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CH# CODING STANDARDS

Coding standards c¢6 muc dich: tao dinh dang nhat quéan trong qua trinh viét
code, giup ngudi doc chuong trinh tap trung vao ndi dung chir khdng mét thoi
gian do tim tén bién, t&n ham, cac kiéu dix liéu, ... tir d6 doc hiéu code nhanh hon
cling nhu tai st dung, nang cap, bao tri code nhanh chéng. Trong phan nay ching
ta diém qua:

e Caoding style

e Naming conventions

Layout Conventions (Bé cuc)
e Viét chi mét Iénh trén mot dong
e Viét chi mot khai b4o trén mot dong
o Néu céc dong tiép tuc khong duoc thut 18 ty dong, hay thut 1& mot tab stop (bn dau cach)

e Dung cé4c ddu ngoidc dé tao cAc ménh dé trong biéu thirc 1 rang hon

if ((vall > val2) && (vall > val3))

{
}

Comment
e Dit comment trén mot dong riéng (khdng phai cudi dong code)
e Bit diu comment text bang ky tu viét hoa
o Két thuc comment Ia diu chim

e Insert mot khoang trang giita // véi text

// The following declaration creates a query. It does not run
// the query.

Thuat ngir
e Camel Case (camelCase): Ky tu dau tién caa tén viét thuong va mdi tir sau dé viét hoa ky tu dau
tién. Vi du: studentName

e Pascal Case (PascalCase): Ky tu dau tién ciia mdi tir duoc viét hoa. Vi du: GetPost

Bién soan: Tén Quang Toai Trang 1



Class
e Dung PascalCase cho tén lop

e Dung danh tir hay cum danh tir cho tén 16p

public class Customer

{
}

public class Image

{
}

Methods
e Dung PascalCase cho tén phuong thuc

e Dung dgng tir cho tén phuong thic

public int TransferAccount(string accountNumber)
{
}

Tham sé cia ham va bién cuc b

e Dung camelCase cho tén tham sé caa ham va bién cuc bo

public int TransferAccount(string accountNumber)

{
}
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Property

e Dung PascalCase cho tén property

e Khong dung Get/Set lam prefix cua tén property

private int salary = 1000;
public string Salary
{
get
{
return salary;
}
set
{
salary = value;
}
}

Interface
e Dung ky tu “I”” lam prefix cua tén interface

e Sau “I” dat tén theo dinh dang PascalCase

public interface IUser

{
bool ValidateUser();

}

Namespace

e Dung PascalCase cho tén namespace

Bién soan: Tén Quang Toai
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Scalar

Danh sach

Cac kiéu dir liéu co ban

Cac kiéu dit liéu co ban thuong hay duoc st dung trong lap trinh co ban 1a

e Scalar
e Danh sach (mang mét chiéu)

e Bang (matrix hay mang hai chiéu)

Dir liéu Mién gia tri

int —2tydén 2ty

double —1.79 x 107398 — 1,79 x 10308
char Ky tu (0 - 65535)

string Chubi

double score;
int num;
string name;

Day n phan tir a = (ag, ay, ..., a,_,) chira cac

e S nguyeén, sb thyc: day sb

e Chudi (string): danh sach ho tén sinh vién, danh sach san pham, ...

double[] scores;
int num;

num = ..

scores = new int[num];

string[] names;
int num;

num = ..

names = new string[num];
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Bang
e Dit liéu dang bang (hay con goi 1a ma tran) chira mot bang cac s6 nguyén, sé thuc, ...

e Kyhiéu: a[m x n]

int[,] a;
int m, n;

m= ..
n=..

a

new int[m, n];
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Cac ciu lénh co ban

Cac Iénh co ban cia ngdn ngir 1ap trinh C#

o Nhap xuét dit liéu, Xuat sb lé

o if

e for

e while

e foreach

e do...while

Nhap/Xuat dit liéu
e Nhap moi dong

mot gia tri

int inputInt = Convert.ToInt32(Console.ReadLine());
double inputDouble = Convert.ToInt32(Console.ReadLine());

e Nhap moi dong

nhiéu gia tri

int a =
int b =

string[] tokens = Console.ReadLine().Split();

Convert.ToInt32(tokens[9]);
Convert.ToInt32(tokens[1]);

e Xuatdi liéu

Console
Console
Console
Console
Console

Write(inputInt);

Write(inputInt + “ * + inputDouble);
MWrite("Num {0} {1}", inputInt, inputDouble);
MWrite($"Text {inputInt} {inputDouble}");
WritelLine();

o Xuatsdlé

Console

Write("Text {0:0.00}", num2);

Bién soan: Tén Quang Toai
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Cau Iénh ré nhanh if

if (didu kién) {
¥

if (diéu kien) {
}

else {

}

e Pheép toan logic
0 Sosanh: > <, >= <= == I=
o Kéthop: &&, |,!

Cau Iénh ré nhanh switch

switch (diéu kién)

{
case valuel:

break;

default:
}

Cau lénh lap

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

}

while (diéu kién) {

}

}

foreach (var item in collection) {

Bién soan: Tén Quang Toai
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do {

} while (diéu kién)

Methods

public static DataType MethodName(parameters)
{
}

Lép

class ClassName

{
}
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Ky thuat debug

Trong phan nay ching ta s& diém qua cac ki thuat debug co ban nhat duoc st
dung trong qua trinh viét chwong trinh, cu thé:
e Quy trinh debug co ban

e Mot sé debugger tool trong Visual studio

Kiém thtr (testing) chuong trinh v&i mot cac dit liéu input dugc thiét ké tét gitp cho l4p trinh vién tu tin ring
chuong trinh minh viét ra 13 ding dan. Trong qué trinh kiém thir chuwong trinh, 1ap trinh vién quan sat méi
quan hé input — ouput. Néu chuong trinh sinh ra output nhuw mong doi thi chuong trinh dwoc kiém thir thanh
cong, nguoc lai, chuong trinh dugc cho 1a ¢6 16i (error, bug, defect). Trong tinh hudng nay, kiém thir 1a cach
gilip cho ching ta phat hién 13i trong chuong trinh, nhung khong cho ching ta biét nguyén nhan gay 15i va
cach stra code dé khic phuc 16i nhu thé ndo. Bé tim nguyén nhan gay 13i va cach khic phuc 15, 1ap trinh

vién phai qua giai doan debug.

