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B m5{Y (abstraction) :
- KBINgestiRpk "RBET" [ RETHTERIINEE. WA, it
B 5#F (decomposition) :
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B 51
o HSRMBISCINEEZRZIRZEL (function)

o —RREULEA ARG —ERA BRI oM HAE AT
- —HEIETRE, RSN EMEAZIEFmHAYsE D, FERYESER
BRI SEIX I IERIE T
o BANZRIAREI T —LeREL:
» max (1, 4)

» abs (-3)
» len (“happy birthday”)
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» —MEIBHFRIREBE EECRIME (specifications) , R/RE

pythoniBAN#Y (docstrings)
« —HRENM—PHTREL, EEHERNIANE
+ BY.  doc_ AJLBREN—1RAEIAIBESAS

def mUltlply_HumberS (ar b) . Multiplies two numbers and returns the result.

mrro ot & Args:
a (int): The first number.

Multiplies two numbers and returns the result. - P nt): The second number.
e § eturns: int: The product of a and b.
Args : nun

a (int): The first number.
b (int): The second number.

>>> def multiply_numbers(a, b):

return a *x b

>>> print(multiply_numbers.__doc__)

Multiplies two numbers and returns the result.

Returns: int: The product of a and b. Args:
— a (int): The first number.
b (int): The second number.
Returns: int: The product of a and b.
return a * b
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def is=evenk 1 )

AN ANA

Input: 1, a positive 1int
Returns True 1f 1 1s even, otherwilise False

AN ANA

1f 1%2 == 0:

return| True

else:

return|False
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def 1s even( 1 ):

wiwimn

Input: 1, a positive 1int
Returns True 1f 1 1s even, otherwilise False

wiwimn
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def 1s even( 1 ):

AN ANA

Input: 1, a positive 1int
Returns True 1f 1 1s even, otherwilise False
no
1f 132 ==
return True
else:
return False
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def 1s even( 1 ):

AN ANA

Input: 1, a positive 1int
Returns True 1f 1 1s even, otherwilise False

AN ANA

return 1%2 ==
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- REEREERER, FRETSEKIISEHEIR

1s even|(3))

/

1s even(8)

I EEERMEreturnH3EAE
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BT REE, RETHA

*  PythonBREMNSHEZESZIRMARE
+  ARRAIXMEEFITRREUAFRIES

- EEATENGERAEREERBRIE
def is even(|i|): i # 3 T

return i%2 == H173%2 == 0 B&EFalse

is_even(3) IEARESIIRIARMralsoftE




B R E—EACASRE LA RS :

def div by(n, d):
n *D d 7U$&£QE1 > 0
1X[E] True WER 4 BILAS

MR ARESRS :
e n=10andd=3
e n=195andd =13

3

1=

ZfR n

AR

FFalse

ﬁwﬂﬁk&

FFFFFFFFFFFFFFFFFFFFFFFF




%wﬂ&k&

FFFFFFFFFFFFFFFFFFFFFF
SSSSSSSSSSSSSSSSSSSSSS

(B

B R R R IEERR ST

def is_even( i ): Program Scope

print("inside 1is even')

is_even function

return i%2 == .
o] oJ [

. False
a = is _even(3)
b = is _even(10) True

c = 1s even(123456) T
— rue
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print ("Numbers between 1 and 10: even or odd")

for 1 1n range(l,10):

iflis even (1)|: B NTrueiiFalse

print (i, "even")

else:

print (1, "odd")
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o BATHEEENX N REECIIX N IEE

« BWMAZRTA? aFbAYE def sum odd(a, b):
. E@tj/t%1'|'/lx7 sum_of_odds # your code here

return sum of odds
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n— MRS EEEHIT
R IBELIEI N F < BRIFME S EEN (B TEEF)

ARG FHRSNE, SFdaoirai
Kﬁﬁﬁ'ﬁaéf .:/\WJ_YF?E%__F def sum odd(a, b):

1EX§|:|a 2 b= 42: ‘ERE? # your code here
1CANF ¢

sum of odds/u3

return sum of odds
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n— MRS EEEHIT
R IBELIEI N F < BRIFME S EEN (B TEEF)

