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List Comprehensions

B 7= XN—PNFIFE—HEHGE, ARGIE—FHYIREEX

=5 pvES
- BRFERIIE:
def £(1): SIS
Lnew = []

for e 1n L:

eE N TTRIEIICEIZS

Lnew.append (e**2)

return Lnew

PythoniR{it T —FEEE, —TIBRTMI, MHFIRREST



List Comprehensions i orert

B 7= XN—PNFIFE—HEHGE, ARGIE—FHYIREEX

Lot
oz
det £(L): S Lnew = [e**ZHfor e 1n L]
Lnew = [] o e A —
. BHEN TR MENIAMEIBEE BHEAN TR
for e 1n L:

Lnew.append|(e**2)

return Lnew eI I e
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List Comprehensions

B 7= XN—PNFIFE—HEHGE, ARGIE—FHYIREEX

LIt E=
def f£(L): Ay E Lnew = [e**2 for e 1n L|1f e32==0]
Lnew = [] e A —
EHENNTTER
for e in L:
EimE ST

1f e%2==0:

Lnew.append(e**2)

return Lnew EINRMEEIB IS
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List Comprehensions

B 5REST
lexpression for elem 1in 1terable 1f test]
[e**2 for e 1n range(6) ]
- [0, 1, 4, 9, 16, 25]
[e**2 for e 1n range(8) 1f e%2 == 0]
- [0, 4, 16, 36]
[ [e,e**2] for e 1n range(4) 1f e%2 != 0]

> [[1,11, [3,9]]



List Comprehensions i orert

m BELITIFRESTIEHETA, F=EInHIT:

[len(x) for x 1in ['xy', 'abcd', 7, '4.0'] 1f type(x) == str]
Bz

1. FIERAPEREIEITER?

2. FHFRIATIREB M H R TER?

3. EXLTTRIEIMCIEZ BN TA?
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De f alu I t Parameter Aot

RESEHIR—nR . BUASHE

\/

WSt
1. BBERBDHRIN—NEE, BEB—MVERE, BANSHESINEE

2. (BERBARITREFIESEASENNE, RIFRIEE
3. flan: ATERERG—MREREINSE (RESERSIASE)

+ EIRITEREETSEFIENIASEY




Default Parameter e i1 4 %

IRITERESEHIR— MR BUASEUE

def bisection root (x):

epsilon = 0.01 | #EEBXNMNEHENRE, BEEHLAFPALUEZEEMME

low = 0
high = x
guess = (high + low) /2.0
while abs(guess**2 - x) >= epsilon:
1f guess**2 < x:
low = guess
else:
high = guess
guess = (high + low) /2.0

return guess



Default Parameter e i1 4 %

EHESSHNB— AR BASHE

def bilsection root(x,| epsilon=0.01)|:

tow = 0 REIASH, BIAE0.0
high = x
guess = (high + low) /2.0
while abs (guess**2 - x) >= epsilon: ZHEEIANSEL, FF0.01
1f guess**2 < x:
low = guess print (bisection root|(123)()
else: print (bisection root (123,[ 0.5)|)
high = guess -
guess = (high + low) /2.0 (EBENASEL/I0.5

return guess



Default Parameter e i1 4 %

IRITERESEHIR— MR BUASEUE

- IR EREBRSETROAN/ KBS AENESHAIEE
- ERRESETLIT O TUEREXIRY

bisection root new(123) {{&E&%{ (positional argument)
bisection root new (123, 0.001)
bisection root new|(1l23,| epsilon=0.001)
bisection root new(x=123, epsilon=0.1)
bisection_root_new4epsilon=0.1, x=123|)

o LUTNREBALER: FESH (keyword argument)
bisection root new(epsilon=0.001, 123) #error
bisection root new(0.001, 123) #no error but wrong

SyntaxError: positional argument follows keyword argument



Function Returns Functions Lot ad

B REERNS— 7R EREFIRBEIREL

def 1is even(1):

function
return 1%2 == object
named
r = 2 is_even
| AEREEA,
pli = 22/7 A 2arg4a 4t int object 2
£ . : float object
a = 1s _even(3)

False

b = my func(4) RREER e
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B PRUEREIA— R . ERREIIR(BIRREY

def make prod(a):

def g(b): E— T REFEN S — I EREL

return a*b

return g AR, REREGERBTR
val =|lmake prod(2)/(3) doubler =|make prod(2)

print (val)



