ho va tén ctia mot ngudi

string hoten;
2. Nhap xau

Dé nhap mot xau tir ban phim ta dung cdu tric:

getline(cin,<tén bién xau>);




Vi du: dé nhap gié tri cho xau s tir ban phim ta viét: getline(cin, s);
3. Phép ghép xau
Phép ghép xau duge dung dé ghép 2 hay nhiéu x4u thanh mot xau.
Ky hiéu: ddu cong (+)
Vidu:
Phép ghép xau
"chuc mung" + " nam moi"
cho két qua qua 1a "chuc mung nam moi"
Cho xau s = "aaa"vat = "bbb"
Néu thyc hién cau lénh s = s + t; thi gia tri cua xau s 1a "aaabbb"
Néu thuc hién cau Iénh s = t + s; thi gia tri caa xau s 13 "bbbaaa"
4. Cac phép so sanh xau
Céc phép so sanh xau: bang (==), 16n hon hoic bang (>=), nho hon hoic bang (<=), 16n
hon (>), nho hon (<), khéac (! =)
Quy tic so sanh xdu:
Q1: Hai xau bang nhau néu ching gidng nhau hoan toan
Vidu: "Tin hoc" == "Tin hoc"
Q2: Néu xau A 1a doan dau cua xau B thi A nho hon B
Vidu: "May tinh" < "May tinh cua toi"
Q3: Xau A nho hon xau B néu ky tu dau tién khac nhau gitra ching ké tir trai sang trong
xau A co ma ASCII nho hon xau B
Vidu: "quoc gia" < "quoc su"
Vidu: "quoc Gia" < "quoc gia"
5. Mt s6 phwong thirc co ban véi xau
Trong C++ xau 1a mot ddi twgng. Cac ham duogc xay dung cho mot ddi tuong duge goi 1a
phuong thirc. Mot phuong thic thuong duoc st dung theo cu phéap
<tén bién>.<tén phirong thirc([danh sach tham s6])>
a. Phwong thuc length()
s.length() cho gia tri 1a do dai ciia xau s
Vi du: Véi s = "Tin hoc"; thi cout << s.length(); cho két qua in ra man hinh 13 7
b. Phwong thuc substr()
s. substr(vt,n) tao xau con gdm n ky ty lién tiép bat dau tir vi tri vt cta xau s.
Vidu: Cho s = "chuc mung nam moi";
t=s.substr(2,7); sé cho xau t c6 gia tri t = "uc mung";




¢. Phuwong thuc find()
s. find (t) cho biét vi tri xuat hién dau tién ctia xau t trong xau s, néu t khong xuét hién trong
s thi cho két qua 1a -1.
Vidu: Chos = "cabcdbc";
s. find("bc"); cho gia tri 1a 2.
(int)s. find ("abx"); cho gia tri 1a -1.
d. Phwong thurc erase()
s.erase(vt,n) thuc hién x6a n ky tu bat dau tir vi tri vt cta Xau s.
Vi du: Cho s = "cabcdbc”; sau khi thuc hién s. erase(2,3); thi gia tri cia s = "cabc”
e. Phuwong thuc insert()
s.insert(vt, t) thuc hién chén xau t vao vi tri vt cua xau s.
Vidu: Chos = "cabcdbc";
Sau khi thuc hién s. insert(2,"123"); thi gid tri cia s = "cal23bcdbc";
5. Mot s6 vi du
Vidu I:
Chuong trin’h sau day nhap vao ho tén cua hai nguoi vao hai bién xau roi dua ra man hinh
xau dai hon, néu bang nhau thi dua ra xau nhap sau.

#include <bits/stdc++.h>

using namespace std;

int main ()

{
string htl,ht2;
getline(cin,htl);
getline(cin,ht?2);
if(htl.length()>ht2.length()) cout<<htl;
else cout<<ht?2;
return 0O;

}

Vidu 2:
Chuong trinh sau day nhap vao hai xau roi kiém tra ky tu dau tién cua xau thir nhat c6 tring

voi1 ky tu cudi cung cua xau tha 2 hai khong?