AES FAEERE, SFHEorai
Kﬁﬁﬁ'ﬁaéf .:/\WJ_YF?E%__F def sum odd(a, b):
= atp) # your code here

Bila=2, b=T=EH"
sum of odds/15

TILIL

return sum of odds
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ARG FFHRERME, FofFHoiriaR

ANIBPREE— iR BAIMEE def sum odd(a, b):
KO  your code nar

return sum of odds

ST 2P =1 N TIE S E SN
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+ RIRERNFELIVEFH NIFZ BNFTE IR (BIER )

- —PEEHEAEEE

o BN EEFEZBERIFTEEEHEN def sum odd(a, b):
o gi@}j_]_/l\:;'@ E S WE{J_/P%’&? # your code here

return sum of odds

- FEERAREIAN, for TE whilefMT
o FERA IO FEIASEIR AR RIX N B]RR
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+ P RMEBRVEME:

+ BT EFZERRTE R

FICRINEE S HK

for 1EIR

def sum odd(a, b):
for i in range(a, b):
# do something

return sum_of odds

while IR

def sum odd(a, b):
i=a
while i <= b:
# do something
i+=1

return sum of odds
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def sum odd(a, b): def sum odd(a, b):
for i in range(a, b): i=a
sum of odds += i while i <= b:
for ﬁ% return sum of odds while fﬂﬁ% sum of odds += i
i+=1

return sum of odds
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+ P RMEBRVEME:

+ BN FZEIRNRTE SR II— MR AIIRAE

def sum odd(a, b): def sum _odd(a, b):
sum of odds = 0 sum of odds = 0
for i in range(a, b): i=a
for IR sum_of odds += i while fBIR while i <= b:
return sum of odds sum _of odds += i
i+=1

return sum of odds
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. BN AN FTEREAEN FTEDH AR — T

def sum odd(a, b): def sum odd(a, b):
sum_of odds = 0 sum of odds = 0
for i in range(a, b): i=a
for ﬁ% sum_of odds += i while ,/UEIZ{ while i <= b:
return sum of odds sum_of odds += i
i+=1

return sum of odds

print(sum odd(2,4))

print (sum _odd(2,4))
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+ P RMEBRVEME:

. BN EEFEZBNrEEEEN AT LATE RS -R R N TEDSR,

def sum odd(a, b): def sum odd(a, b):
sum of odds = 0 sum_of odds = 0
for i in range(a, b): i=a
for ﬁ% sum of odds += i while fﬂﬁ% while i <= b:
print (i, sum of odds) sum _of odds += i
return sum_of odds print (i, sum_of_odds)
i+=1
22 return sum of odds 22
35 - 35
print (sum odd(2,4)) 49
'\5 iziﬂ\tréﬁr%éﬁi print (sum_odd(2,4)) |*~g
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+ P RMEBRVEME:

. BN EEFEZBNrEEEEN o aw A A ot P e e

def sum odd(a, b): def sum odd(a, b):
sum_of odds = 0 sum_of odds = 0
for i in range(a, b+l): i=a
— J . A : 2 —_ .
for ﬁ% sum of odds += i while ,UEIZ{ while i <= Db:
print (i, sum of odds) sum _of odds += i
return sum of odds print (i, sum of odds)
i+=1
return sum of odds 22
-7 35
print (sum odd(2,4)) 49
\ 9 print (sum_odd(2,4)) 9
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for 1EIR

HFZIERFE

SHRINIFE Y

def sum odd(a, b):
sum of odds = 0
for i in range(a, b+l):
if i%2 == 1:
sum_of odds += 1
print (i, sum of odds)

return sum of odds

print (sum odd(2,4))

\s

while IR

STEEIN (B

I BT 2L IZ4E

def sum odd(a, b):
sum_of odds = 0
i=a
while i <= b:
if i%2 == 1:
sum of odds += i
print (i, sum of odds)
i+=1

return sum_ of odds

print (sum_odd(2,4))

3
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B — MRS REHY A5
- [BRBENBELIR N EFZENETEHEN (BER1TEF)
« IERA A LASSHI FE IR INTAE 7

