Lap trinh Python

Bai 8: Ngoai lé va xi ly ngoai &

Tai liéu nay phan phdi duéi gidy phép Creative Commons Attribution 4.0
(bat ky ai cling déu cé quyén tu do st dung, chia sé, sao chép, phan phdi, phan phdi lai, ap dung, trich xuat, tuy
bién, m& rong, thudng mai héa,... mién I3 ghi nhan céng cla cac tac gia ban dau cla tai liéu)




Toém tat noi dung bai trudce o

= Kiéu dit liéu tir dién:
= MOt tap cac muc, mot muc la mot cap key va value
= Cac key phai d6i mdt khac nhau, phai I3 kiéu di¥ liéu bat bién
= C4 thé tra clru value théng qua phép todn chi muc vdi key
= D{¥ liéu trong tr dién khdng cé tinh th tw, nhung cé thé duyét
bang vong lap
= Module va Package: Co ché kiém soat ma nguén hiéu qua
= M6t file m3 ngudn = mot module, cd thé tai s&r dung béi import
= Mot thu muc chira m3 nguén = mot package
* Module math chira kha nhiéu cdc ham toan hoc co ban

= Lambda la phwong phap viét ham rat gon, hiru ich khi st
dung v&i cac meta-function (map, filter, sum, sort,...)



NoO1 dung

1. Ngoailéla gi?

2. Xuly ngoai lé

3. MOt s6 loai ngoai lé thuwong gap
4. Tu sinh ngoai lé

5. Baitap
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Phan 1

Ngoai I€ 1a gi?

TRUONG XUAN NAM 4



Ngoai 1¢ 1a gi? e

—@®— 1

Exception
A girl is watching a video on Interrupted in watching
Youtube on the computer video due to internet
disconnectivity suddenly
Stopped
Puncture repaired
> Car punctured > _ pai
Exception Handled
Exception
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Ngoai I¢ 1a g1? e

= Viec mot chuong trinh may tinh hoat dong khéng hoan
hao |13 khong thé tranh khoi

= Thudng thi gidi 1ap trinh chia 16i thanh 3 nhédm
1. LOi khi viét chuong trinh: hé qua la chwong trinh khong chay
dwoc khi gap dong |énh sai, néu la thong dich (hodc khong
dich dwoc, néu la bién dich)
2. LOi khi chwong trinh chay: hé qua l1a phai thuc hién lai
* Chang han nhu nhap liéu khéng ddng, thi phai nhap lai
3. Ngoailé: van Ia 16i, xay ra khi c6 mot bat thuong va khién mot
chirc ndng khéng thé thyce hién duwoc
* Chang han nhu dang ghi di¥ liéu ra mét file, nhwng file d6 lai bi
mot tién trinh khac xda mat
= Ngoai |é = 16i? Pung, nhwng khong han
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Ngoai I¢ 1a g1? o

= Ranh gidi gitra ngoai |& va 16i kha mong manh, tham chi
kho phan biét trong nhiéu tinh hudng

= VVAn dé: Cach chia 16i thanh 3 nhém ¢é khuynh huéng cho
rang moi trudng thuc thi cda chwong trinh 1a than thién
va hoan hao
= Python quan diém nén chia 16i thanh 2 loai
= Syntax error: viét sai ci phap, khién chwong trinh théng dich
khong dich duorc, trong treong hop nay lap trinh vién phai viét
lai ma, khéng c6 phuong an nao khac
= Exception: xay ra bat thwong khéng nhu thiét ké

* Nhu vay xtr ly exception s& khién chuong trinh 6n dinh va hoat
dong tot trong moi tinh hudng
* Trudng hop nay lap trinh vién phai c6 phuong an khac phuc



Ngoai I¢ 1a g1?

= \/i du vé syntax error:
>>> while True print('Hello world")
File "<stdin>", line 1
while True print('Hello world")

N

SyntaxError: invalid syntax

= \/i du vé exception:

>>> 10 * (1/0)

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

= C6 vé nhu syntax error cling chi la mot exception!!!
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Phan 2

Xu ly ngoai I¢
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“xu ly”” ngoai 1€ o

while True: Vong I3p nhap X
cho dén khi ngudi dung

nhap vao dung gia tri s6

try:

X = int(input("Nhap s6 X: ")) héi nhap X

break (c6 thé nhap 16i)

except ValueError:

print("L6i, hdy nhap lai.") )
Xt ly khi l0i xay ra

print("X =", Xx)
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Cu phap try-except-else-finally

" Cuphap: try:

except:
else:
finally:

= COng viéc cla tirng khoi:

Khé&i “try”: doan m3 cd kha nang gay 16i, khi 16i xay ra, khdi nay
s& bj dirng & dong gay 16i