#include <bits/stdc++.h>

using namespace std;

int main ()

{

string s,t;
getline(cin,s);
getline(cin,t);




Vidu 3:

int last=t.length()-1;

else cout<k<"khac nhau";
return ;

if(s[0]==t[last]) coutkL"trung nhau";

Chuong trinh sau nhap mot xau tir ban phim roi dua ra man hinh xau d6 theo thir tu nguoc lai.

Vidu 4:

#include <bits/stdc++.h>
using namespace std;
int main()
{
string s;
getline(cin,s);
int last=s.length()-1;
for(int i=last;i>=0;i--) cout<<s[il];
return 0;
}

Chuong trinh sau nhap mot xau tir ban phim ro1 dua ra man hinh xau d6 sau khi loai bo hét
cac dau cach (néu co)

Vidu 5:

")

#include <bits/stdc++.h>
using namespace std;
int main()
{
string s;
getline(cin,s);
while((int)s.find (" ") !'=-1)
{
int vt=(int)s.find ("
s.erase(vt,1);
}
cout<k<s;
return 0;
}

Chuong trinh sau nhdp xau s; tur ban phim, tao xau s, bang cach loai bo cac chit s6 c6 trong

s, (gitr nguyén th tuy xuat hién ciia chung) roi dua két qua ra man hinh.

#include <bits/stdc++.h>
using namespace std;
int main()
{
string sl,s2="";
getline(cin,sl);
int last=sl.length()-1;




for(int i=0;i<=last;i++)

if(s1[i]>'9"
cout<<s2;
return 0O;

or sl1[i]1<'0") s2=s2+sl1[i];




BAI TAP LAP TRINH - KIEU XAU

1. Pém sb tir

Hay viét chuong trinh, nhap vao mot xau roi ’in ra man hinh s6 lugng tir trong xau. Biét rang
mot day cac ky tu lién ti€p khong chira ky tu trang dugc goi 1a mat tur.

Xau ‘nhép vao (;hi co ky tu chir cai, Chl?l’ s6, ky tur ‘Eréng; khéng co trueong hop ky tu trang
dirg dau xau, cuoi xau hodc hai ky tu trang dung lién nhau.
Y twong:

DPém s6 ddu cach trong xau, sb tir 13 s6 luong dau cach + 1
Chuwong trinh tham khao:

1 | #include <bits/stdc++.h>

2 | using namespace std;

3 |int main ()

4 1 {

5 string s;

0 getline(cin,s);

7 int sokytutrang=0;

8 int last=s.length()-1;

9 for(int i=0;i<=last;i++)

10 if(s[i]==' ') sokytutrang++;
11 if(s.length () !'=0) sokytutrang++;
12 cout<<sokytutrang;

13 return 0O;

14 |}

Gidi thich:
+ Dong 9, 10 dung dé dém s6 luong Ky tu tring trong xau s nhu da néu & y tudng.
~+Dong 11: néu xau s rong (c6 do dai 0) thi s6 tir trong xau 12 0, do vay dong nay kiém tra

néu xau khéc rong thi ting sokytutrang 1én 1 (chinh 1a s tir trong x4u)
2. Xau doi xirng

Mot xau duoc goi la xau dbi xtrng’ néu doc xau do tir trai sang phai cling nhu doc tir phai
sang trai. Vi du cac xau sau la xau doi xtrng: "12321" "a?ma" "abccba". Hay lap trinh nhép
tr ban phim mot xau rdi cho biét xau dé co phai 1a xau doi1 xtirng hay khong?
Y tuwéng:

Tao xau ¢ 1 xau dao cua s, sau do thyc hién so sanh hai xau s va t, néu bang nhau thi s 1a
xau doi xung, nguoc lai s khong phai la xau doi xing.
Chuong trinh tham khao:

1 | #include <bits/stdc++.h>
using namespace std;
int main()

{

[C2RNT- NGV RN\

string s;




6 getline(cin,s);

7 int last=s.length()-1;

8 string t="";

9 for(int i=0;i<=last;i++)

10 t=s[i]+t;

11 if (s==t) cout<<"Doi xung"; else
12 cout<<"Khong doi xung'";

13 return 0;

14 |}

Giai thich:

+Dong 9, 10 dung dé tao xau ¢t 1a xau dao cua s, xau t lac dau gan bang réng (dong 8). Xau
t duoc tao bang céch Iy tirng Ky tu caa Xau s (tir trai sang phai) dé ghép vao dau xau t.

+ Dong 11 dung dé so sanh hai xau
3. Thay thé xau

Viét chuong trinh nhap tir ban phim xau s roi in ra man hinh xau s sau khi thay thé tat ca
cac cum ky tu "anh" bang "em".

Vi du: nhap tir ban phim x&u s = "anh ay la anh cua toi"

Xau s sau khi duogc thay thé 1a: s = "em ay la em cua toi"

Y twong:

Thay thé‘xéu "anh" bang xau "em" d@)ng‘nghia voi yiéc x0a xau "anh" sau d6 chén xau "em"
vao vi tri can x6a. Do vay trong bai nay can dung dén hai phuong thitc erase() va insert()
trong xau, ngoai ra h,ai phuong thirc nay ‘cén‘ xac dinh vi tri nén ta st dung thém phuong thirc
find(). Viéc thay thé dugc thuc hi¢n nhi€u lan nén str dung cau 1énh 1ap while.

Chuwong trinh tham khdo:

1 #include <bits/stdc++.h>

2 | using namespace std;

3 int main()

4 | {

5 string s;

6 getline(cin,s);

7 while((int)s.find("anh") !'=-1)
8 {

9 int vt=(int)s.find("anh");
10 s.erase(vt,3);

11 s.insert(vt,"em");

12 }

13 cout<<s;

14 return 0;

15 |}

Luu y:
+ Khi thuc hién phuong thic find () trong xau can ép kiéu vé int dé tranh trudng hop

khong tra vé —1 khi khong tim thay xau.
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+ Trudéc khi thuc hién phuong thirc erase() (dong 10) va insert() (dong 11) can luu lai vi
tri tim duoc cua chudi "anh" nhu ¢ dong 9
4. Chuan hoa xau

Nh’ép tir ban phim xau s, hay in ra man hinh xau s sau khi thue hién chuin héa xau theo cac
quy tac:

+ Xoa cac ky tu tring dau xau;

+ Xoa cac ky tu tring cudi xau;

+ Néu c¢6 hai ky ty tring lién tiép trong xau thi x6a di 1 ky tu trang.
Y twong:

Str dung Phu(mg thic erase() dé xoa cac k}'/‘u_r trang theo yéu cau dé bai. Viéc can lam l1a
x0a ky tu trang & vi tri nao va bao nhiéu ky tu can xoa:

+ Xo6a cac ky tu tréng dau xau: Vi tri: 0; sb luong ky tu can xoa: 1

+ X0a c4c Ky tu trang cudi xau: Vi tri: s. lenth() — 1; s6 luong ky tu can x6a: 1

o+ Néu c6 hai Ky tu trang lién tiép trong xau thi x6a di 1 ky tu trang: Vi trizs. find (" UL ");

sO lugng ky tu can xoa: 1;

Luu y: U thay cho ky hiéu ky tu trang
Chuwong trinh tham khdo:

#include <bits/stdc++.h>

using namespace std;

int main ()

{
string s;
getline(cin,s);
while(s[0]==' ') s.erase(0,1);
while(s[s.length()-1]=="' ') s.erase(s.length()-1,1);
while((int)s.find(" ")'!'=-1) s.erase((int)s.find(" "),1);
cout<k<s;
return 0O;

}

5. Day ngoac ding

Xét xau s chi bgo gom cac ky tu ngoac mo '(" vangodc déng ")'. Xau s xac dinh mot cach
dat ngoac dang néu thdéa man cac dicu kién:

+ S6 ngodc mé bang sd ngodc dong;

+ Néu duyét tir trai sang phai, s6 luong ngodc mé ludn 16n hon hoic bang sé luong sé ngodc
dong.