Wi B — M FE RS IE

def sum odd(a, b): def sum odd(a, b):
sum_of odds = 0 sum_of odds = 0
for i in range(a, b+l): i=a
for IR if 1%2 == 1: while 71EIf while i <= b:
sum of odds += i if i%2 == 1:
return sum of odds sum of odds += i
i+=1
return sum of odds
print (sum odd(2,7))
\*15 print (sum_odd(2,7)) *~15
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def 1s palindrome (s) :

mwiimwn

s 1s a string

Returns True 1f s 1s a palindrome and False otherwise

mwiimwn

o I
> W8 s= "222" |, IR[E]True

e . . \
> W[18Bs= "wasitacaroracatisaw” , ¥R[B]True

> W18 s= "abc” , IR[EA]False
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+ BREFRERE—EEFRERY, FreturnXiE=

def 1s even( 1 ):

Input: 1, a positive 1int
Returns True 1f 1 1s even and False otherwise

return 1%2 == 0
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MR gBreturne/5H-E
def 1s even( 1 ):
Input: 1, a positive 1int
Returns True 1f 1 1s even and False otherwise

1 O _
152 ==

o WIERIRF 1@ jreturn, PythonZIR[EI—NonelH
« MNRFARXNREGFHIEIENE, FaEBHIER, BASIREE
1‘@%’[“&%’%%7—6 return None
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def add(x,vy):
return x+y

def mult(x,vVy):
print (x*y)

add (1, 2)

print (add (2, 3))

mult (3, 4)

print (mult (4,5))
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BYJEYt—T return ] print

return JERHFITEENX print{ERRENASIMERRT LAERE

E—RREERNRE— M returnffiffT E—RREVARBIE LTS Rprint

TR Treturnfz, RTHRBASEAIT T orint/FIEA LAREHI TSRS

returnfERAUSRBERRERINGE  printlERRAEHEIRinT R
printHStBBIRE{ENone
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def 1s triangular (n):
""" n 1s an int > 0
Returns True 1f n 1s triangular, 1.e. equals a continued
summation of natural numbers (1+2+3+...+k), False otherwise

mwiwin

total = 0
for 1 1n range(n) :
total += 1
1f total == n:
print (True)
print (False)
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B[Ol R 2R D BRI RINGS, BEERMERE

def bisection root (x):

epsilon = 0.01
ow = 0 a2
high = x
ans = (high + low) /2.0
while [abs (ans**2 - x) >= epsilon: WNERIBRIE I FA B
1f ans**2 < x:
% : low = ans IRIEIBRYE AR/ INE K
N ‘/\ Eva > - - )
B | ) e, 37 LARaR IR
high = ans
ans = (high + low) /2.0 B =
print (ans, '1s close to the root of', Xx) NUTE 4t
return ans j:j-ED1DIm\I 1)§D—|:|%
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print (bisection root(4))

print (bisection root (123))
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def count nums with sqgrt close to 10 (epsilon):
""" epsilon 1s a positive number < 1
Returns how many integers have a square root within epsilon of 10

mwwmwmn

count = 0
n =1
while|bisection root(n)[-10 < epsilon:
1f math.abs|(bisection root(n)|-10) < epsilon:

count += 1
n += 1
return count
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* PythonfEEFIE— P EREEIREIE—NMIGATRY “/NAE"
XN NMEEERE T ERNS LRI TIEF
> FUTRRERIRE R =R E—ME

R ZNHYYERE, (function scope)

> XPNMNMESTEREIERBS
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R ZNHYYERE, (function scope)

- £FI1E (Global Environment) :
- R 5SPythonXXERINETS
« pythonfEFFEaIRYE)S

- EARREES T el eIE— S

+ IXIMEEREHI B
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R ZNHYYERE, (function scope)

- REAMEARERZER SEIRENRAIIRGIERIXIE

s E—NREWERSAERERE X NSEHTITE
« E— T RREUWERESME _7&5311*5)\5’37‘%*&Eﬁ1ﬁ_| _
def £([x]):  EXENHSH
x =X 1 sl .
print ('in f(x): x ="', x) - RRETAYVE RIS
return x ]