Debug la quéa trinh tim va giai quyét céc 16i trong chuong trinh. Tién trinh debug thuong trai qua cac giai
doan sau:
1. Tai sinh 16i, xac dinh input nao gay ra 10i
2. Dung debugger tool dé
a. Kiém tra trang thai ciia chuong trinh (gia tri cac bién, stack track)
b. Truy ra ngudn gc van dé
3. Trong mét sb trudng hop don gian, ching ta cd thé tracing bang cach in cac gid tri cua cac bién tai

mot s6 noi trong code dé phét hién van dé

Cac debugger tool trong Visual Studio
Budéc 1. Tao breakpoint (diém dirng)
- Xac dinh dong chuong trinh mudn bit dau debug tir d6

- Tao breakpoint tai diém da xac dinh: F9

Buwéc 2. Chay debug dén diém breakpoint
- Nhan F5
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Bwéc 3. Chay dén lénh ké tiép
- Step Into: F11 (vao bén trong loi goi ham)
- Step Over: F10 (bé6 qua loi goi ham)
- Step Out: Shift + F11

Budéc 4. Quan sat cac gia tri cia cac bién
- Cirasd Autos: Cho chiing ta thiy cac bién, céc gia tri hién tai cua va kiéu cua bién

Autos v M X
Name Value Type
b @a {int[7]} int[]

POl [ ocals  Watch 1

Cura s6 Autos

- QuickWatch: Shift + F9

0 Dung dé tinh toan gia tri cia biéu thirc trong qué trinh debug

QuickWatch 0 %
Expression: P
‘ n+5 —
Value: Add Watch
‘ Name Value Type
@ n+5 12 int
Close Help
4

Cira s6 QuickWatch

Bwéc 5. Tit ché d debug
- Nhan: Shift + F5

Bién soan: Tén Quang Toai
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Chirc nang khac

Run to Cursor:

- Click phai tai noi muén chay d¢én — Run To Cursor

Restart debug

E "

i

Quick Actions and Refactorings...

Rename...

Remove and Sort Usings

Peek Definition

Go To Definition

Go To Implementation
Find All References
View Call Hierarchy

Create Unit Tests
IntelliTest

Code Map
Breakpoint

Run To Cursor
Execute in Interactive
Snippet

Cut

Copy

Paste
Annotation

Outlining

Ctrl+.
Ctrl+R, Ctrl+R
Ctrl+R, Ctrl+G

Alt+F12

F12

Ctrl+F12
Shift+F12
Ctrl+K, Ctrl+T

Ctrl+F10

Ctrl+E, Ctrl+E

Ctrl+X
Ctrl+C
Ctrl+V

Chtic nang Run to Cursor

- Nhin nat © trong Debug Toolbar hay

- Ctrl + Shift +F5

Bién soan: Tén Quang Toai
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Buoi 1. Dt liéu dang bang

Sau khi hoan thanh bai thuc hanh nay sinh vién cd thé:
o Khai béo, tao, nhap va xuat dit liéu dang bang

e St dung bang dé luu trir va tinh toan

Bai 1. In bang s6

Cho bang sb nguyén a[m x n], (1 < m,n < 100). Hay viét chuong trinh in ra cic dong va in ra cac cot

nhu sau:
In ra cac dong

Row < space > i: < space > numl < space > num2 ...

In ra céc cot

Col < space > i: < space > numl < space > num?2 ...

Vi du: Gia sir mang a[2x3] c0 cac gia tri sau

a= (142 153 164)

In mang theo tirng hang

Row ©: 4 5 6
Row 1: 12 13 14

In mang theo tirng cot

Col 90: 4 12
Col 1: 5 13
Col 2: 6 14

Input

e DonNg thtr nhat chira hai sé nguyén: m, n
e m dong tiép theo, mdi dong chua n s6 nguyén cua bang a

Bién soan: Tén Quang Toai
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Output

e DOng i trong m dong dau tién, mdi dong chtra céc sé caa dong i trong bang sd
0 Row i:numl num?2 ...

e DONg thir m + 1 chtra dong tréng

e Dong j trong n dong tiép theo, mdi dong chira cac sé cua cot j trong bang s6
0 Colj:numl num?2 ..

Vidu
Input Output

23 Row ©: 4 5 6
456 Row 1: 12 13 14
12 13 14

Col 0: 4 12

Col 1: 5 13

Col 2: 6 14

Bai 2. Nhap xuat bang s6
Cho bang s6 nguyén a[m x n] (1 < m,n < 1000). Hay viét chuong trinh xuat bang sé d& nhap 1én man

hinh gébm m dong va n cot.

Input
e DoONg dau tién chira s6 nguyén m, n 1a sé dong va sé cot ciia bang

e m dong tiép theo, mdi dong chira n s6 nguyén

Output

e m dong, mdi dong c6 n sé nguyén

Vi du:
Input Output
34 2348
2348 8744
87 44 2244
2244

Bai 3. Doanh thu tirng ngay

Mot cira hang ban 3 loai trai cay

e Tao:Qia$3
e Cherry: gia $4
o Lé&:gia%2
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Va s6 luong cac loai trai cay di duoc béan trong 4 ngay nhu sau
Tho 2 Tha 3 Tho 4 Tha 5

Tao 12 15 11 10
Cherry 32 30 40 23
Lé 13 12 20 15

Doanh thu cua ngay th hai dugc tinh nhu sau:
SO tién ban loai tdo + s6 tién ban loai cherry + soO tién ban loai Lé

$3x 12+ $4x32+$2x13 =190

Chung ta c6 thé dién dat diéu nay bang tich chdm (dot product) nhu sau
($3,%$4,$2) - (12,32,13) = $3 x 12+ $4 x 32 + $2 x 13 = $190

Chuing ta c¢d thé mé rong két qua sang ca ma tran

12 15 11 10
($3,$4,$2) x (32 30 40 23) = ($190, $189,$233,$152)
13 12 20 15

Téng quét bai toan: mot cira hang ban m san pham, gia cia m san phiam duoc cho trong mang a =
(g, aq, -, A1) VOi (1 < m < 100). Sb lwong béan cua cac san pham trong ngay dwoc cho trong bang s6
nguyén b[m x n] véi (1 < n < 1000). Trong d6 b; ; cho biét s6 lugng loai san pham i ban ra trong ngay

j. Viét chuong trinh tinh doanh thu timg ngay cia cira hang

Input

e DOnNg s6 dau tién chira hai sb nguyén: m, n
e Dong tha hai chira m s6 nguyén ag, ay, ..., Gyp—q
e m dong tiép theo, moi dong chira n s6 nguyén cua bang b

Output

e Dong duy nhit chtra n s, s6 thir i 1a doanh thu ciia ngay i

Vidu
Input Output
34 190 189 233 152
342
12 15 11 10
32 30 40 23
13 12 20 15
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Bai 4. Cong ma tran
Cho hai bang s6 nguyén a[m x n], b[m x n] véi (1 < m,n,p < 100). Phép cong bang a vai bang b duoc
bang c[m x n] ¢6 cac phan tir c(i, j) dugc dinh nghia nhu sau

c(i,j) = a(i,j) + b(i,j)

Vidu

Q

Il
/N
(N
w
N
N—"

o
I
~—~
N
&
o))
<

Mang két qua phép cong

C=(16z 184 12)

Input

e DONg sb dau tién chwa hai s6 nguyén: m, n
e m dong tiep theo, moi dong chira n s6 hguyén cua bang a
e m dong tiép theo, moi dong chira n s6 nguyén la bang b