Khaéi “except”: doan ma x{ ly 16i, chi thuc hién néu cé 16i xay ra
Khoi “else”: ¢ thé xuat hién ngay sau khoi except cudi cung,
doan m3 sé duwoc thuc hién néu khéng cd except nao dugc
thuwe hién (doan try khéng cé 16i)

Khoi “finally”: con dwoc goi la khoi clean-up, lubn dwoc thuc
hién du cé xay ra 16i hay khong
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Cu phap try-except-else-finally

\  thereis an exception )

_______________

s - T "= ~
{ I/ Execute this code when \I

\ code. /
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Cu phap try-except-finally o

= Chuy:

= Khoi try chi co 1 khoi duy nhat, phai viét dau tién

= Khéi finally cé thé cé hay khéng, néu cd thi khdi nay phai viét
cudi cung

= Khdi except cd thé khdng viét, cd mot khdi, hodc nhiéu khoi
except khac nhau (dé xt Iy nhiéu tinh huéng 16i khac nhau)

= Mot khéi except cd thé xir ly mot loai 16i, nhiéu loai 16i hodc tat
ca cac loai 10i

= Né&u khong xt¥ ly triét dé 16i co thé “ném” tra lai 16i nay bang
|énh “raise”

= C6 thé phat sinh mdt ngoai 1é bang 1énh “raise <l6i>”

= Khi I6i xdy ra, mot bién chira 16i dwgc phat sinh va “ném” xudng
phan cac khéi except, khéi except dau tién “bat” dwoc ngoai lé
sé xtr ly né
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e

Quy tac “bat” ngoai 1¢: lot sang xudng nia

except (NameError, TypeError): # xr 1y 2 loai 1o6i

print("Name or Type error")

~

except IOError as e: # lay bién loi, dat tén la e
print(e)
raise # “ném” trd lai 16i nay
except ValueError: # xr ly 16i Value

print("Value error")

except: # xr 1y moi 16i khéac
print("An error occurred")
raise NameError("Ko bit") # tao ra mot 16i “Ko bit”
else: # thuc hién néu khéng cé 16i
print("OK")
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Nhiém vu cta khoi finally: xir 1y du phong o

= Viéc cham dit doan ma mot cach bat ngo (trong khoi try
hoac except) dem lai mot s6 van dé
= Chang han nhu trong khdi try ta tao mot tap tin tam thoi dé
chira di¥ liéu trung gian, dung xong sé xoda tap tin do di
= Khi doan m3 cham dit dot ngdt vi ngoai lé: 1énh xda tap tin
tam khong thuc hién
= H3u qua: sau mot thoi gian s dung chuong trinh, may tinh cua
nguwoi dung co xuat hién rat nhiéu tap tin “rac”
* Thuc té van dé nay da xay ra véi phan mém Microsoft Word
= Khoi finally: con dugc goi la khoi “don dep” (clean-up)
= Python dam bao rang doan m3 trong khéi ludn dwoc thuc hién
du c6 ngoai Ié xay ra hay khong
» Trong vi du trén: ta sé dat phan ma xda tap tin tam vao finally



Qua trinh x1ur ly ngoai 1¢ thuc té e
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print (“Three") d
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print (“Two™)
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value = 18 / d; IIIIII.III‘

print (“valwue = ", wvalue)

except ZeroDivisionError as e :

print ("Error: ", str(e) }h.

3

print (“Ignore to continue ..

print ("Let's go!"); J

)

IIIIII EENE
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(3)
def toInteger(text) :
try

(1)
print ("-- Begin parse text: ", text)
-

Kg‘jx

value = int{text) ®HENE
return value

except ValueError as e :

print ("type(e): ", type(e)) AMEAE AN
(@)
rl* return @
flnally :

|
|
|
= (8)
LT II B print ("-- End parse text: " + text) *

'll EEEEEEER II"

. . (1)
text = "@@123442
(2)
value = toInteger(text)

print ("Value= ", walue) fiij) 16



Mot so loai ngoai 1¢ thuong
gap
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Mot so loai ngoai 1¢ thuong gip e

SystemExit

Keyboardinterrupt

GeneratorExit

Exception

Stoplteration

StopAsynclteration

Xay ra khi chwong trinh goi ham sys.exit()

Xay ra khi ngudi dung nhan phim ngat dé c6 ging két thuc
chuong trinh (thwong la Ctrl-C hoac Delete)

Xay ra khi chuong trinh déng mét bd sinh (generator) bang
ham close()
Chu y: day khéng thuc su |a mot 16i

Lép cha cla moi l&p 16i, ngoai trir Keyboardinterrupt,
SystemExit va GeneratorExit

Xay ra khi c6 gang doc d&i twong ti€p theo tir iterator, nhung
khi d6 iterator d3 & cudi cla kiéu tuan tu nén khéng cé doi
tuwgng can doc