X = 3 |
z = £([x|) SCRRMENNSH, SFRTLUER [ EREMEREE

=




R ZNHYYERE, (function scope)
o BT PythonteR, ENEB{EREFFIEEY
« BEENXRIRESTINEE = BIEREF

def £( x ) :
Xx = x + 1
print('in f(x): x =', X)
return Xx
) X EFARAT

X =3

Global scope

f function
object

L
iz il i A%
ZHEJIANG UNIVERSITAT FUR

SSSSSSSSSSSSSSSSSSSSSSSSS
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R ZNHYYERE, (function scope)

¢ EEA AT Py thoniE, ENSBIERSFTAN
. BRENMRSSENEEIS BT

def £( x ):
x =x + 1 f Some
print ('in f£(x): x ="', X) code
return Xx

/4

Global scope

X = 3
) HTEXE
z = T ( x )




%wwﬁk&

FFFFFFFFFFFFFFFFFFFFFF

R ZNHYYERE, (function scope)

¢ EEA AT Py thoniE, ENSBIERSFTAN
. BRENMRSSENEEIS BT
def f£( x P~

X = x + 1

print('in f£(x): x

return X
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R ZNHYYERE, (function scope)

¢ EEA AT Py thoniE, ENSBIERSFTAN
. BRENMRSSENEEIS BT

def £( x ):
X = x + 1
print('in f(x): x =', X)

return X

viI= 3

mz=f(y]
2 BIMENERE SRHTE, NEEREREN
O
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R ZNHYYERE, (function scope)
o FFAWIT— T PythontERR, ENEBIEREFISHY
- BERENRIRASTNEE =B/ FREF
def £f( x ):

X =KX

print ('in f£(x): x =',(§ﬁ —
return X

X = 3
z = f£( x )
FERRZYERRE AT EBF I H S
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R ZNHYYERE, (function scope)
o SIFA BT pythontER, ENEBEEREFFRR
«  BEEENRIRESTTINEEEB{EREH

def £( x ):

X =x + 1

print('in £(x): x ="', X)

return X

returns 4

X = 3
z =|£( x )

R R E SR e B R R B RS
O
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R ZNHYYERE, (function scope)
o BT PythonteR, ENEB{EREFFIEEY
« BEENXRIRESTINEE = BIEREF

def £( x ): Global scope
Xx = x + 1
print ('in f(x): x ="', x) f Some
return X code

z = T ( x )

XEHMEEE B FRIEFIEIXAE, HmbAEE3
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R ZNHYYERE, (function scope)
£ EAEB, AILAEN —NREINEPRBNEE
« I RRENANER, BILARIEHEIMERE MBI E
£ £

o E—TERREAEE, FEEEMIEINPENZE
def f(y): def g(y): def h(y):
x = 1 print|x x +=1
x += 1 print(xf1l)
print (x) X = 5 X =0
x = 5 g (x) h(x)
' Int (x) w ,
Fi | et e T
print(x) PNHCRE G
5 Error
2 B2 EEREAE 6 | TEREUEREIGRIIMNEPEE bocal variable *x’

5

5

referenced before
assignment
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int, float, str, Boolean, NoneType, function

+ REERILMEAZEE R LU EIREHE

- RFHENR—, SEMSEEINNSIHERIUBIEE
« EPython [ pER 2RISR
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def 1is even(1):

Lo o function
: some code
r = 2 s eizen
pl = 22/7 int object 2
AEREVERA, float obj
_ : ject
my func 1s even ) e | 314285714
a = 1s even(3)
— o sp e False
# 2 REUA R
b = my func(4) True
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def calc(op, %X, V): Program Scope

return op(x,Vy) il function

object
def add(a,b):

return a+b function
object
def div(a,b):
if b !'= 0:
return a/b
print ("Denominator was 0.")

function
object

res = calc(add, 2, 3)
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BRSNS

def calc(op, %, Vy): Program Scope calc scope

return op(x,yVy) calc function

object
def add(a,b) :

return a+b function
object
def div(a,b):
if b !'= 0:
return a/b
print ("Denominator was 0.")

function
object

Res =|calc(add, 2, 3)
e B{EREREEH
S
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BRSNS

def calc|op y | Program Scope calc scope
return| op (X7 ¥ — £onctinn
object
def add(a,b) :
return |a+b funciicn
object
def div (a,b):
R function
retudrn a/b object
print ("Denominatgz”was 0.")