Function Returns Functions Lot ad

B REERRIA— IR ERETFIREIREL

def make prod(a): Global scope
def g (b): )

return a*b

make_prod  ¢;me

code

return g

val = make prod(2) (3)
print (val)




Function Returns Functions Lot ad

B REBERNSE—MinR: EREFIREIRAZY
def make prod(a): Global scope make_prod

e N scope
ef g(b) make_prod  ¢yme

code

return a*b

return g

val = |make prod (2+3)

print (val)




Function Returns Functions Lot ad

B REERRIA— IR ERETFIREIREL

def make prod(a): Global scope make_prod
def g(b): >COpE
make_prod ¢ome
return a*Db 3
code
return| g
g’s
code!
val = |make prod(2)

print (val) (W66%




Function Returns Functions Lot ad

B REERNS— s EREIFIRBIRZL
def make prod(a): Global scope make_prod g scope

nae proc scope
ef g(b) make_prod  gome

code

return a*b

return g

g's
code!

val = make prod(2) (3)

print (val)




Function Returns Functions Lot ad

B REFERNS MR EREFIREIRRET
def make prod(a): Global scope make_prod g scope

s o scope
ef g(b) make_prod Some

code

return |a*b

return g

g's
code!

val = |make prod(2) (3)

print (val)




Function Returns Functions Lot ad

B REERNS— 7R EREFIRBEIREL

def make prod(a): Global scope make_prod
def g(b): scope
make_prod ¢ me
return a*b
code
return g
® doubler g's
doubler =|make prod(2) code!

val = doubler (3)
print (val)




Function Returns Functions Lot ad

B RE(FANS—MInE: EREFIREIRAZEY
def make prod(a): Global scope make_prod doubler scope

def g(b) : scope

return |a*b

make_prod  ¢,me

code

return g

doubler g's
doubler = make prod(2) code!
val = |doubler (3)

rint (val)
’ n vdm“%%xﬂ

NoW




Function Returns Functions i 4L

B RES MG
def create_funcs(): NERE X REF T &2 A shSSAEUERY,
funcs = [] FIEE AT E.

for 1 1n range(3):

def 1nner () :

EBIAFEN B — 1 R

return 1

funcs.append (1nner)
return funcs 42

f1, £2, £3 = create funcs|()

. 2 2 2
print (£1(), £2(), £3())



%wﬂ&k&
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Function Returns Functions

m kES—E!

def create funcs(): REBE X R FRIZ E R R sSSREERY,
funcs = [] FAEE N BTRYE.
for i in range (3): RIRINE: (ERRENASECIEBRENE2(E
def inner(): def inner (i=1i) :
: ‘ return 1

return 1
funcs.append (1nner)
return funcs

f1, £2, £3 = create funcs|()
01 2

print (£1(), £2(), £3())




Function Returns Functions i 4L

" ERE—HHE

def outer() : f1l = outer ()
data = [] MR E NI XIS f2 = outer () PRI
def inner (x): print (£1 (1)) )
data.append (x) print (£2(2)) )

return data RKIPHTEBN

return 1nner

XA outer()=eliE#HHYdataxds
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Function Returns Functions

B BRE—ME

def outer|{(data=[]) [t BRASEOIZ fl1 = outer ()
. 1R IR MNERERZR
def inner (x): f2 = outer ()
data.append (x) print (£1 (1), £2(2))

return data REENTEER
[1,2] [1,2]
return 1nner

BASHESXARTHZEER (BRE—MistIR)

SHEREINL

it
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Testing and Debugging Lol

_ Tl T

« NRREURSAIEER (docstring)
RERURENEE (REIT)
SMNEHEERTRESRMENX (assertions)
M (testing)
- IRAEAIEI AL B N T A S LER
&8s, (debugging)
« HEITAEHSETEIRRNTS

/
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Testing and Debugging

m (LT IRTE

*  MIRIZRI—THRRHERIERITEZ T ATEI
- BB DHASMER, S MEREZ TNEAIEL
* IR ME—MERATRERE A SXI M AV
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Testing and Debugging

B URTRYSEE

« BRI (Unit Testing)

> IGUFE—MURSRAYINEE

> BENE— RIS
 [E]FMix, (Regression Testing)

> EHEIbug/EH TR

> HAEZRLIRBEIEMEINBEER
« EpkMiE (Integration Testing)

> WS MERIEERRKE S

Jd=l
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Testing and Debugging Lol

mNRRYTEA:
- BEM: XFIee, FAROAEREI (AFRWUS)
- BEMIRX: XERLZEE,
- BRAIA:

unittest, pytest, doctest, coverage

\I1I

EEIKIE (FFREUS)