Output

e Gom m dong, mdi dong chira n s6 nguyén 1a bang tong cua hai bang trén

Vidu

Input Output
6 8 10
12 14 16

NPhuipnpN
o Ul Oy W W
((o o) LN I Y

Bai 5. Nhan ma tran
Cho hai ma tran sé nguyén a[m x n] va b[n x p] véi (1 < m,n,p < 100). Phép nhan ma tran a véi ma
tran b dwoc ma tran c[m X p] ¢6 céc phan tir c(i, j) dwoc dinh nghia 1a tich chidm (dot product) caa dong i

trong ma tran a véi cdt j trong ma tran b

n-—1

c(i,j) = Z ajj X by, j

k=0

Bién soan: Tén Quang Toqi Trang 18



Vidu
Ma tran tha nhat firstMatrix

firstMatrix = (; i)

Ma tran thir hai secondMatrix

secondMatrix = ({53 g 170)
Mang két qua phép nhan productMatrix
productMatrix = (i; gi ZI)

productMatrix(0,0) = 1 x5+2x8 =21
productMatrix(0,1) = 1 X6+ 2%x9 =24
productMatrix(0,2) = 1 X7 +2x 10 =27

productMatrix(1,0) = 3 X5+ 4 x8 =47
productMatrix(1,1) = 3 X6+ 4%x9 =54
productMatrix(1,2) = 3 X7 +4x10 =61

Input

e DonNg sé dau tién chua ba sé nguyén: m, n, p
e m dong tiép theo, moi dong chira n s6 nguyén cua ma tran a
e n dong tiep theo, moi dong chira p s6 nguyén ciia matran b

Output

e GOom m dong, mdi dong chira p s6 nguyén 1a ma tran tich cua hai bang trén

Vidu
Input Output
2 2 21 24 27
12 47 54 61
34
567
8 9 10

Bién soan: Tén Quang Toai
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Bai 6. Chuyén vi ma tran
Cho matran sé nguyén a[m x n] véi (1 < m,n < 100). Chuyén vi ma tran (transpose) la hoan vi cac dong

va céc cot. Chung ta dit ky hiéu T 1&n goc phia trén bén phai caa ma tran véi nghia 1a chuyén vi.

r /5 8
(253 8 170) - g 190

Viét chuong trinh tao ma tran chuyén vi caa ma tran a

Input

e DONg sé dau tién chua hai s6 nguyén: m, n
e m dong tiép theo, moi dong chira n s6 nguyén cua bang a

Output

e GOm n dong, mdi dong chira m s6 nguyén la ma tran chuyén vi

Vidu
Input Output
23 58
56 7 6 9
8 9 10 7 10

Bai 7. Khoang cach Euclid giira 2 ma tran
Cho hai ma tran s nguyén a[m x n], b[m x n] véi (1 < m,n < 100). Khoang cach Euclid ciia ma tran a

va ma tran b dugc dinh nghia nhu sau:

m-1n-1

dist(a,b) = Z Z(ai,j - bi,j)2

i=0 j=0

Vidul
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dist(a,b) =/(4—2)2+(5-5)2+(6—8)2+ (7—1)2=V4+ 0 + 4 + 36 = V44 = 6.6332

Vidu 2
ojojo|jo|0o|1|1|0|0]|oO
ojo0jo0|O0|1|1|1|0|0]|0O
ojojO0|1|1|1|1|0|0]|0O
ojo0j1|1|0|1|1|0|0]|0O
ojojo|Oo|O0|1|1|0|0]|O
ojojo|Oo|O0|1|1|0|0]|O
ojojo|jo|0o|1|1|0|0]|oO
ojojo|jo|0o|1|1|0|0]|oO
ojojo|Oo|O0|1|1|0|0]|O
ojojojoj0o|1|1|0|0]|O
Matran a
ojojojo|o|1]|1]|1|0]|0O
ojojojo|1|1]|1]|]0|0]|O
ojojo|1|1|1]|1]|]0|0]0O
oj1|1|1|0|1]|1]|0|0]0O
ojoj1|0|0|1]|1]|0|O0]|0O
ojojojo|o|1]|0|O0|O]|O
ojojojo|1|1]|1]|]0|0]|0O
ojlojojo|o|1]|1]|]0|0]|0O
ojojojo|o|0o|1]|]0|O0]|O
ojojojo|o|1]|1]|]0|0]|O
Matran b

Ta c6 khoang céch gitra hai ma tran la
dist(a,b) = V6 = 2.4495

Input
e DONg sé dau tién chua hai s6 nguyén: m, n
e m dong tiép theo, moi dong chira n s6 nguyén cua ma tran a
e m dong tiép theo, moi dong chira n s6 nguyén cua ma tran b

Bién soan: Tén Quang Toqi Trang 21



Output

e Sb thyc la khoang cach cua 2 ma tran (lay 2 s6 16)

Vidu

Input Output
6.63

coNNOBE N
= Ul N

Bai 8. Dot product ciaa hai ma tran
Cho hai matran s6 nguyén a[n x n] va b[n x n] véi (1 < n < 100). Phép tich chim (dot product) ciia ma

tran a vai ma tran b la mét gia tri dugc tinh nhu sau

n-1n-1

value = Z Z a;j X b;j

i=0 j=0

Vidu

Matran a
2 1 2
a=(1 1 1
4 5 6

Ma tran b

Mang két qua phép nhan ¢
value =2X4+1X542%Xx6+1%x2+1%Xx34+1%Xx44+4%Xx1+5%X24+6%Xx3 =066

Input

e DONg sb dau tién chua s6 nguyén: n
e n dong tiép theo, moi dong chira n s6 nguyén cua ma tran a
e n dong tiep theo, moi dong chira n s6 nguyén cua ma tran b

Output

e Motsh lagiatritichchdmciaavab
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Vidu

Input Output

66

RPN BRERENMDW
N WUl Ul
whooornN

Bai 9. Phép tinh Convolution

Cho matran sé nguyén a[m x n] va b[k x k] v6i (1 < m,n, k < 100 vak < n; k < m). Tagoi matrana

Ia ma tran 16n (a con goi la image), ma tran b 1a ma tran nho (b con goi la kernel).