Res = calcaddy 2, 3)
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BRSNS

def calc(op, x, ) : Program Scope calc scope
eturn| o , :
retu P (x,Y) e function 0P  add
object
def add(a,b): Z7F return add (2,
return a+b HYFBEE5— T8 e
g?ﬁt;ﬁﬂ‘ﬁ@iﬁ% object

def div(a,b):
if b != 0:
return a/b
print ("Denominator was 0.")

function
object

res = calc(add, 2, 3)
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def calc(op, x,

V) -

return| op|(x, V)

def add(a,b) :

return a-+tb

def div(a,b):

if b != 0:

fEcal cAEREIITRREE R

return a/b
print ("Denominator was 0.")

res =

calc (add,

2, 3)

Program Scope calc scope

calc fun§ﬁon op  add
object
function
object

function
object
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add scope
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def

def

def

res

calc (op, X, V):
return| op|(x, V)

Program Scope calc scope
AFaddrREL, EN2FI3SE .
add (a,b) : calc function (NS .4
return a+b object
4 . function
1v(a,b): object
1f b !'= 0:
return a/b : function
print ("Denominator was 0.") object
= calc(add, 2, 3)

%wﬂ&k&
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add scope
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REUEASEN

def calc(op, x, Vy):
return op(x,V)

Program Scope calc scope add scope
def add(a,b): calc function B op _4q4
R object
return a+b JR[E]5 J
, function
def div(a,b): object
if b !'= 0:
return a/b : function
print ("Denominator was 0.") object

res = calc(add, 2, 3)




REUEASEN

def calc(op, x, V) :
return op(x,V)

def add(a,b) :
return a+b

def div(a,b):
if b !'= 0:
return a/b

print ("Denominator was 0."

res = calc(add, 2, 3)

Program Scope calc scope

calc fun§ﬁon 0P add
object
function
object

function
object
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BRSNS

def calc(op, X, Vv):

Program Scope
return op (x,V) - :

def add(a,b) galc fu?jmn
’ : object
return a+b
function
def div(a,b): object
if b !'= 0:
return a/b : function
print ("Denominator was 0.") object

res = calc(add, 2, 3) 15Zl|5
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def calc(op, x, V):
return op (x,Vy)

def div(a,b):
it b !'= 0:
return a/b
print ("Denom was 0.")

res = calc(div,2,0)
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B RS EASEII S —MIF

def func a():
print ('inside func a')
def func b (y):
print ('inside func b')
return vy
def func c(f, z):
print ('inside func c')
return f£(z)

print (func a ()|) JERfunc_a, [REWASE
print (5 + |func b (2)]) A func b, MIA—ITEHSE
print (func c(func b, 3)|) JEHEfunc_c, WARNESE, —PRE— DB
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def func af(): Global scope func_a scope
print ('inside func a') funca | Some
def func b(y): code
print ('inside func b‘') Some
return y a —  code BTRESL,
def func c(f, z): T RRERERYE

print ('inside func c') a code

return f£(z)

mp ocrint (func_a ()|)
print (5 + func b(2))
print (func c(func b, 3))
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B RS EASEII S —MIF

def func al(): Global scope func_a scope
print ('inside func a') Some
def func b(y): R
print ('inside func b') Some
return y funcb ' o4e
def func c(f, z): Some ERiRFJEMER

print ('inside func c') func_c  code

return f£(z) None

m) print (func a()) B return, R[E]None
print (5 + func b(2))

print (func c(func b, 3))
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def func af():
print ('inside func a')
def func b(y):
print ('inside func b')
return y
def func c(f, z):
print ('inside func c')
return f£(z)

print (func af())

print (5 + func b(2))
print (func c(func b, 3))

