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1. MQT VAl PHUONG PHAP KIEM THU 3
CHUONG TRINH
C6 rét nhidu phuong phap va cong cu khac nhau dé kiém thir chuong
trinh. Céc cong cu ndy khong nhimng cé muc dich tim ra /5i (hay bug)
ctia chuong trinh ma con cé tac dung phong ngira va ngdn chan cac 16i
phét sinh tiép trong tuong lai.
a) Quan sat ma 15i Runtime va bit 16i ngoai 1¢

Néu chuong trinh ¢6 16i Runtime (tirc 12 dang chay bi dimg lai), cin
quan sat cac ma 151 (ma 151 ngoai 1¢) dé kiém tra vi tri dong lénh sinh ra
16i ndy. T d6 phan tich, tim va sira 16i.

- Can c6 nhiéu bg test (theo céc tiéu chi khéc nhau nhu d¢ Ion,
tinh da dang cua dir liéu....)

Can ¢c6 bg test ngau nhién. Viéc sinh ngiu nhién dir liu dau
V&0 trong mién xac dinh cua chwong trinh lam ting kha ning
tim 13i néu co.

Can ¢6 bg test dit liéu ¢ ving bién. Vi du dir liéu du vao la
cdp (% y) xac dinh trén mién 0 < x, y < 1. Khi d¢ can kiém tra
chuong trinh vai bo dir liéu bién 1a (0; 0). (0, 1). (1; 0) va (1;
1). Thuc & cho thdy thuong phét sinh 13i tai cac ving bién
hodc 1an can cua bign. Mot vi du khéc cua dit liéu bién 1 can
tim Cc4c bo test v6i n VA CAC gid tri (xy, X5, ..., Xy,) rat 16n
(vUing can bién 1on)
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Bai hoc trudc em da biét khai niém 18i ngoai 16 khi

chay chuong trinh Python. Tuy nhién, mot chuong

trinh chay khong c6 15i ngoai 1é (chwong trinh khong {

bi dirng) thi khong ¢ nghia I chuong trinh khong c6 /

16i. Tham chi cc "I16i" khéng twong minh nay (cac 16i

nay duoc goi bug) cang khoé phét hién va kho sira. ~
Theo em, 1am thé ndo dé kiém tra (test) va g& 16i \

(debug) mot chuong trinh? MGi trudng 1ap trinh ¢ |

cﬁn\g cu nao hd trg vige do khong?

b) Kiém thir chwong trinh véi cac bd dir ligu test

Chuong trinh can dugc thir voi mot 6 bo dir licu test gém
dAu vao tiéu biéu phu thude dac thil cua bai toan va két qua dau
ra da biét trude. Cac bo test c6 thé cb dau vao theo céc tiéu chi
khac nhau nhu do 16n va tinh da dang cua dit liéu. Can ch(i y
mdt sé diém sau:

¢) In cac thong sb trung gian

B sung vao giira cdc dong lénh print() dé in ra cac bién trung
gian, qua dé kiém tra cac quy trinh hay thuat toan dugc viét 6 ding
khong.

Gia sir chuong trinh c6 dau vao Ia (X, Xy, ..., X,), ddu ra 1a (ay, a,

-++r &m) nhung €6 sir dung cac bién trung gian (y1, ¥z, .., yi). Khi do
v&i moi bo test dau vao, ching ta sé bo sung vao cac dong lénh cua
chuong trinh dé in ra cac gié tri trung gian:

(X0 Xo s Xn), (Yo, Y2 oo Yy (81, B2, -, Am)
Thong qua céc gid tri trung gian trong qud trinh thuc hién chuong
trinh, néu két qua cudi cling c6 16i thi s& d& tim ra 16i do.
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d) Sir dung cong cu break point (diém dirng) Motsé ghi nho:

Cong cu break point cho phép tao ra cac “diém dung” bén
trong chuong trinh. Khi chay, chuong trinh s& tam dung lai tai
cac “diém dimg” cho phép ngudi kiém thir c6 thé quan sét cc
thang tin khac bén trong chuong trinh, qua do kiém tra tinh ding
déin cta chuong trinh, St dung cdng cu diém ding trong phan mém soan
thao lap trinh.

Str dung cong cu in c&c bién trung gian.

St dung cong cu sinh cac bo dit liéu test.

Trén thyc t& sir dung phuong phép diém dimg thuong két hop
vc'{i phuong phép in cc gid tri trung gian s& la hiéu qua hon dé Quan sét c&c ma 16i cua chwong trinh néu phat sinh.
kiém thur chuong trinh.

2. VI DUMINH HQA HoangThithanhTam_TLpy

1 Tinh UCLN cda m, n
X6t vi dy sau: Nhap tir ban phim hai sé tu nhién m, n, tinh - int(input("Nhdp =6 ty nhign m: "))
UCLN cua hai so nay.