=)




i it Mk f
0% ‘/
5 SIT/
ISSENSCHAFT UND TECHNIK

ZHEJIANG UNIVERSITAT FUR
w

Testing and Debugging

BRI E:
- BEMiRX: Inseiaur szl
> RICBE: A — mHieuE, BERASMUEESA
> BAmSR: TIsBleUzl. AP
def add(a, b):

return a + b # FNXEIZEE

def test add() : Assert: iS5, BREIEFREL
assert add(2, 3) == 5 # [EE#mA INRFXINATrue, BEEPHT
assert add (-1, 1) == 0 # B5FE WNERZFAT(IFalse, iR[E]AssertionError

assert add("a", "b") == "ab" # BEHERBA (FLERE)




ZHEJIANG UNIVERSITAT FUR

Testing and Debugging

m BRI
- BEMt: Ihgeieut szl
def sqgrt(x, eps):

""" Assumes x, eps floats, x >= 0, eps > 0
Returns res such that x-eps <= res*res <= x+teps

case x e

mwwmwmn

14 53 0 0.0001
ST EUN R 25 0.0001
IINF 1R, 0.05 0.0001
TIREF T71R 2 0.0001
WER1E 2 1.0/2.0%x64.0
RER{E 1.0/2.0+x64.0 1.0/2.0+x64.0
WER1E 2.0%+64.0 1.0/2.0%x64.0
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Testing and Debugging

m HAYTGA:
- BEAIR: BEEEEES
> 2 EE: ETRBRESTUEN, BEDX. B, &4
> EAmR: Buillinl, NRREEE

def 1is_even (num): F—EEREEHEDEIE T 1R
tfonum 52 == 0 path-complete
t T —_ =K ~_ls N /
N BRe: FEARMGRAG. RRsE
elLse.

return False
def test 1is even():
assert is even(4) is True # X1

assert is even(3) 1is False # %2
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Testing and Debugging it L

m HAYTGA:

HEi: (B2 EEEE
def abs(x):

"nnm Assumes X 1S an 1nt
Returns x 1f x>=0 and —x otherwise

mwiwmn

1f x < -1
return —Xx
else: IR x=2 FO x=-2
return X .
HE-1ftANGIRE-1

AR RN ARG
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Testing and Debugging

m FiD, (debugging) :
- —BIREI T RBARLEREIT, (RFHE:
> FHFbughIhis
> TRPRIEbug
> BEENIERREIEZITRTE G
+ ERAFERTHIUIATS
- MATERSHE
- {FAIDLEF EHYEIHINRE
+ {FRPythonBEHRIEIRKE (pdb)

« =EHprintphz{
O




Testing and Debugging ikaedrt

B FiD, (debugging)
+ RIS EIRAER AR
> B ikiEEEREEEMEAER:
A REIRYS U

test = [1,2,3] RJG test[4] = IndexError

IR EEREIESSE

int (test) =2 TypeError

Pythoni&iXiglx

a = len([1,2,3] =2 SyntaxError
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Testing and Debugging Lol

m FiD, (debugging) :
+ RIRAIBEIRAYER A

> ZEEIR—MELAEN
« EEFHIIBRIM TS EIEE
y E.I-U\LJ‘_I_UEEH% N uuﬁig TE'E j’fﬁﬁgﬁgikl}q

- [AB ARFRR(RACABRYEEE
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Testing and Debugging

m FiD, (debugging) :
- EIECRBRYZEER:
- SIERRRAVCRY
+ REHZIBENTARRI BN T AR EFREARYZER
- RIBRRIMRBIZRIRIR, RO EHAER
+ RDISITIRRICIBIARELENE : "R, R
- (EREERNGIFUINHEME

- —224NIECEE, BRIEMEES
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Testing and Debugging

m FiD, (debugging) :
« HprintiEa):
- EWFEE{EMAprint? — RIS AR
FEHNREETRISEUEFTEDLREE
AR SIECIRSRIZEITEIHRESR
BBk REERIREIEFTEDHREE
- BERUERprintEfIlbug—_—HEHKE
fBprintiE—ERREFIERNAE
REFTENRYEMELu oY RENIE

T
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Testing and Debugging Lol

B FiD, (debugging)