Phép tich chap (convolution) cia ma tran nho b 18n ma tran 16n a duoc tinh bang cach: trugt ma tran nho b

I&n ma tran 16n a tir trén xudng dudi, tir trai sang phai (ma tran b phai nam gon trong ma tran a). Tai mdi vi

tri trwot chdng ta tinh tich cham gitra ma tran b véi viing cua ma tran a ma b dang duoc dat 18n trén,

Vidu
Matran a
4 2 2 4
a= 1 9 5 3
“l1 4 2 4
0 9 8 1
Matran b

-1 -1 -1
b={-1 8 -1
-1 -1 -1

Mang két qua phép tich chap ¢
_ (51 10
€= (—3 —27)

Input
e DONg sb dau tién chwa s6 nguyén: m,n, k
e m dong tiép theo, moi dong chira n $6 nguyén cua ma tran a
e k dong tiep theo, moi dong chira k s6 nguyén ciia matran b

Bién soan: Tén Quang Toai
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Output

e Chua (m — k + 1) dong, mdi dong chua (n — k + 1) gia tri cia ma tran c

Vidu
Input Output
4 43 51 10
4 2 2 4 -3 =27
1 9 5 3
1 4 2 4
0 9 81
-1 -1 -1
-1 8 -1
-1 -1 -1

Bién soan: Tén Quang Toai
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Budi 2. Ky thuat gia tri linh canh va dat bién co’

Sau khi hoan thanh bai thwc hanh nay sinh vién co thé:
e St dung k¥ thuat gié tri linh canh

e Sir dung k¥ thuat dat bién co

Bai 1. Piém trung binh
Trong mat 16p hoc, cac sinh vién déu phai 1am mot bai kiém tra. Diém cua céc bai kiém tra co gia tri tir 0

dén 10. Hay xé4c dinh diém trung binh caa bai kiém tra nay

Input

e Diém cua mét sinh vién nam trén mot dong

e Dong cuoi cung la so —1 bao hiéu heét dir liéu
Output

e DONg thtr nhat chira s6 lugng sinh vién
e DONg thtr hai chira diém trung binh cua 16p (Idy 2 s6 1¢ thap phan)

Vidu
Input Output

4 5

10 8.00

8

9

9

-1

Huéng din: Dung ky thuat “gia tri linh canh”

Bai 2. Kiém tra gia tri trong mang
Cho mang s6 nguyén a = (ay, ay, ..., ap_1), (1 < n < 10%) va s6 nguyén x. Kiém tra xem mang a c6 chira

gia tri x khong? Néu c6 xuat ra "Yes", nguoc lai xuat ra "No"

Input

e Dong dau chira s6 nguyén n va x
e Dong thur hai chira c&c s6 nguyén mang a

Bién soan: Tén Quang Toqi Trang 25



Output

e Dong thu nhat chia s6 lugng sinh vién
e DOnNg thr hai chira diém trung binh cua 16p (lay 2 s6 1¢ thap phan)

Vidu
Input Output
6 4 Yes
889942
Input Output
6 12 No
889942
Huwoéng dan:

e Dung k¥ thuat “gia tri linh canh” hay
e Dung ky thuat “dat bién co”

Bai 3. Kiém tra s6 nguyén té
Cho s6 nguyén n (1 < n < 10°). Viét ham kiém tra s6 n c6 1a sé nguyén tb hay khdng. Néu 1a sé nguyén

t6 Xuat ra “Yes”, nguoc lai Xuét ra “No”

Input

e Dong duy nhét chira s6 nguyén n

Output
e Dong duy nhit chira “Yes” hay “No”

Vidu

Input Output

Input Output
13 Yes

Hwéng dan: Dung ky thuat “dat bién co”
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Budi 3. Ky thuat mang danh diju va mang dém

Sau khi hoan thanh bai thwc hanh nay sinh vién co thé:
e Su dung k¥ thuat mang danh dau trang thai

e Sir dung k¥ thuat mang dém

Bai 1. S6 nhé nhat
Cho n s6 nguyén dwuong a = (ay,a,, ...,a,) (1 <n <108 va 1 < a; < 10°). Hay tim s6 nguyén dwong

nho nhat khong xuét hién trong a.

Input

e Dong dau tién chira s6 nguyén n
e Dong thir hai chira n s6 tu nhién

Output

e S4 ty nhién nho nhat khdng xuét hién trong a

Vidu

Input Output
8 4
67125326

Hwéng din: Dung k§ thuat “mang dénh dau trang thai”

Bai 2. Sang nguyén to

Cho sé nguyén n (1 < n < 10°). Viét chuwong trinh liét k& cac s6 nguyén t6 nho hon hay bang n.

Vidul
e n=10
e Céc sb nguyén t6 nhé hon 10: 2,3,5,7

Vidu 2
e n=20
e Céc sb nguyén t6 nho hon 20: 2,3,5,7,11,13,17,19
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Input

e DONg duy nhit chira s6 nguyén n

Output

e Dong thir nhat chira s6 m 1a s6 lwong s6 nguyén tim duoc
e Dong thir hai chira m s6 nguyén t6 nho hon n

Vidu
Input Output
10 4
2357
Input Output
20 8
235711131719

Hwéng din: Dung k§ thuat “mang dénh dau trang thai”

Thuét toan “Eratosthene”
1. Céu trac dix liéu: ding mot mang a dé danh dau sb nao 1a s6 nguyén td, sé nao khong phai 1a s6
nguyén tb.

_ { true néu i la s6 nguyén to
ali] = A S " w
false néuikhdng phai la so nguyén to
2. Y tuwéng:
e Ban dau, chlng ta co tap cac s6 {2,3, ..., n}
e Tai mdi budc, chiing ta chon s6 nhé nhét trong tap (s6 nho nhét nay 1a sé nguyén t6) va bo di cac
boi cua sb do
3. Caitién

e Moi s6 khéng nguyén tb co udc sé < v/n — chiing ta chi can bé cac boi cua s6 nguyén t6 < +/n

Bai 3. Tim cac tong
Cho n g6i keo duoc danh sé tir 1 dén n. S6 lwong keo trong cac gbi duoc cho trongmang a = (a4, a,, ..., a,)
(1<n<200va0 < a; <1000). Mot s goi keo ¢ thé gdm lai thanh mét phan va sb keo trong mot phan

1a tong s6 keo trong cua cac géi trong phan dé. Hay cho biét cac loai tong khac nhau caa cac phan
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Vidu: a = (2,5,4). Tacd 7 phan c6 tong khac nhau 1a

o 2=
L] 4:a3
L] 5:a2

® 6=a1+a3
o 7:a1+a2
o 9:a2+a3

L4 11=a1+a2+a3

e Dong dau tién chira sé nguyén n
e Dong thur hai chira n s6

Output

e Dong dau tién chira sb luong tong khac nhau
e Dong thu hai chtra céc gia tri tong (tir nho dén 1on)

Vidu

Input Output
3 7
254 24567911

Hwéng din: Dung k§ thuat “mang dénh dau trang thai”
1. Céu trac dir liéu: dung mot mang tong dé danh diu tong nao cé thé duoc tao ra tir day so.

tong[i] = { true ) néu i léAtc“SngﬂdlrQ*c sinh ra
false mnéuilakhong tong dwoc sinhra
2. Y twéng:
o Xéttung sd afi]
o Véisb a[i], xét cac tong k da duoc sinh ra (xét k tir 16n dén nho) néu tong[k + a[i]] = false

thi tong [k + a[i]] = true

Bai 4. Pém s6 lwong mdi s6 dwong
Cho n s6 nguyén duong a = (ay, ay, ..., a,) (1 < n < 108 va 0 < a; < 10°). Hay cho biét mdi s6 nguyén

trong day a xuat hién bao nhiéu lan
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Vidu: a = (2,2,55.2,3,5,4,2,4)
e Sb2: xuéthién 4 1an
e S63:xuathién 1 1an
o S 4: xuat hién 2 1an

e S45: xuét hién 3 1an

Input

e Dong dau tién chira s6 nguyén n
e Dong thir hai chira n s6 nguyén

Output
e MJi dong xuét ra theo dinh dang i: k véi y nghia 13 s6 i xuat hién k lan (cac s6 i dwoc xuét theo thir

tu tir nho dén 1on)