Viduxau "((0(0)))" 1a mdt cach dat ngodc dung, con xau "(()()))()))" 1a mot cach dat
ngoac sai.

Hay viét chuong trinh nhap vao xau s va kiém tra xau s c6 phai 1a mot cach dit ngoic dung

hay khong?



Y twong:

Ban d;ﬁu xem nhu ddy ngodc nhap vao 13 mot diy ngodc ding, sau d6 tim céc truong hop dé
dua ra két luan day ngodc sai.

Ta s& xét lan luot cac ky tu tir dau dén cudi xau s dong thoi dém sb luong ky ty ngodc me va
ngodc déng, néu tai mot vi tri trong xau s ma sé luong ngodc mé nhiéu hon sb lwong ngodc
dong thi xau s 1a mot day ngoac sai.

Khi xét hét xau s ma sb luong ngodgc mé khéc sé luong ngodc déng thi xau s 1a mot day
ngoac sail.

Chuwong trinh tham Khdo:

1 | #include <bits/stdc++.h>

2 | using namespace std;

3 int main()

4 | {

5 string s;

6 getline(cin,s)

g int n mo=0,n dong=0;

8 int last=s.length()-1;

9 string check="Day ngoac dung'";

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

11 {

12 if(s[i]==" (") n_mo++;

13 else n dong++;

14 if(n mo<n dong) check="Day ngoac sail';
15 }

16 if (n mo'!=n dong) check="Day ngoac sai";
17 cout<<check;

18 return O;

19 |}

6. Gia tri caa xau

Gia tri cua xau s chinh bang tong gié tri ciia cac ky tu sé ¢6 trong xau s, vi du s = "1a2b"
thigidtricnaxduslal+ 2 = 3.

Viét chuong trinh nhap vao Xau s rdi in ra man hinh gié tri ciia no.
Y tuwéng:

Xévt lan luot tirng Ky tu trong xau s, néu ky tu dang xét 1a s thi cong don gid tri caa ky tu d6
vao tong.
Chuwong trinh tham khdo:

#include <bits/stdc++.h>
using namespace std;
int main()

{

string s;
getline(cin,s);

oY U b W N
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7 int tong=0;

8 int last=s.length()-1;

9 for(int i=0;i<=last;i++)

10 if(s[i]<='9"' and s[i]>='0")
11 tong+=(int)s[i]-48;

12 cout<<tong;

13 return 0;

14 |}

15

Giai thich:

+ Dong 10: dung dé kiém tra mot ky tu ¢6 phai 1a sé hay khong;

+ Dong 11: x4c dinh gia tri ciia mot ky tu s6 bang cach ép kiéu ky tu vé s6 nguyén sau do trir
di 48 1a ma ASCII ctia s6 0
7. Ma Xé Da

Pé giit bi mat nguoi ta phai ma hoa cac thong tin trude khi can truyén di hodc luu trir. Mot
trong nhirng cach dugc ma hda sém nhét duoc st dung rong rai trong thoi cd dai 14 cdch ma hoa
do Xé& Da dé xuét: Trong thong diép nguoi ta thay mdi chit cai bang céc chir cai dung sau nd k
vi tri trong bang chit céi. Viéc tim kiém va thay thé duoc tién hanh vong tron trong bang chi
cai. Néu bang chix céi ¢ n chit thi sau chit cai thi n — 1 14 chi cai thir n, sau chix céi tht n 1a
chit cai thi nhat...Cach ma héa nay dugc goi 1a ma Xé Da. Céc ky tu ngoai bang chir cai duoc
gilt nguyén.