*  FpdbiETACASRIILES -
- ZHIDE: EERBELSITEL, ERTIRSSR/ TEFAEINES
- RiGEA . BUMBEANR, SEzEbENAE
import pdb

# your code

pdb.set trace()
- FISME: EITIHEETE. BSURE. FTIRERZIE
- IR FNEBFEEFNITRE, E5ANEREZE (WE)3. 1B3F)

H.
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Testing and Debugging

m FiD, (debugging) :
+ pdbiEIHAIRE:
EEERENRBMERARR:

import pdb

def calculate(a, Db): > example.py
pdb.set trace() # AR S (Pdb) p a, b # #H: 3, 5
result = a * b

(Pdb) n # HITN—17T
return result + 10

print (calculate (3, 5)) (Pdb) p result # #H: 15
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Testing and Debugging

m A1, (debugging) :
« pdbiEIXAIREIE:

1 (list) t BRI

n (next) # AT 1T

s (step) # HNERELARIEE

c (continue) # PELE{TEIT— W
p var + FIEITEE

g (quit) 4 1IBHEIE
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(Exceptions)

SEFPI TR EIEIRIEGESNERE
f5an:
> ThiAEHIIFRSEERITTER: IndexError
test = [1,7,4]
test[4]
> MAGEHISEIH TIEIR, EEdESSESERA: TypeError
int (test)
'a'/4
> FR— M AEFENEE: NameError
a
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B MESEE (Exceptions)

- 1BEREN, ERFSEHER, HiTswEL
* PythonfUAERJLAF o IR R E

try:
# do some potentially
# problematic code
except:
# do something to
# handle the problem

> Rt ryRAVCISERBERIIIT, HE Texcept/EAINAS

> MRcryWPIRBESMEHEE, Sl Texcept WA, AEHREINITZEAINE
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m N ESE (Exceptions)
o BIF: B— 1 =E=REFPIEEEINEEK

def sum digits(s):

def sum digits(s):
""" s 1s a non-empty string
containing digits.
Returns sum of all chars that
are digits """

s 1s a non-empty string
containing digits.

Returns sum of all chars that
are digits """

total = 0

total = 0 |
for char in s: for char 1n s:
if char in '0123456789": Cry: .
val = int (char) val = 1nt (char)
total += wval total += wval
return total except?
print ("can't convert'", char)
ﬁﬂ%?ﬁ%ﬂlﬂﬁﬂ@ﬁ?—?ﬁ%ﬂﬂﬂjﬁﬁ return total
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m {MERE (Exceptions)

TN N =

- FAFWMIARIEES | KRE

a = int (input ("Tell me one number:"))

b = int (input ("Tell me another number:"))
print (a/b)

FIFEIBEMIANF T

FAFalgEHiANb=0
AR R EAUCAEE

dIl

{ERtry/except

try:
a = int (input ("Tell me one number:"))
b = int(input ("Tell me another number:"))
print (a/b)

except:

print ("Bug 1n user input.")



B AMRSESRERIRE

try:
a =
D =
pri
pri

* HATLURIEAFZREN S B R S ARG IERE

int (Input ("Tell me one number: "))

int (input ("Tell me another number: "))
nt ("a/b =", a/b)
nt("atb =", a+tb)

except

ValuekError:

pri

nt ("Could not convert to a number.")

except

ZeroDivisionError: AEEESEREHTIEAME

pri

nt ("Can't divide by zero")

print ("a/b = infinity")

print ("at+b =", a+tb)

except:

EEMERE LI LIE

print ("Something went very wrong.")
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B REREAIERERINES

« FrryPRENITREREREREHIIAT:
* else

o fEtry. except., elseZFREREMTHIAE, ENEEMABFHRITT
break, continue. returntBEHIT

e finally

- JRETEREER, XA

- REMEXERZE, BAER
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B SR F SR Aa b

L RN ISR

« REBIARIMEHRERNSIL, EFRRESHAT

« FEIN, ARPLERERERER
c BT IREMEIRANE

- [E: BTABRBERER?

« AR, CIEREFRRER, ReENEERE
« BKZ=: FLILT, SHIFHRIEIRES
raise|Valuekrror|{"something is wrong")
FoflFEREF FERE FREER
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B2 S AT U ?

1
dU

b7 ZNBRRER, LEREEEHF

def sum digits(s):

S|l

LL

s 1s a non-empty string containing digits.
Returns sum of all chars that are digits """

total = 0
for char in s:
try:
val = int (char)
total += wval
except:

ralse ValueError ("string contained a character")

return total
ANRIBEHEFHIELLIAT, ARHEENXEENRE
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B2 S AT U ?