Goi ged (m, n) la UCLN cia hai sé ty nhién m, n. Thuat

m
n = int(input("Nhdp s& ty nhién n: "))
while m != n:

k=k+1

(1) gcd(m, m) = m.

else:
m=m-n

2
3
a4
5

toén cua bai todn nay dua trén bai todn sau: ? if m < n:
8
9
0

(2) Néu n> m thi ged(m, n) = ged(m, n - m) o m=m
i print("Pap sé", m)
(3) Néu n < mthi ged(m, n) = ged(m - n, n).
Phin co ban nhét ciia chuong trinh s& la mot vong lap while,
vong lip s& két thac khi m = n. Chuong trinh nhu sau: Chling ta s@ tién hanh kiém thir chwong trinh nay. Can tap
trung kiém tra ki khéi lénh cua lénh lip while

Céch 1: Inra cAc gié tri trung gian dé kiém soét chuong trinh.
B sung bién k va hai lénh print() vao chong trinh nhw mé ta nhu sau:

HoangThithanhTam_TL.py »»> %¥Run Hoa
Tinh UCLN cua

N i gThithanhTam_TL.py
m = int(input("Nh3p s& ty nhién m: ")) Nn&p sé tw nhién m: 20
n = int(input("Nh3p s& tv nhi&n n: ")) Wndp s& tu nnign n: 16
Eh;i m l=n: Véng 13p 1 : 20 l&
k=k+1 Vong 1ldp 2 : 4 16
print("Vong 13p",k,":",m,n) Veng 1l3p 3 : 4 12
if m < n: Vong 1l3p 4 @ 4 8
. L Két thac vong l3p 4 4
else: : 5
m-m-n Pap =0 4
print("K&t thic véng lap "
print("Dap s&", m)
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Céch 2: St dung cdng cuy tao diém ding cua phén mém soan
thao lap trinh.

Thiét lap djém dirng tai dong 4 cua chuong trinh nhu sau. Day la
vi trf bat dau chuén bi vao vong lap.

HoangThithanhTam TL.py *
1 # Tinh UCLN cba m, n
2 m = int(input("Nhip s& ty nhién m
3 n = int(input("Nhadp s8 ty nhién n
4¢ while m != n:
k=k+1
if m < n:
n=n-m
else:
m=m-n
print("Pap s&", m)

Khi chay chuong trinh s& dirng lai trugc mdi vong Iap, chang ta s&
ghi lai c4c gi4 tri m, n vao mot bang nhu bang sau. Khi két thic
hét vong lap thi két qua chwong trinh chinh I3 gi4 trj m.

LUYEN TAP

1. Chuong trinh cia em Kkhi chay phéat sinh 16i ngoai I&
ZeroDivisionError. D6 Ia 18i gi va em s xir ly 18i nay nhu
thé nao?

2. Chuong trinh sau ¢6 16i khong? Néu c6 thi tim va sira 18,

m = input ( “ Nhap sb tu nhién m: ©)
n = input (“ Nhap s6 tu nhién n: ©)

print ( “ Tong hai s6 da nhap 1a:” ,m-+n)
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HoangThithanhTam_TL.py
1 Tinh UCLN cua m, n

= int(input("Nh3p s3 ty nhién m
= int(input("Nhap sG ty nhién n
=0
while m != n:

k=k+1

ifm < n:

¥

m
n
k

else:
m=m-n
print("Pap sa", m)

o
broov N wAew

Ca hai cach dé kiém soat 15i 1a in cac gia tri trung
gian va thiét 1ap diém dimg déu hiéu qua

3. Chuong trinh sau c6 chirc ning sép xép mot day sb cho trude. Hay kiém tra '
xem chuong trinh c6 16i khong? Néu c6 thi tim va sira 16i.

A=[10,1,5,2,8,0,4]
foriin range ( len(A)-1):
j=i
while j>1andA[ j]<A[j-1]:
ALJLAL-10=A[- 1] AL ]
j=j-1
print(A)

4. Dé kiém thir mot chuong trinh, néu chi bing viéc kiém tra thong qua céc bo
dit lidu test thi c6 bao dam tim ra hét 16i cua chuong trinh hay khong? Vi sao?
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BAITAP

- Em hay soan thao va thue hién tirng bude chuong trinh ¢ hinh sau

A example.py - C:\Users\TAM\AppData\Local
File Edit Format Run Options Window]

for i in range(l, 4):
5 = =5 + i*i
print("s = ",s)
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néu mot Vvai 16i thuée nhém 16i cd phép va mot vai

161 thuoc nhém 16i ngir nghia

Tai sa0 phai tao nhiéu bo dir liéu vao khéc nhau dé kiém thir
chuong trinh?

C6 bao nhiéu nhém dir liéu khéc nhau cén tao ra dé kiém
thir chuong trinh?

C6 thé xem gia tri bién sau khi thyc hién mot cau 1énh &
dau?
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