Vidu

Input Output

10
2255235424

uih whN
wWwN RN

Hwéng din: Dung ky thuat “mang dém”

Bai 5. Pém so lwong mdi so
Giai quyét bai toan trén cho trudng hop tong qua hon: diy a chira vira s6 nguy@n am, vira chira sé nguyén
duong (—10° < a; < 10°)
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Budi 4. Ky thuat sap xép va tim kiém

Sau khi hoan thanh bai thwc hanh nay sinh vién co thé:
e St dung k¥ thuat sip xép: Interchange sort, quick sort, ham Array.Sort

e Sir dung k¥ thuat tim kiém: tuyén tinh, nhi phan

Bai 1. Sap xép
Cho n s6 nguyén a = (a,,a,, ..., a,) (1 <n <5000). Hiy sip xép diy a ting dan theo thuat toan

Interchange sort hay Selection sort

Input

e Dong dau tién chira sé nguyén n
e Dong thir hai chira n s6 nguyén

Output

e DONg duy nhét c4c sé nguyén da sap xép

Vidu

Input Output
8 2356781214
6537821214

Bai 2. Sap xép nhanh
Cho n s6 nguyén a = (ay,a,, ..., a,) (1 < n < 10°). Hay sip xép day a ting dan theo thuat toan quick

sort

Input

e Dong dau tién chira s6 nguyén n
e Dong thir hai chira n s6 nguyén

Output

e Dong duy nhét cc s6 nguyén da sip xép
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Vidu

Input Output
8 23567812 14
6 537821214

Huéng dan:
e Goi ham Array.Sort hay

e Tu cai dat thuat toan QuickSort

Bai 3. Couting sort

Cho n sé nguyén a = (ay,a,, ..., a,) (1 <n < 108, 0 < a; < 10%). Hay sip xép day a ting dan

Input

e Dong dau tién chira s6 nguyén n
e Dong thir hai chira n s6 nguyén

Output

e Dong duy nhét cac s6 nguyén da sip xép

Vidu

Input Output
8 2256881213
6 82582 12 13

Hwéng din: Dung k§ thuat “mang dém”

Bai 4. S6 nhé nhat
Cho n sé nguyén a = (ay,a,, ..., a,) (1 <n <10°val < a; < 10°). Hay tim s6 nguyén nho nhat khong

Xuat hién trong a.

Input

e Dong dau tién chira s6 nguyén n
e Dong thir hai chira n s6 nguyén duong

Output

e Sb nguyén duong nho nhit khong xuét hién trong a
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Vidu

Input Output

8 4
67125326

Huwoéng dan:
e Sip xép day a ting dan

e Dung k¥ thuat linh canh

Bai 5. Pém s6 khac nhau

Cho n sé nguyén a = (ay, a,, ..., a,) (1 < n < 10°). Hay dém s6 luong céc sé khac nhau trong day a.

Input

e Dong dau tién chira s6 nguyén n
e Dong thir hai chira n s6 nguyén

Output

e Dong duy nhét chira s6 nguyén 1 s6 luong s khac nhau trong ddy a

Vidu

Input Output

8 5
66125326

Huwoéng dan:

e Sip xép day a tang dan

Bai 6. Tim kiém nhi phan

Cho n sé nguyén a = (a,a,, ..., a,) (1 <n < 10°) thoa diéu kién a; < a, < - < a,, va sb nguyén x.

Hay tim vi tri xuat hién cua x trong a

Input
e Dong dau tién chira s6 nguyén n va sé x
e Dong thir hai chira n s6 nguyén

Output

e Xuitra —1 néu x khdng cd trong a, nguoc lai xuat ra vi tri cua x trong a
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Vidu

Input Output
10 12 4
3610 12 16 20 22
23 26 28

Bai 7. Tim cip sé
Cho n sb nguyén a = (a;, a,, ..., a,) (1 < n < 10°). Hay cho biét trong a 6 hai chi s i < j sao cho a; +

a; = 0 khong?

Input

e Dong dau tién chira sé nguyén n
e Dong thir hai chira n s6 nguyén

Output

e Néu trong a c6 cip thoa yéu cau bai toan thi in “Yes”, nguoc lai in “No”

Vidu

Input Output
8 Yes
32-5253-71

Huéng dan:
e Sip xép day a ting dan

e Xét mdi vi tri i, dung tim kiém nhi phan dé tim vi tri j
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Budi 5. Ky thuat x& ly chudbi

Sau khi hoan thanh bai thwc hanh nay sinh vién co thé:
e St dung k¥ thuat xir 1y chudi: xét timg ky tu, chuyén di ky tu sang sb, st
dung duoc mot s ham trén chudi, ...

e Gidi mot sO bai toan lién quan dén chudi

Bai 1. Ky tu

Cho chudi s (co d6 dai nhé hon 10°), chi gom céc ky tu tir ‘a’ dén ‘2’ va khoang tring. Hay cho biét c6 bao
nhiéu loai ky tu xuat hién trong s (khdng tinh khoang trang). Va cho biét ky ty xuat hién nhiéu nhét (khong
tinh khoang trang), néu c6 nhiéu ky tu khac nhau cé cing sé lugng xuat hién, chon ky tu nho nhét (theo thir

tur tir dién)

Input

e Dong duy nhét chira chudi s

Output

e Dong dau tién chua s6 luong loai ky tu xuat hién trong s
e Dong thir hai chira ky tu nho nhat xuat hién nhiéu nhat

Vidu

Input Output
dai hoc ngoai ngu tin hoc tphcm |12

Hwéng din: Dung k§ thuat “mang dém”

Bai 2. Kiém tra Password
Cho chudi s 1a password do ngudi ding nhap vao. Hay kiém tra password cé thoa cac rang bugc sau hay
khéng

e COitnhat8ky ty

e Phai chtra ky tu thuong, ky tu hoa va ky tu s6
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Input

e  Godm nhiéu dong, mdi dong chira mot password

e Dong cudi cuing ghi —1 bao hiéu két thiic

Output

e GOm nhiéu dong, mdi dong ghi “Yes” néu password & dong twong tng hop 1&, “No” néu password

khong hop 1€

Vidu
Input Output
abc123456 No
123456789 No
Abcdl12 No
Abcd123456 Yes
-1

Bai 3. Tach ho tén

ChochuSisch&ahoténcﬁarnétngudLIﬂéy\ﬂétchuongtﬁnhtédnhoJﬁn,vaténIétUongchuéis

Input

e Dong duy nhit chira chudi s

Output

e Dong dau tién chira ho
e Dong thir hai chira tén 16t
e Dong thir ba chaa tén

Vidu

Input

Output

Nguyén Ngoc Phuong Trinh | Nguyén

Ngoc Phuong
Trinh

Bai 4. Chudi khong dau

Cho chudi s chira cau tiéng Viét c6 dau. Hay chuyén chudi s sang tiéng Viét khong dau