1
dU

b7 ZNBRRER, LEREEEHF

def sum digits(s):

S|l

LL

s 1s a non-empty string containing digits.
Returns sum of all chars that are digits """

total = 0
for char in s:
try:
val = int (char)
total += wval
except:

ralse ValueError ("string contained a character")

return total
ANRIBEHEFHIELLIAT, ARHEENXEENRE
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R

def pairwise div (Lnum, Ldenom) :
""" Lnum ] Ldenom 2= lists, BETHEKENKT
Returns —PHHY list EMNE—1ITRE Lnum Ml Ldenom H—PITEMIHEKRNER
Wﬁ—/l\ ValueError YL Ldenom @/E\IT 0 jgZx """
# URE9FCED

51

L1 = [4,5,0]

L2 = [1,2,3]

# print (pairwise div(Ll, L2)) # prints [4.0,2.5,2.0]
L1 = [4,5,0]

L2 = [1,0,3]

# print (pairwise div(Ll, L2Z)) # raises a ValueError
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B = (Assertions) A ETVdmiE T B
» RN TRETERNSHRIREFSTUHER
 {FFassertifql, HARRAEBERT, ATLHIEH—"1AssertionError
assert <statement that should be true>, "message 1f not true"

o —NFRIBHIEITUIRIERER :
> AME P2 RS EIME R BN MY
> AFHARA R B EHIZR LR T
> ATRTFREGMASEE, ERTREHUIEERIENVE
> OJiwuFEREGaHER, BhILEREERE
> BIRIEEM (fail-fast) HHEIBER¥EE/ ) MEIRELSTE




7HF IAN( UNIVF RRRRRRRRRR

B 7= (Assertions) Iz dRIE L2

FSRIERGIF . N— P FEF BRI

def sum digits(s):
""" s 1s a non-empty string containing digits.
Returns sum of all chars that are digits """

assert len(s) != 0, "s is empty"
total = 0
for char in s: LS HAHENRELLIT, FRBRTHEEE
try:
val = 1int (char)
total += wval
except:

ralse ValueError ("string contained a character")
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B 7= (Assertions) Iz dRIE L2
- WISEYERGIF: MR TIETHIFIRPIZFTTE=ERR

def pairwise div(Lnum, Ldenom):
U Tnum and Ldenom are non-empty lists of equal lengths containing numbers
Returns a new list whose elements are the pairwise division of Lnum and Ldenom.
Raise a ValueError if Ldenom contains 0. """

t M EENE (TEREEX)

assert len (Lnum) == len(Ldenom) and len (Lnum) > 0, “AF|FRNINMETHKERSE
# fEEE
result = []

for numerator, denominator in zip (Lnum, Ldenom) :
1f denominator ==
raise ValueError ("EAREEAHO")
result.append (numerator / denominator)
return result
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B 7= (Assertions) Iz dRIE L2

- WISHVERMNF: FEKSITE
« EMNNBE—I RS List, BNIEERE—1NFEG, S5, 26k
AR

test grades = [[['peter', 'parker'], [80.0, 70.0, 85.0]],

[['bruce', 'wayne'], [100.0, 80.0, 74.0]]]

- BIER— ML ist, BENFEREINGINERS:

[[['peter', 'parker'], [80.0, 70.0, 85.0], 78.33333],

[['bruce', 'wayne'], [100.0, 80.0, 74.0], 84.6660067]]]




[ ] N .
it k2
Assertions

B 7= (Assertions) Iz dRIE L2

- WSHERNIF . FERGHE

-+ — RIS
def get stats(class 1list):
new stats = []

for stu 1n class list:

new stats.append([stul[0], stul[l], avg(stull])])
return new stats

def avg(grades) :
return sum(grades)/len (grades)
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B 7= (Assertions) Iz dRIE L

- BISHERGITF: FEMGKITE
» MRENFERENG:, 1TBavoltaitiiE:

test grades = [[['peter', 'parker'], [10.0,55.0,85.0]],

[['bruce', 'wayne'], [10.0,80.0,75.01],
[['captain', '"america'], [80.0,10.0,96.0]],
[["deadpool'], []]]