Xay ra khi c6 gang doc d6i twong tiép theo tr mot iterator bat
dong bd, nhwng khi d6 iterator chua dong bd dugc doi twong
ti€p theo
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Mot so loai ngoai 1¢ thuong gip

ArithmeticError L&p cha ciia moi 16i xt ly tinh toan

L&p con cua ArithmeticError (hién dd bo khéng dung, chi gitt

FloatingPointError . , v
2 lai dé twong thich voi cac ma cii)

L&p con cla ArithmeticError, xay ra khi két qud cta phép toan

OverflowError . , . S e , . o g
sO hoc qua |&n hoac qua nho dén muirc khong thé biéu dién

Lép con cua ArithmeticError, xay ra khi thuc hién phép chia

ZeroDivisionError “ s e
hoac phép dong du v&i s6 0

AssertionError Xay ra khi cau |énh kiém tra diéu kién assert that bai
AttributeError Xay ra khi khong thé gan thudc tinh hodc tham chiéu
BufferError Xay ra khi khong thé tao vung dém hoac bj tran vung dém
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Mot so loai ngoai 1¢ thuong gip

—

EOFError

ImportError

ModuleNotFoundE
rror

LookupError

IndexError

KeyError

Xay ra khi cd gdng doc thém di liéu mac du d3 dén cudi tap tin
(khong thé doc thém dwoc gi nira)

Xay ra khi chuong trinh khai bdo s&* dung thanh phan trong thw
vién (mét ham, mot bién hodc mét 1dp) nhung khdéng tim thay
thanh phan nay

Kiéu con cta ImportError, xay ra khi chwong trinh khai bao sl
dung mét thw vién nhung Python khdng thé nap duoc thu vién
do trén may hién tai (thwong do khdéng tim thdy ma may cula
thu vién do)

L&p cha cla cac 16i xay ra khi tim kiém di liéu

Ki€u con cla LookupError, xay ra khi gia tri chi muc (index) nam
ngoai pham vi ctia mét bién kiéu tuan ty (string, list, tuple,...)
Kiéu con cta LookupError, xay ra khi khong tim thay khda trong
tir dién
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Mot so loai ngoai 1¢ thuong gip e

MemoryError

NameError

UnboundLocalError

ReferenceError

RuntimeError

NotimplementedEr
ror

Xay ra khi hét bd nhé nén chuong trinh khéng thé tiép tuc thuc
thi hodc bé nhd bi phdn manh dén mdc khéng thé tao duoc
cac bién can thiét dé tiép tuc thuc thi chwong trinh

Xay ra khi cd gang truy cap mot bién khong ton tai

Kiéu con ciia NameError, xay ra khi tham chiéu dén mét bién
cuc bd nhung bién cuc boé dé khdng ton tai

Xay ra khi tham chiéu bi 16i, chang han nhu truy cap mot bién
hoac mo6t thudc tinh da bi bo don rac (garbage collector) x6a di
Xay ra mot 16i thue thi chung chung, khéng roi vao nhém cac
16i d3 biét

Kiéu con cla RuntimeError, xdy ra khi chwong trinh c6 gang

thwc thi mét phuong thirc hoac mot ham, nhung vi ly do nao
d6 phan than ham (phuong thirc) chwa duoc viét
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Mot so loai ngoai 1¢ thuong gip

Ngoai lé Ly do gay ra

Xay ra khi thyc hién mot ham lién quan dén hé théng (chang han nhu doc ghi dia) nhwng gip 16i.
Dé giir turong thich vdi cdc phién bén trwdc, 16i nay con cé cdc tén khdc nhw I0Error, EnvironmentError
va WindowsError
Pay l1a mot 16p 1én cung cap nhiéu thong tin 16i khi lam viéc v&i hé diéu hanh, cac 1&p con cla I&p nay
goém:
- BlockinglOError
- ChildProcessError
- ConnectionError

OSError o BrokenPipeError

o ConnectionAbortedError
o ConnectionRefusedError
o ConnectionResetError

- FileExistsError

- FileNotFoundError

- InterruptedError

- IsADirectoryError

- NotADirectoryError

- PermissionError

- ProcessLookupError

- TimeoutError
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Mot so loai ngoai 1¢ thuong gip

Kiéu con cha RuntimeError, xay ra khi goi dé quy qua nhiéu Iép

RecursionError . n A
(d0 sau qua lén)

SyntaxError Xay ra khi c6 gang chay mot I1énh viét sai ci phap

Ki€éu con cha SyntaxError, xay ra khi cd gang chay mot |énh viét

IndentationError .o , ,
thut |é khong chinh xac

Kiéu con cla IndentationError, xay ra khi thut 1é s&r dung céc

TabError . . i . " ,
dau tab va dau space khong nhat quan
SystemError Xay ra khi trinh thong dich gap cac 16i ndi b