Vi du:
Cau c6 dau: Trudong Pai hoc HUFLIT
Cau khong dau: Truong Dai hoc HUFLIT
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Input

e Dong duy nhit chira chudi s

Output

e Dong duy nhét chira chudi khong dau

Vidu

Input Output
Truong bai hoc HUFLIT | Truong Dai hoc HUFLIT

Bai 5. Danh sach he tén
Cho mét danh sach chira ho tén ciia n nguoi (1 < n < 1000). Hay sip xép danh sach ho tén theo ho hay

theo tén

Input

e DOnNg thtr nhat chira s6 nguyén n va s6 nguyén k
0 k =1 sap xép theo ho
0 k = 2 sip xép theo tén
e n dong sau, mdi dong chira mot ho tén caa mot nguoi

Output

e 1 .dong, mdi dong 1a mot ho tén da duoc sap xép

Vidu
Input Output
4 2 Tran An
Lé Minh Hai Lé Minh Hai
Tran An Nguyén Minh Hiéu
Tran Thanh Tran Thanh
Nguyén Minh Hiéu

Huéng dan:
e Tach ho, tén

e Dung ky thuat “Sap xép”
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Bai 6. Robot di theo hwéng dong, tiy, nam, bic
Mét Robot xuat phat tir diém c6 toa do (X, Ys) trong mit phang toa dd nguyén 0XY, mdi lan Robot di
dugc mot don vi do dai theo mot trong 4 hudng: Pong (D), Tay (T), Nam (N), Béc (B).

4 B

Y,
Rt .

Yéu cau: Cho mét chuong trinh s dung dé diéu khién Robot, s gdm mot day cac ky tu D, T, N, B (1 <
length(s) < 10000). Hay tim toa d6 cta Robot sau khi Robot thyc hién xong chuong trinh.

Input

e Dong thtr nhat chira hai s6 nguyén X, Ys
e Dong thr hai chtra chuong trinh s

Output

o Dong duy nhit chira hai s6 nguyén X, Y, 1a toa do cia Robot sau khi thyc hién chuong trinh

Vidu

Input Output
11 4 3
DDDBB

Bai 7. Robot c6 mat
Mot Robot duoc dat tai diém co toa do (X, Ys) trong mat phing toa do nguyén OXY va mat cia Robot
hwéng sang phai. Robot duoc diéu khién bai mot chuong trinh gdm maot day cac Iénh: F (Forward) , B
(Backward), L (Left), R (Right). Trong do:

e F:Diveé phia trudc mot don vi so véi mat caa Robot

e B: Bi lui vé phia sau mot don vi so véi mit caa Robot

e R: Quay sang phai mot don vi so voi mit cua Robot va mat cua Robot ciing thay doi theo.

e L: Quay sang trai mot don vi so voi mat ciia Robot va mat cia Robot ciing thay di theo.

Cha y: Mai 1an Robot ré theo hudng nao thi mit cua Robot di theo hudng do.

Bién soan: Tén Quang Toai Trang 38



Vi du: Gia stir Robot dugc dat tai (Xs,Ys) = (1,1) vas = FFLFLRRFF thi Robot s€ di nhu hinh vé sau:

I

X

Yéu ciu: Cho mét chuong trinh s diéu khién Robot gdm mot ddy cac ky tu F, B, L, R (1 < length(s) <

10000). Hay tim toa d6 cudi ciing cua Robot sau khi Robot thyc hién xong chwong trinh.

Input

e DOnNg thtr nhat chira hai s6 nguyén X, Ys
e Dong thir hai chira chuong trinh s

Output

e Dong duy nhét chira hai s6 nguyén X p,Yp latoa do cua Robot sau khi thuc hién chuong trinh

Vidu

Input Output
11 54
FFLFLRRFF

Bai 8. Cong hai s6 vo cung Ién
Dé tinh toan (cong, trir, nhan, chia) cac sé c6 hang ngan, hang triéu chit sé ching ta khdng thé sir dung cac
kiéu dit liéu int, double. Mot giai phap kha thi 1a chiing ta luu trit cac s6 16n vao chudi, mdi s6 1a mot chudi,

sau do viét thuat toan md phong cach con ngudi thuc hién cac phép toan trén cac chudi.

Yéu céu: cho hai s6 nguyén duong 16n duoc luu trong hai chudi s;, s,. Hay viét chuong trinh tinh tong hai

SO S1,So

Input

e Dong dau tién chaa chudi s,

Bién soan: Tén Quang Toai Trang 39



e DoOnNg thir hai chira chudi s,

Output

e Dong duy nhét chtra két qua 1 tong caa hai s6

Vidu

Input Output
123456 124332
876

Huéng dan:
e Budc 1. Thém cac s6 0 vao dau chudi caa chudi cé do dai ngan hon sao cho 2 chudi c6 do dai bang
nhau

123456 123456
876 000876

e Budc 2. Thuc hién phép cong tirng chit sb tir phai sang trai, cha y khi cong c6 thé phét sinh ra gia tri
nhé cho s6 ké bén.
Vi du:
= 6+6=12viét2nhs 1.
= 547 =12, ¢cong thém nhé 1 trudc d6 va dugc két qua la 13. Viét 3 nho 1

123456
000876 Nhé = 1

e Budc 3. Sau khi cong néu con nha thi phai thém nhé vao dau chudi két qua

Bién soan: Tén Quang Toqi Trang 40



Budi 6. Ky thuat dé quy

Sau khi hoan thanh bai thuc hanh nay sinh vién c6 thé: Sir dung k¥ thuat dé quy
e (Cai dat chuong trinh theo cong thic dé quy
e Sir dung phuong phép chia dé tri

Bai 1. Tinh giai thwra

Cho sé nguyén n (0 < n < 12). Viét ham dé quy tinh n! theo cdng thie dé quy sau

|_{ 1, nfux<1
T lnx (n—-1), néux >1

Input

e Dong duy nhét chira s6 nguyén n

Output

e Giatri giai thtra tinh duoc

Vidu

Input Output
6 720

Bai 2. Tinh ham s6 mii

Cho hai s6 nguyén a,n (a > 0,n = 0). Viét ham dé quy tinh a™ theo cong thirc dé quy sau

1, néun=20
n n N
n _ =5 =5 ~ <
a = az X az, néu n chan
n—-1 n—-1 :
axaz2 Xa 2, néunlé

Input

e DOnNg duy nhét chtra hai s6 nguyén a van

Output

e Giatri a™ tinh duoc
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Vidu

Input Output
2 6 64

Bai 3. Thap Ha Noi
CoO 3 cot dugc dattén la A, B, C. Cot A chira n cai dia va cac dia nho duogc dat trén dia 16n (xem hinh phia

duoi).