ZeroDivisionError: float division by zero




g iff H:Uo’?
Assertions im i 4 4

B 7= (Assertions) Iz dRIE L2

FESHERIF: FERGITE
- BIFRIAEEIRAYS TN HIETHEIRIRE

def avg(grades) :
try:
return sum(grades)/len (grades)
except ZeroDivisionError:
print ('warning: no grades data')

warning: no grades data
[T{'peter", 'parker‘'], (10.0, 55.0, 85.0], 50.0],
[['bruce', 'wayne'], [10.0, 80.0, 75.0], 55.0],
[['captain', 'america'], [80.0, 10.0, 96.0], 62.0],
[ [ 'deadpool'], [], Nonel|]
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FISRIGERGIF FEMGKITTE
- BFA ARSI BREECEREE (1RK5057)

def avg(grades) :
try:
return sum(grades)/len (grades)
except ZeroDivisionError:
print ('warning: no grades data')
return 0.0

warning: no grades data

[['peter', 'parker'], [10.0, 55.0, 85.0], 50.0],
[ '"bruce', 'wayne'], [10.0, 80.0, 75.0], 55.0],
['captain', 'america'], [80.0, 10.0, 96.0], 62.0],
[ 'deadpool'], [1, 0.0]]

[
[
[
[
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B 7= (Assertions) Iz dRIE L2

. WTSHUERGIT: SRt
. EFRMMESEHST: RBIE, SRR

def avg(grades) :

assert len(grades) != 0, 'no grades data'

return sum(grades)/len (grades)

NEBRBET1ist, HiilHAssertionError, FIEHEEIRER, ELEHIT




o i ix it K Pf
1D i1-% &
ZHEJIANG UNIVERSITAT FUR
WISSENSCHAFT UND TECHNIK

B 7= (Assertions) 58& (Exceptions) HIXILL
- BirgfEEbugd IR A A EFEHENE
« BERMETFGIEARNEEIEIENTGIA:
> EAEEREIERER TR
> NRAFPRET  ANaEEXEMAFMIHRES
- [FRSZR:
> ENLRY*MFET0EE
> IRESHHEEIERRE
> MEIREENARSEGERTHE

> EFTIRETERRERIRIIIR
-
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m SRENEIRERTS A

- BEUEEERWEERE: TEWE
- LERPEAZGE: BAERE

o FBHCAEREEE: random
o MINSRRIBIREN: FESES, [BELEHEK
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B IS RERENEE

« NHRBE—REYFTEMEY
- REFTBEEFEMERAERSHIIE:
> TXT: BAERSAER/
> JPEG: B RIE—EIBRBEERI

> MP3: BRI —ER S RS S B2 R
> ...
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B I FAPython&MEIZ{4

<O 0] example
4

Favorites

Cloud
" 5 i1iCloud Drive

Y 1 5
by UM

mycode.py
Locations

(} Network
Tags
® Red
Orange

Yellow
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B I FAPython&h B4

@} @] example

<; = »
Favorites
WCloud

" 5 iCloud Drive X1 PY THON

mydata.txt mycode.py

Locations

(} Network

Tags
® Red
Orange

Yellow
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B I FAPython&MEIZ{4

Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass.

- Max Ehrmann "Desiderata"

_5 iCloud Drive
mycode.py
Locations
(_) Network
Tags
® Red
Orange

Yellow
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B I FAPython&h B4

Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass.

- Max Ehrmann "Desiderata"

file = open('mydata.txt') FIF S, SRECSRYAIRE SN

for line 1in file:

print (line)
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B I FAPython&MEIZ{4

Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass.

- Max Ehrmann "Desiderata"

file = open('mydata.txt')

for line 1in file:

SRS R — TR

)
>.

print (line)
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Neither be cynical about love; console
for in the face of all aridity [ | A
and disenchantment it is as Neither be cynical about love;

perennial as the grass.
- Max Ehrmann "Desiderata"

file = open('mydata.txt')

for line 1in file:

print (line) |  HEHSHAZITRS
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B I FAPython&MEIZ{4

Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass.

- Max Ehrmann "Desiderata"

file = open('mydata.txt')

for line 1in file:

print (line) =E =]

/—

17

LLIT

console

(

Neither be cynical about love;

for in the face of all aridity

and disenchantment it is as

perennial as the grass.

- Max Ehrmann "Desiderata"
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m 1A
- FENE—1THRES TIRTH:

e line: 'perennial as the grass.\n'

file

for

IPython{b {4

= open ('mydata.txt')

line 1in file:

print (line)

console

f

Neither be cynical about love;

for in the face of all aridity

and disenchantment it is as

perennial as the grass.