Vi du bang chir cai tiéng Anh c6 26 chit cai. Néu k = 2 c6 nghia 1a 'a’ duoc thay thé bang
'c’,'b’ dugc thay thé bang 'd’,....'y’ duoc thay thé bang ‘a’ va 'z’ duoc thay thé bing 'b’. Cac
Ky tu in hoa s& duoc thay thé bang Ky tu in hoa tuong (ng, vi du "TIN HOC" s& dugc thay thé
bang "VKP JQE".

Hay Iap trinh nhap vao xau s va sé nguyén duong k (1 < k < 26) va in ra man hinh xau ma
hoa theo quy tac ma Xé Da
Y tuwéng:

Vé6i mdi ky tu chir cai trong x4u nhap vao ta s& thay thé ky tu d6 bang mot ky tu khac theo
quy tic ctia mi Xé Da.

Trong C++ cho phép thuc hién cong mdt ky ty vo1 mot $6 (vi ban chit caa mot ky tu 1a mot
s6 — ma ASCII cua ky tu do), van dé con lai 1a can xéac dinh s[i] + k 1a ky tu ndo trong bang
chir cai.

Can tach riéng truong hop ky tu in hoa va ky ty in thudng dé xir 1y, cach xir ky twong ty nhau
nén trong phan tiép theo chi xét truong hop ky tu in thuong:

Gia sir thir tu cac Ky tu trong bang chir cai 13 0, 1, 2,...24, 25; gia tri s[i] + k s& duoc dua vé
sb thtr ty trong bang chix cai bang cach s[i] + k — 97 (97 1a md ASCII cua ky tu 'a’). Trong
truong hop s[i] + k — 97 < 25 thi két qua la ky tu twong ng véi sé thir tu, nguoc lai néu s[i] +
k — 97 > 25 (16n hon sé thtr ty bang chit céi) thi can phai quay vé dau bang chix céi bing cach

s[i] + k — 97 — 26;



Viéc con lai 1a dua s thir tu trong bang chit cai thanh ky tu bang cach ép kiéu sb thu tu (+
thém 97) thanh ky tu.

Chuwong trinh tham khao:

#include <bits/stdc++.h>
using namespace std;
int main()
{
int k;
string s;
getline(cin,s);
cin>>k;
int last=s.length()-1;
for(int i=0;i<=last;i++)
if(s[i]>="A'" and s[i]<='72")
{
int sott=s[i]-65+k;
if(sott>25) sott-=26;
s[i]l=(char) (sott+65) ;
} else
if(s[i]>='a' and s[i]<='z")
{
int sott=s[i]-97+k;
if (sott>25H) sott-=26;
s[i]l=(char) (sott+97) ;
}
cout<k<s;
return 0;
}
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BAI 13: KIEU DU LIEU TEP
1. Vai tro kiéu tép
Tat ca céc dir ligu c6 cac kicu dir liéu dd xét déu dugc luu trit & b nhé trong (RAM) va do
do dur Iiéu’sé bi mat khi tat méy.OVc’wi mot so bai toan, dit liéu can duoc luu trir dé X li nhiéu lan
va véi khoi lugng I6n can ¢ kiéu dir liéu tép (file).
Kiéu dit liéu tép c6 nhiing dic diém sau:
] Puoc luu trir 1au dai & b nhd ngoai (dia tir, CD,...) va khong bi mat khi tit nguon dién;
] Luong thong tin luu trix trén tép c6 thé rat I6n va chi phu thudc vao dung luong dia.
2. Phan loai tép va thao tac véi tép
Xét theo cach to chie dit liéu, c6 thé phan tép thanh hai loai:
+ Tép van ban la tép ma dir liéu dugc ghi duéi dang cac kl', tu theo ma ASCII. Trong tép
van ban, day Ki tu két thic bai nhom ki te xuong dong hay ki tu két thac tép tao thanh mot dong.
_ Cacdur liéu dang van ban nhu sach, tai liéu, bai hoc, giao an, cac chuong trinh nguon Viét
bang ngdn ngit bac cao,... thuong dugc luu trit dudi dang tép van ban.
+ Tép ¢6 cau tric la tép chira dit ligu duoc to chirc theo mot cach thirc nhét dinh. D ligu
anh, &m thanh,... thuong duec luu trir dudi dang tép co cau truc.
Xét theo cach thic truy cap, cd thé phan tép thanh hai loai:
~+ Tép truy cap tuan tu cho phép truy cap dén mot dir liéu nao d6 trong tép chi bang cch
bat dau tir dau tép va di qua lan luot tat ca cac dir liéu trude nd.
+ Tép truy cap truc tlep cho phép tham chiéu dén di liéu can truy cap bang cach xac dinh
tryec tiep vi tri (thu:ong la s6 hiéu) cua dir liéu do.
Khac véi mdng, sé luwong phan ti cia tép khéng xdc dinh truéc.
Hai thao tdc co bdn dai véi tép 1a ghi dir ligu vao tép va doc di lidu tir tép.
Thao tac doc/ghi véi tép duoc thuc hién véi tirng phan tir cua tép.
Dé ¢6 thé thao tac vai kieu dit ligu tép, nguoi 1p trinh can tim hiéu céch thirc ma ngon ngir
lap trinh cung cap céch:
+ Khai bao bién tép;
+ M& tep;
+ Doc/ghi dix liéu;
+ Dong tép.
3. Thao tac vei tép
Ngan ngit Iap trinh cung cap nhiéu cach dé lam viéc véi tép, mdi cac ¢ nhiing wu diém khac
nhau, tuy nhién trong pham vi tai liéu nay chi gigi thiéu cach don gian nhat la dung freopen()
Luu ¥: trong pham vi THPT chi xét dén loai tép van ban (truy cap tuan ty).
Thuc hién thao tac mé tép dé doc, ta ding cau tric:
freopen(<tén tép>,"r", stdin);
Thuc hién thao tac mé tép dé ghi, ta dung cu tric:




freopen(<tén tép>,"w", stdout);
Trong do:
+ freopen la tir khoa
+ <tén tép> la mot xau, thuong 1a hang xau, cho biét tén cua tép dang duoc xir ly
+ “r” 1a viét tat cua read, chi thi doc dit liéu
+ “w” [ viét tat cua write, chi thi ghi dit liéu
+ stdin la viét tit cua standard input, nghia 1a thiét bi nhap chuan, ¢ day 1a ban phim.
+ stdout 1a viét tit cua standard output, nghia 14 thiét bi xuat chuan, & day 1a man hinh
Nhu vay c6 thé hiég Iénh freopen(...) dfmg‘dé thong béo cho chuong trinh biét s& thay doi
thiet bi nhap/xuat chuan (ban phim/man hinh) bang tép véi tén duoc khai bao trong 1énh.
Sau khi dung Iénh freopen(<tén tép>,"r", stdin); ta thuc hién cac Iénh nhap di liéu binh
thuong (I€nh cin hoac getline)
Sau khi dung Iénh freopen(<tén tép>,"w", stdout); ta thuc hién cac Iénh xuat dit liéu binh
thuong (I€nh cout)
4. Mot sb vi du
Luu y: Tat ca cac tép diroc M ta déu 6 dac diém chung: c&c so trén 1 dong dirgt céch nhau
bang it nhat mgt ky tu trang.
Vidu I:
Cho tép van ban ma>§value.inp chtra 2 s6 nguyén a, b trén 1 dong. Hay tim gié tri 16n nhat
trong 2 s6 a, b roi ghi két qua vao tép maxvalue.out
Vi du:

maxvalue.inp | maxvalue.out
35 5

Chuong trinh tham khao:

1 | #include <bits/stdc++.h>

2 | using namespace std;

3 | int main()

4 1 {

5 freopen ("maxvalue.inp","r",stdin) ;
6 freopen ("maxvalue.out","w",stdout) ;
7 int a,b;

8 cin>>a>>b;

9 int maxx=a;

10 if (maxx<b) maxx=b;

11 cout<<maxx;

12 return 0O;

13|}

Luu y:
+ Tép maxvalue.inp can phai c6 trén may tinh va nam cung thu muc véi tép chuong trinh

ngudn (*.cpp). Trong tép co chira hai sé nguyén;



+ Néu bo dong 5, 6 trong churong trinh thi ddy 1a chuong trinh tim gia tri 16n nhat cua hai s6
nguyén (twong tu nhu vi du 2, muc cau lénh if)

+ Khi ¢ dong 5 thi cin s€ doc dir liéu tur tép maxvalue.inp

+ Khi cé dong 5 thi cout sé ghi vao tép maxvalue.out

+ Két qua khong dwoc ghi ra man hinh do vay dé xem két qua nguoi ding can mg tép

maxvalue.out
Vidu 2:

Cho tép dayso.inp ¢6 ciu tric:

+ Dong dau ghi s6 nguyén n (1 < n < 1000)

+ Dong thir hai ghi lan luot cac s6 nguyén ay, a,, ..., a,
Hay tinh va ghi vao tép dayso.out cac két qua sau:

1. Trung binh cong cua day sé ay, a,, ..., a,,;

2. Céc phan tir trong day c6 gia tri khdng nho hon trung binh cong day s6

Vi du:

Dayso.inp | Dayso.inp
5 3.4
13265 65

Chuong trinh tham khao:

#include <bits/stdc++.h>

using namespace std;

int al 1;

int n;

int main()

{
freopen("dayso.inp","r",stdin) ;
freopen("dayso.out","w",stdout) ;
cin>>n;
for(int i=0;i<n;i++) cin>>al[i];
double tbc=0;
for(int i=0;i<n;i++) tbc+=al[i];
tbc/=n;
cout<<tbc<<endl;
for(int i=0;i<n;i++)

if(a[i]l>=tbc) cout<kal[i]<L"

return 0O;

}

Thong thudng trong cac bai tap lién quan dén tép déu cho trudc cau tric cy thé (cho biét truéc
bao nhiéu so trong tép) nhu vi du nay dé nguoi dung dé dang doc dir ligu tir t€p. Tuy nhién cling
c6 nhirng treong hop tép khdng co cau trac rd rang, xet vi du 3:

Vidu 3:

Cho tép songuyen.inp gom nhicu so (c6 khdng qua 10° s6, mdi so 6 gia tri tuyét doi khong
qua 1000), hdy tinh tong cac so trong tép songuyen.inp roi ghi két qua vao tép songuyen.out
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Vén dé & bai toan nay 1a khong biét trudc trong tép c6 bao nhiéu sé ) nguyén do vay khong thé
su dung cau Iénh 13p nhu vi du 2. Mac du vay y tuéng cua bai nay van la: “doc mét sé nguyén
cho dén khi két tlc tép .

Chuwong trinh tham khao:

1 |#include <bits/stdc++.h>

2 | using namespace std;

3 int main ()

4 1 {

5 freopen ("songuyen.inp","r",stdin) ;
6 freopen ("songuyen.out","w",stdout) ;
7 int n,s=0;

8 while (cin>>n) s+=n;

9 cout<<s;

10 return O;

11 |}

Gidi thich: Béy ¢ dong 8, cin >> n duoc dat 1am diéu kién cua cau lénh while, diéu nay
van dung ca phap vi cin >> n s¢€ tra vé true néu xac dinh dugc mot gia tri cho n nguoc lai tra
Vé fasle
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