Ba cot va cot A chiran = 3 dia

B C

Hay thuc hién ting budc dé chuyén n dia tir cot A sang cot C véi cac rang budc sau:
e Mai lan chi duoc di chuyén mot dia (dia nam trén clng caa cot) tir cot ndy sang cot khac (co thé tir
cot A sang B hay sang C; tir cot B sang A hay sang C; tir cot C sang A hay sang B)

e Sau mdi budc chuyén, ¢ cac cot, dia 16n ludn nim dudi, dia nhoé nam trén

Input

e Dong duy nhét chira s6 nguyén n

Output

e GO nhiéu dong, mé ta cac budc di chuyén dia, theo dinh dang:

Chuyén 1 dia tir cot X sang cot Y
Trong d6 X,Y € {4,B,C}

Vidul

Input Output
2 Chuyén 1 dia tir cOt A sang cot B
Chuyén 1 dia tur c6t A sang cot C
Chuyén 1 dia tir c6t B sang cot C
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Vidu 2

Input Output
3 Chuyén 1 dia tur c6t A sang cot C
Chuyén 1 dia tir cOt A sang cot B
Chuyén 1 dia tir c6t C sang cot B
Chuyén 1 dia tir c6t A sang cot C
Chuyén 1 dia tir c6t B sang cot A
Chuyén 1 dia tir c6t B sang cot C
Chuyén 1 dia tur c6t A sang cot C

Hwéng din: St dung phuong phép chia dé tri

e Chuyén (n — 1) dia tir cot A sang cot B, lay cot C 1am cot trung gian

e Chuyén 1 dia tir cot A sang cot C

e Chuyén (n — 1) dia tir cot B sang cot C, lay cot A 1am cot trung gian

Bai 4. Poc so

Cho sb nguyén duong n (0 < n < 2 x 10%). Hay chuyén sb n thanh cau tiéng Viét.

Vi du:

123: mot tram hai muoi ba

104: mot tram 1é bdn

1234: mot ngan hai trim ba muoi bon

Input

e Dong duy nhét chira s6 nguyén n

Output

e DONg duy nhit chira chudi két qua

Vidu

Input

Output

123

mét tram hai muoli ba

Huwoéng din: sir dung ky thuat dé quy va phuong phap chia dé tri
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Budi 7. Ky thuat Béng géi

Sau khi hoan thanh bai thwc hanh nay sinh vién c6 thé: Sir dung k§ thuat hudng
i twgng theo nguyén tic déng goi:

e Tao lop

e Tao dbi tuong

e Tao danh sach d6i tuong

Bai 1. Phan sb
Xay dung 16p PhanSo dé biéu dién phan sb vai cac thudc tinh TuSo va MauSo nguyén (chi truy cap duoc
bén trong 16p). Pinh nghia cac phuong thirc sau:
e Khoi tao phan sb (phan sé duoc rat gon sau khi khai tao).
e Nhap gia tri phan s tir ban phim.
e In gia tri phan sé ra man hinh.
e Tinh gié trj thap phan cia phan sé.
e Cong 2 phan sb.
e Trir2 phan sb.
e Nhan 2 phan sb.
e Chia 2 phan sb.
Viét chuong trinh nhap vao 2 phan sb. In ra man hinh:
e Giatri 2 phan sé sau khi da rat gon.
e Giatri thap phan cua 2 phan sb.
e K&t qua cong, trir, nhan, chia 2 phan sd.
Huwoéng dan:
e Buwdc 1: Tao Console App (.NET Framework) trén Visual Studio.

e Buwdéc 2: Tao Class méi bang cach click chudt phai vao tén Project & Add = Class.
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g Build
Rebuild
Clean
Analyze

&r  Publish...

Scope to This
Mew Sclution Explorer View

Add
Manage MuGet Packages...

3
LF Setas StartUp Project
Debug

Initialize Interactive with Project

Source Control

Qﬁ Cut

Paste
X Remove
Rename

Unload Project
Open Folder in File Explorer

Properties

(')‘
B~

b db| .

Solution Explorer
@E-|o-5¢dm| s
Search Solution Explorer (Ctrl+;)

fa] Solution 'Dema’ (1 project)

Properties
References
App.config
PhanSo.cs
Program.cs

MNew Item...
Existing Item...
Mew Folder

i D'l' D#

Reference...
Web Reference...
Service Reference...

t"‘-":l Connected Service

- 1

p

Ctrl+Shift+A
Shift+ A+ A

Ctrl+X

CirleV Analyzer...

Del 8  Windows Form...
ﬂ User Control...
*1 Component..
+"f$ Class...

Alt+Enter

e Buwdc 3: bt tén cho Class mai la PhanSo = Add.

: | Default

Class

Interface

Windows Form

Visual C# [tems

Search (Ctrl+E)

“  Type: Visual C# ltems

An empty class definition

Visual C# [tems

Visual C# [tems

User Control

Component Class

User Control (WPF)

About Box

ADC.MET Entity Data Model

Application Configuration File

Application Manifest File

Assembly Information File

Bitmap File

Code Analysis Rule Set

CodeFile

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems

Visual C# [tems =

Add MNew Item - Demo
4 |nstalled Sort by:
4 Visual C# [tems rjc"
WPF &
Code &
Data
General
Windows Forms
Graphics
L]
&
b Online
s.,l .
[
i |
]
-C¥
N
MName: |PhanSo|.cs

Add

Cancel
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e Buwéc 4: Pinh nghia I6p PhanSo theo ciu tric sau:

{

}

class PhanSo

private int tuSo;
private int mauSo;

//Ham tinh Uoc so chung lon nhat cua 2 so nguyen a, b
private int GCD(int a, int b)

public PhanSo(int ts, int ms)

public void Nhap()

public void In()

public double GiaTriThapPhan()

public PhanSo Cong(PhanSo p)

public PhanSo Tru(PhanSo p)

public PhanSo Nhan(PhanSo p)

public PhanSo Chia(PhanSo p)

e Buwéc 5: Quay tro lai ham Main(...). Khai bdo 2 bién kiéu PhanSo va thuc hién céc thao tac tinh

toan trén 2 d6i tuong kiéu PhanSo vira tao.
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Bai 2. Point2D

Xay dung I6p Point2D biéu dién cac diém trong khong gian 2 chiéu vai cac toa do nguyén.

Lép Point2D cung cap cac thao tac théng dung trén diém nhu sau:

Céc constructor khai tao:

- Point2D(): khoi tao diém & géc toa do (0,0).

- Point2D(int x, int y): khditao diém c6 hoanh dé x, tung do y.

- Point2D(Point2D p): khoi tao diém & vi tri cua diém p.

Nhap toa do cho diém tir ban phim: void Input().

Tra vé chudi biéu dién toa do cua diém dudi dang “(x, y)”: string ToString().
Di chuyén diém dén toa d6 méi: void Move(int x, int y).

Kiém tra xem diém c6 phai 1a gbc toa do (0,0) hay khdng: bool isOrigin().
Ham tinh khoang cach tir diém t6i diém p: double Distance(Point2D p).
Ham tinh tinh khoang céch giita 2 diém p1 va p2: static double Distance(Point2D p1,
Point2D p2).