- Max Ehrmann "Desiderata"




=it i kg
0% ‘/
ZHEJIANG UNIVERSITAT FUR
WISSENSCHAFT UND TECHNIK

Option A

H ;ZI:HDJ _ Python%fgijZ{q: [ Neither be cynical about love; )

I\ . R N for i? the face of éll-aridity
. D*ﬁ-l, )\_F'ftﬁgﬁ’gyﬁga and disenchantment it is as
perennial as the grass

- Max Ehrmann "Desiderata"

f = open('mydata.txt')

for line 1in f: \ )

Option B
. ; ; f N
print (line.strip()) Neither be cynical about love;
for in the face of all aridity
Fﬁrillt,(' _____ ') and disenchantment it is as

perennial as the grass
- Max Ehrmann "Desiderata"

for line 1in f:

Neither be cynical about love;
print (line.strip()) for in the face of all aridity
and disenchantment it is as
perennial as the grass

- Max Ehrmann "Desiderata"

\ y,
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Option A

H ;ZI:HDJ _ Python%fgijZ{q: [ Neither be cynical about love; )

I\ . R N for ir.l the face of éll-aridity
. D*ﬁ-l, )\_F'ftﬁgﬁ’gyﬁga and disenchantment it is as
perennial as the grass

- Max Ehrmann "Desiderata"

f = open('mydata.txt')

for line 1in f: L p

print (line.strip())

N SEE IR forfBIRZ RIS BHEE
for line in f: MIFIREAETTEERER, BT EET
print (line.strip()) W%ii@ﬁ—/l\jﬁq:ﬁﬁ
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Option A

B I FAPython&h B4 ) \

Neither be cynical about love;
o Z\ \ N b EE for in the face of all aridity
7J *ﬁ- L)\_F'ftﬁgﬁgﬁ&7 ~ and disenchantment it is as

perennial as the grass
- Max Ehrmann "Desiderata"

f = open('mydata.txt’)
next (£)

for line in f: Option B

for in the face of all aridity
and disenchantment it is as
perennial as the grass

- Max Ehrmann '"Desiderata"

print (line.strip())




B I FAPython&MEIZ{4
o DHTLATURBRIRER

f = open('mydata.txt’)
next (£)

for line 1in f:

print (line.strip())

nextR SR FR 2B —THE

[=]

FNREIX—TAS

ZHEJIANG UNIVERSITAT FUR

Option B

-

for in the face of all aridity
and disenchantment it is as
perennial as the grass

- Max Ehrmann '"Desiderata"
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B I FAPython&MEIZ{4

- BIFAINREIESA

with open('mydata.txt') as f:

for line 1n file:
line = line.strip ()

print (line)

with 1L python KIEHARMERILARI S H#HITRIE
PythonYRHAMAKBRAREIRANE], XHE—BELTITPRGRERERER, REAERR
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B PythondM B csviF—aUERIZRIE S

- dataset.csv N with open ('dataset.csv') as f:
Kenya,100, 50 for line 1n file:

Malaysia, 50,100 line = line.strip/()

Cee values = line.split(',’)

rint (values[1l])
Turkey, 20,20 F
Spain, 95,95
RENAY—1TNES: 'Kenya,100,50\n’
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dataset.csv

- ~ wlith open ('dataset.csv') as f:
Kenya, 100, 50 for line 1n file:

Malaysia, 50,100 line = line.strip/()

L values = line.split(',’)

print (values[1])

Turkey, 20, 20

Spain, 95,95

1inefYHE: 'Kenya, 100,50
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- dataset.csv N with open ('dataset.csv') as f:
Kenya, 100, 50 for line 1n file:

Malaysia, 50,100 line = line.strip/()

. values = line.split(',’)

print (values[1])

Turkey, 20, 20

Spain, 95,95

valuesEI’leijﬁ: 'Kenya'| '100' '50"




%wﬂ&k&

7HF]IAN( UNIVF RRRRRRRRRR

B PythondM B csviF—aUERIZRIE S

p dataset.csv ~ with open ('dataset.csv') as f:
Kenya, 100, 50 for line 1n file:

Malaysia, 560,100 line = line.strip/()

. values = line.split(',”)

print (values[1])

Turkey, 20, 20

Spain, 95,95

] N NESS 'Renya'l| '100' || '50
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dataset.csv