Xay ra khi chuwong trinh cd gang chuyén modt déi twgng sang
TypeError mot ki6u khac nhung khong phu hop (chang han c6 ging doi
mot chudi tén riéng sang dang sd nguyén)
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Mot so loai ngoai 1¢ thuong gip e

ValueError

UnicodeError

UnicodeEncodeError

UnicodeDecodeError

UnicodeTranslateError

Xay ra khi ham hoac phuwong thirc hodc phép toan nhan
duoc moét ddi s6 cé kiéu dung nhwng gid tri khéng phu hop

Ki€u con cta ValueError, xay ra khi cé 16i lién quan dén qua
trinh x&¢ ly dit liéu unicode

Ki€u con cla UnicodeError, xay ra khi 16i lién quan dén qua
trinh ma hoéa dix liéu

Ki€u con cla UnicodeError, xay ra khi 16i lién quan dén qua
trinh giai ma dit liéu

Ki€u con cla UnicodeError, xay ra khi 16i lién quan dén qua
trinh chuyén doi dit liéu (ké ca chuyén déi code page)
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Mot so loai ngoai 1¢ thuong gip

L&p cha cla céc loai cdnh bao, nhitng 16i nhe hodc cé tiém nidng xay ra
trong twong lai.

Cac |&p con cua l&p nay gom:

- UserWarning

- DeprecationWarning

- PendingDeprecationWarning
- SyntaxWarning

- RuntimeWarning

- FutureWarning

- ImportWarning

- UnicodeWarning

- BytesWarning

- ResourceWarning

Warning
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Phan 4

Tu sinh ngoai I¢
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Tu khoa raise

= Python cung cap tir khda raise s& dung khi can phat sinh
mot ngoai lé
= Né&u chi viét “raise”: cach viét nay chi dung trong khoi except,
khi ta khong xtr ly dwoc ngoai 1€ hién tai va “ném tra” ngoai lé
vé cho chuwong trinh cha
= Né&u viét “raise <bién>": phat sinh mot ngoai |é va <bién> sé
chira cac thong tin bao 16i vé ngoai 1é xay ra
* Trong trwdng hop nay, <bién> nén cé kiéu Exception hodc ké thira
tlr Exception, kiéu cang cu thé thi cang cung cap nhiéu théng tin
cho qua trinh slra 16i
= L3p trinh vién co thé tao mot ki€u ngoai |1é mdi, ki thuat nay s
dung huwdng ddi twong la chi dé nam ngoai bai giang nay nén
sé khéng duoc dé cap toi



Vi du vé phat sinh ngoai 1¢ e

try:
a = int(input("Nhap mdét s6 nguyén duwong nho hon 100: "))
# sinh 16i khi s& quad bé
if a <= 0:
raise ValueError("Ban d3a nhap mét s6 qua nho")
# sinh 16i khi s& qud 1én
if a >= 100:
raise ValueError("Ban can nhap sé nho hon 100")
# bat 16i:
# - nhap khong phai s6 nguyén
# - nhap s6 qua 16n
# - nhap s6 qua bé
except ValueError as ex:
print(ex)
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Phan 5

Bai tap
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Bai tap e

1.Viét chuong trinh nhdp 2 s nguyén a va b, sau dé
tinh va in ra gia tri phan so a/b. Chay xtr ly ngoai I€
trong cac tinh hudng dudi day:
= Ngudi diing nhap a hodc b khéng phai s nguyén
= Ngudi dung nhap b =0
2 Viét chuong trinh yéu cau ngudi diing nhap a, b va ¢
la d6 dai 3 canh ciia mot tam gidc. XU ly ngoai 1€
trong cac tinh hudng sau:
= Ngudi dung nhap a, b hodc ¢ khdng phai I3 kiéu so
= Ngudi diing nhap gia tri 0 ho3c s6 am cho a, b hoic ¢
= Ngudi diing nhép a, b, c duong nhung khong thé 13 canh
clia mdt tam giac
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Bai tap

3.Viét chUOng trinh cho phép ngu0| dung nhap lién tiep
cac sO nguyén duong, yéu cau:

= Viéc nhap liéu sé& két thiac binh thudng (khoéng exception)
khi ngusi dung nhap so 0

= Phat sinh exception va thong bao “Loi s6 am!!1” khi ngudi
dung nhap mot s nguyén am bat ky

= Phat sinh exception va thong bao “Loi nhap s8” khi ngudi
dung nhap vao chudi khéng phai s6 nguyén

= Phat sinh exceptlon va thong bao Lo nhap lap” khi ngudi
dung nhap 4 s6 nguyén ducng lién tiép gidong nhau

= Phat sinh exception va thong bio “Loi nhap chan” khi ngudi
dung nhip 5 s6 chan lién tiép

= Sau khi phat sinh exception, xur ly va théng bdo, chuong
trinh can ti€p tuc hoat dong nhu binh thudng
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