Bai 3. Triangle

Xay dung 16p Triangle biéu dign cac thdng tin caa mot tam giac trong khéng gian 2 chiéu vai 3 dinh kiéu
Point2D.

Lép Triangle cung cap céc thao tac thong dung trén diém nhu sau:

Constructor khoi tao:
- Triangle(Point2D pl, Point2D p2, Point2D p3)
Tinh chu vi cua tam giac: void Perimeter(int x, int y).

Tinh dién tich cua tam giac: double Area().

Bai 4. Rectangle

Xay dung 16p Rectangle dé biéu dién hinh chit nhat véi cac thudc tinh md ta chiéu dai va chiéu rong. Dinh

nghia cac phuong thuc sau:

Cac constructor khai tao c6 tham sé va khéng c6 tham sé.
Nhap théng tin hinh chir nhat.

Xuét thong tin hinh chit nhat: “Rectangle[length=?, width="?]"
Tinh chu vi hinh chir nhat.

Tinh dién tich hinh chir nhat.

Tinh duong chéo hinh chir nhat.
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Bai 5. Date
Xay dung I6p Date theo ban thiét ké sau:

Date day = [1, 31]
-day:int - __._|month = [1, 12]
-month:int year = [196@, 9999]
-year:int MNo input validation needed.

+Date(day:int,month:int,year:int)
+getDay():int

+getMonth():int

+getYear():int

+setDay(day:int) :void
+setMonth(month:int) :void
+setYear(year:int) :void
+setDate(day:int,month:int,year:int)

svoid - — :
dd/mm with leading zero -‘
+toString():String """ moo-- _| "dd/mm/yyyy g

Bai 6. Book
Xay dung I6p Author va Book theo ban thiét ké sau:

Author
-name:String .- --| No default values for the variables
-email :String
-gender:char ®-----—-----------_ —-charof'm'or'f'vw

+Author(name:String,
email:String, gender:char)
+gethame() :String
+getEmail () :String
+setEmail (email :String):void

+getGender() :char . . "
+toString():String ®=="====== -| "Author[name=?,email=?, gender=?]
Book
1
-name:String Ko—— Author
-author: Author has -name:String
-price:double -email:String
-gty:int = @ -gender: char
+Book(name:String, author:Author,

price:double)
+Book(name : String, author:Author,
price:double,gty:int)
+getName() :String
+getAuthor() :Author
+getPrice() :double
+setPrice(price:double):void
+getQty () :int
+setQty(qty:int) :void
+toString():String e.___

"Book[name=?,Author[name=?,email=?,gender=?],price=7,gty=r1"
You need to reuse Author’s toString().
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Budi 8. Ky thuat Thira ké va Pa hinh

Sau khi hoan thanh bai thwc hanh nay sinh vién cé thé: St dung k thuat huéng
dbi twong theo nguyén tic thira ké:

e Tao lép cha

e Tao 16p con

e Overriding cac methods

Bai 1. Xay dyng 6p Person va 2 16p Student, Staff ké thira tir 16p Person nhu ban thiét ké sau:

Person

-name:String
-address:String

+Person(name:String,address:String)
+getlame() :String

+getAddress() :String
+sethAddress(address:String) :void
+toString():String *----—-------------- r

extends 43

"Person[name=7,address=7]"

Student Staff
-program:String -school:String
-year:int -pay:double
~fee:double +Staff(name:String,address:String,
+Student (name:String, address:String, school:String,pay:double)

program:String,year:int,fee:double) +getSchool() :String
+getProgram() :String +setSchool (school :String) :void
+setProgram(program: String) :void +getPay() :double
+getYear():int +setPay(pay:double):void
+setYear(year:int) :void +toString():String <
+getFee() :double N
+setFee(fee:double) :void
[ _7 _7
+toString():String *, Staff[Person[n?me_.,address_.],
- school=7,pay="7]

"Student[Person[name=7,address=r],

program=?,year=?,fee=?]"
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Huéng dan:

Buwdc 1: Tao 16p co sd Person.

class Person

{
é&élic virtual void toString()
{
}

}

Bwéc 2: Tao I6p Student ké thira tir I6p Person.
- Tao mot I6p méi dat tén la Student.

- Khai béo 16p Student ké thtra tir [6p Person.

class Student : Person

{
}

Khai bao céc thugc tinh riéng caa I6p Student.

Xay dung cac phuong thirc cho 16p Student.

Overriding phuong thic toString().

class Student : Person

{
é&élic override void toString()
{
}

}

Budc 3: Tao I6p Staff ké thira tir I6p Person twong tu nhu 16p Student.
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Bai 2. Xay dung chuong trinh theo so dd 16p dudi day:

<<abstract>> Shape

#color:String
#filled:boolean

+Shape()
+5Shape(color:5tring,filled:boolean)
+getColor():5tring
+setColor(color:String) :void
+isFilled():boolean
+setFilled(filled:boolean) :void

+getArea( ) :double
+getPerimeter:double
+toString():String
| ZP |
Circle Rectangle
#radius:double #width:double
+Circle() #length:double
+Circle(radius:double) +Rectangle()
+Circle(radius:double, +Rectangle(width:double,length:double)
color:String,filled:boolean) +Rectangle(width:double,length:double,
+getRadius() :double color:String,filled:boolean)
+setRadius(radius:double):void +getWidth () :double
+getArea():double +setWidth (width:double) :void
+getPerimeter() :double +getlength() :double
+toString():String +setlength(legnth:double):void
+getArea( ) :double
+getPerimeter() :double
+toString():String

/_’F\

Square

+5Square()
+5Square(side:double)
+5quare(side:double,color:5tring,
filled:boolean)
+getSide( ) :double
+setSide(side:double) :void
+setlWidth(side: double):void
+setlLength(side:double):void
+toString():5tring
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Budi 9. Ky thuat Operator overloading

Sau khi hoan thanh bai thwc hanh nay sinh vién c6 thé: Su dung ky thuat
operator overloading

Bai 1. S6 phiic
Xay dung I6p Complex biéu dién khai niém sé phtc voi hai thanh phan dit liéu 1a phan thuc va phan ao.
e Dinh nghia c4c phuong thirc xuét, nhap, cong, trir, nhan, chia hai sb phuc.
e Overriding cac operator +, -, *, / trén 16p sé phuec.
Vi du: Cho hai so phirc A(a,, a,), B(b;, b,)
e A+ B=(a+by, ayt+by)

e A-B=(ajb;,ayby)
e A*B= (al*bl == az*bz, al*b2+az*b1)

&:*b +a;,*b; b Ya; —a"h,
e A/B= ’

b’ +b; b’ +b;

Viét chuong trinh cho phép nhap vao hai sb phirc, in ra két qua cac phép toan cong, trir, nhan, chia hai sb
phirc ké trén.

Bai 2. Phan s

Overloading céc operator +, -, *, /, ==, 1=, >, <, <=, >= ciia Class PhanSo di xay dung & Bai tap 1 Budi 7.
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