4 ) BEHERAIN: csv 8

Kenya, 100,50 import csv

Malaysia, 50,100

with open ('dataset.csv') as f:
vt reader = csv.reader (f)
Turkey, 20, 20 for values in reader:
Spain, 95,95
print (values[1])




it i kg
0% ‘/
ZHEJIANG UNIVERSITAT FUR
WISSENSCHAFT UND TECHNIK

B Pythonib i csviF——ZUERIFRIRE
* Pythond, fEFopen ( ) FJFEES, WRAIEEmode, ERNARREAR
FIFS
import csv NRZEAFE,
wlith open('dataset.csv',|'r') as f: FileNotFoundError
reader = csv.reader (f)

for values 1n reader:

print (values[1])
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B PythondM B csviF—aUERIZRIE S

o ERcsv BB AN csvI4

import csv

with open ('dataset.csv',| 'r') as f: with open ('output.csv',| 'w') as f:

reader = csv.reader (f) writer = csv.writer (f)

data = [row for row 1in reader] writer.writerows (data)
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B S EERRE A

* PythonFXIF I IHIRIZRILLE

gpes

from pathlib Import Path

file path =|Path.home() / "my folder" / "my file.txt"

print (file path) # /path/to/your/home/my folder/my file.txt
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B S EERRE A

* PythonFXIF I IHIRIZRILLE

gpes

print (file path.exists()) # False

print (file path.name) # my file.txt

print (file path.parent.name) # my folder
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B S EERRE A

* PythonFXIF I IHIRIZRILLE

gpes

from pathlib Import Path

new dir = Path.home() / "my folder"

new dir.mkdir ()
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* PythonAXSF 4K IZAILIE
filel = new dir / "filel.txt"

file2 = new dir / "fileZ.txt"

imagel = new dir / "imagel.png"

filel.touch () # create empty text file

fileZ2.touch ()

imagel.touch () # create empty image file
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* PythonFXIF I IHIRIZRILLE

gpes

filel.unlink () # delete text file

import shutil

shutil.rmtree (new dir) # remove the whole folder
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* PythonAXSF 4K IZAILIE

documents dir = Path.cwd() / "practice files" / "documents”

images dir = Path.home() / "images”

B ERIEERIURSE

for path i1n documents dir.rglob ("*.*")|:

1f path.suffix.lower () in [".png", ".Jpg", ".gif"]:

path . replace (images dir / path.name)

Frath2 THE 2 inage dirF
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B S EERRE A

* PythoniEEEYFEREENE

from pathlib Import Path

starships = ["Discovery\n", "Enterprise\n", "Defiant\n",
"Voyager" ]

file path = Path.home() / "starships.txt"

with file path.open|(mode="w"|, |encoding="utf-8"|) as file:

file.writelines (starships)
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* PythoniEEEYFEREENE

with file path.open(mode="r", encoding="utf-8") as file:

for starship 1n file.readlines() :

print (starship,| end="")

Discovery
Enterprise
Defiant
Vovager
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B S EERRE A

* PythoniEEEYFEREENE

with file path.open(mode="r", encoding="utf-8") as file:

for starship 1n file.readlines() :

1f starship|startswith ("D")|:

print (starship, end="")

Discovery
Defiant
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e PythoniEECsSvI:{HF

import csv

from pathlib 1mport Path

numbers = |
[11 2/ 3/ 4/ 5]/
(o, 7, 8, 9, 10],

(11, 12, 13, 14, 15],

file path

Path.home () / "numbers.csv"
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e PythoniEECsSvI:{HF

with file path.open (mode="w", encoding="utf-8") as file:

wrlter = csv.writer (file)

writer.writerows (numbers) # write each row into csv
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e PythoniEECsSvI:{HF

numbers = []
with file path.open(mode="r", encoding="utf-8") as file:
reader = csv.reader (file)

for row 1n reader:
int row = [1nt(num) for num 1In row]
numbers.append (1nt row)

print (numbers) # same as numbers before
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e PythoniEECsSvI:{HF

BFHE ANcsv

favorite colors = [
{"name": "Joe", "favorite color": "blue"},
{"name": "Anne", "favorite color": "green"},

{"name": "Bailey", "favorite color": "red"},

]

file path = Path.home() / "favorite colors.csv"
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e PythoniEECsSvI:{HF

with file path.open (mode="w", encoding="utf-8") as file:

writer = csviDictWriter|(

file, fieldnames=["name", "favorite color"])

writer|[writeheader|() # write keys into csv first line

writer.writerows (favorite colors) # values as rows
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« PythonEEFCSVN{F
favorite colors = []

with file path.open(mode="r", encoding="utf-8") as file:

reader = csv.DictReader|(file)

for| row|1n reader:

favorite colors.append (row)

print (favorite colors) # each dictionary as an item 1in list
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Reading and QA Time
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See you next week !