Global scope

func_a Some
code

Some

func_b ek

Some
code

%wwﬁk&
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printT:I_:é'gﬁﬁJﬁEﬁAu“HjNone
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def func af(): Global scope func_b scope
print ('inside func a') : Some
_ NncC_a
def func b(y) : S code 2

print ('inside func b‘') Some
func_b

return vy code
def func c(f, z): come
print ('inside func c') _< code

return £ (z)

print (func a())

mp print (5 +[func b (2)
print (func c(func b,

3))
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B RS EASEII S —MIF

def func af(): Global scope func_b scope
. y - v
print ('inside func a') func.a | Some
def func b(y) : code
print ('inside func b') Some
return y fuNc_b " code

def func c(f, z): Some
print ('inside func c') _C code
return f£(z)

print{ELLimEH
inside func b

print (func a())
> print (5 + func b(2))
print (func c(func b, 3))
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B RS EASEII S —MIF

def func af(): Global scope func_b scope
print ('inside func a') funca | Some |y :
def func b(y): code
print ('inside func b?') o
return vy = code
def func c(f, z): Some
print ('inside func cV') € code

return f£(z) None

print (func af())

»prlnt (5O + runc b(2)]
prlnt(func_c(func b, 3))
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BRI FASHENS— T
def func af():
print ('inside func a')
def func b(y):
print ('inside func b')
return y
def func c(f, z):
print ('inside func c')
return £ (z)

print(func=a())
> print (5 + func=b(2))
print (func c(func b, 3))

Global scope

func_a

func_b

func_c

Some
code

Some
code

Some
code

None

prin tT:I_:égﬁ#Jﬁ&Eu/__l_T7
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def func a(): Global scope func_c scope
- | . I
print ('inside func a') funca  Some
def func b(y): code f func b
print ('inside func b') Some

return y S code I 7
def func c(f, 2z): S,me I
print ('inside func c') 0 code

return £ (z)
None

print (func a())
print (5 + func=b(2))
mp print{func c(func b

print}JEMEXRER
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def func a(): Global scope func_c scope
print ('inside func a') :
ome
def func_b () : func_a e f func_b
print ('inside func b')
= Some
return vy — code
def func c(f, z):
T — . . Some
print ('inside func c') ¢ code

return|f(z)

None
print (func a())

print (5 + func b(2))
mp print (func c(func b, 3))
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def func a(): Global scope func_c scope
[ ' ] 1 '

print ('inside func a') funca Some | func_b
def func b(y): code

print ( 'iInside func_b‘) Some

return vy func b c;ge
def func c(f, z): Some

print ('inside func cV) € code

return £ (z)

None

print (func a())
print (5 + func b(2))
mp [print (func c(func b, 3))

func cIEE3, FTEIHS
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def name of function(parameters):
77" some specifications 7"
statements

return value # optionally

FREERE REEE

B R m 8’3
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B AT R
7\ TF& (coder)
=) R
def meters to cm(meters): terminal
return 100 * meters > python m2cm.py

520.0

def main () :

result = meters to cm(5.2)

print (result)

—

EARZE (coder)
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B AR — IS URAE

def meters to cm casel (meters):
return 100 * meters
def meters to cm caseZ (meters): -

print (100 * meters)

VRS EHOR[ENE, y e AR ERRERFIEE
AT LMESALE
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AFBmANER
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A 2N

\

def example caller():

data = float(input(“enter: ”))

call the function(data)
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T OBETHARE S ASEEARE

def example caller():
data = float(input(“enter: "))

result = call the function(data)

print (result)
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B R T —doctest
def factorial(n): """

This function returns the factorial of n Input: n (number to compute the factorial of)
Returns: value of n factorial

Doctests:

>>> factorial(3) doctestREpythonfINEIIRE, AIFFAZEIEN
6

>>> factorial(1) FAflERAZEldocstring®, BFTFENZimTPEH!
s factorial(e) SRR, S>> ERSEREURHT, FTE—T2
1 FEARYSE, YT AT LATE R im R LA < /55
result = 1 python —m doctest fact.py —v

for i in range(1, n + 1): (SR TF fact . pij{tF':F')

result *= i
return result
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W RRZHTE X BRET

def main|() :

print ("hello world")

def say goodbye () :
print ("goodbye!")

say goodbye ()

. FREE— R ENL SR
> SRERSNDEE, WEESERETENL R, EIEITE
> ERIEKEER, BKBNIRSEE, EIAESErE

> WEBRETTAEZEIMEPUIN, FEREAINIREERIEIE, BIISRE
-
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Reading and QA Time
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See you next week !




