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» Write a program that lefs the user perform
arithmetic operations on two numbers.

® Your program must be menu driven, allowing the
ser to select the operation (+, -, *, or /) and input
the numbers.

®» Furthermore, your program must consist of following
functions:



Functions

. Function showChoice: This function shows the

options to the user and explains how to enter data.

. Function add: This function accepts two number as
arguments and returns sum.

. Function subtract: This function accepts two

number as arguments and returns their difference.

. Function multiply: This function accepts two
number as arguments and returns product.

. Function divide: This function accepts two number
as arguments and returns quotient.



def show_choices():
print("\nMenu')
print('1. Add’)
print('2. Subtract’)
print('3. Multiply')
print('4. Divide')
print('5. Exit")

def add(a, b):
returna+b

def subiract(a, b):
returna - b

def multiply(a, b):
returna * b

def divide(a, b):
returna /b

def main():
while(True):
show_choices()
choice = input('Enter choice(1-5): ')
if choice =="1"
x = int(input(‘Enter first number: ))

y = int(input('Enter second number: "

print('Sum =', add(x, y))

elif choice =='2":
x = int(input('Enter first number: ))
y = int(input('Enter second number:
print('Difference =", subtract(x, y))

elif choice =="3"
x = int(input('Enter first number: "))
y = int(input('Enter second number:
print('Product =', multiply(x, y))

elif choice =='4":
x = int(input('Enter first number: ))

=

=

y = int(input('Enter second number: '

ify==0:

print('Error!! divide by zero")
else:

print('Quotient =', divide(x, y))

elif choice =='5"
break

else:
print('Invalid input’)

main()
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5l (sequence)
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list (5551

e a=[“first”, “second”, “third”, “fourth™, 5, 6, 7]
* print(a[0]) # get “first”
int(a[1]) # get “second”
* print(a[2]) # get “third”
4]) # get 5




list (5%1)

w 55l (list) 2 — B E R BEE —#EAZ B HY
w B EH—ESERMAN - BlEFEJNERATHNFES
» EERENWEFRATESR  TEASZELEMEH
» Y] 17 £ 51)2
list() BB IZEBF : listl=list() #iEI1IZ=ERF
» [ist2=list([1,2,3]) #EIE= 1,2,30985]
» |ist3=list(range(5)) #ZI B = 0,1,2,3,4H 55!
» [ist4=list(range(10, -10,-2)) #Z1IE= 10,8, 6,4, 2,0, -2, -4, -6, -8 =5
» [ist5=list(“ABCDE”) #2182 A’’B’,’C’,’D’,’E’ iV &3]




288
wEEEE S 3] 23] =[1,2,3]*3
_dvs
»[],2,3] I=[1,2,3,4] # True

'a’,'A'l <[d',B'] #True

%5|5:H_%([])I%T§|O§,E<7TTE§§U§%—1E|7TS% - R5[-13

RS ERE—EIT=
» 5 ERES T [start:end]iE E X 5| &8

EEEES T [1,2,3]+[“Taipei”,"Tokyo”,"Vienna'']

[1,"Hello”, “Python”] == ["Hello"”,"Python”,1] #False

=
=




ist FUIRIE: B2 EIINASE

» g =[12, 24,46, 18, 90, 70]
= g.append( ‘IP" ) # IIA—{ETEFER
» gextend([ '3Q" ]) # IBES—ElistitElwE X, stHa+[ '3Q" ]
» ainsert(3, THX' ) # HlEENEBAITE
= print(a)
» X=apop() #BHREE—(ETELEE
y = a.pop(3) #BHREENUENTTRILEE
= print(x,y)
» greverse() # #lista

= print(a)
» 3.sort()
= print(a)



list R ER 1

» 5 ixm —{Epython2 - T BEKERZWMALLE R I
arEmmEFNDE - REFTER D (RN ITEUZESS -
EREIFM DR - clllE&=ZappendAiE - REFTES
Al — & o Z=RVARFD - FHsum AT




listHER

» EFRS IVEH B CERNKR/NREEF

® 3] =['Matlab', 'C', 'Ruby', 'Java', 'Python', 'R*, 'JavaScript']

®» c]=sorted(al, key=len)
® print(cl)
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list AR &5 222

AiEE—(Epythont2= - JTE IEII_I_C(TrdnEng)TLl?Iy
A —EZEEE T Eﬁ}ﬁﬂijfﬁﬁ 33 - AR EEE fES

N K228 - Evﬁﬁﬁ%ﬁ%/ﬂ 1022 - SARENHZEE
I ERIZE S (one two,...) - FEIARNERIAZ1-1009E
20 - el ,b\ﬁm/\E’JEHﬁ_Lﬁﬁa (TN fEHE
Engnum=[‘one’,'two’,'three’, four’,'five’,'six’,'seven’,
ight’,’nine’,'ten’])

—

def tranEng(num):
statements
return string, value




2 8B AT (list comprehension): it —7&
B RN AE R

A FAETForlBBEAListER 4

MARE = (52N for BFT2E in MEREMA if FikER] . c .
— Syntax of list comprehension:
m [expression for item in list]

wang | | | | --- | | | R - list_num=[letter for letter in ‘human’]

Bl1 BfTForBEMINEEREE
» |ist_ name=[B:] & for BE]E & in ERA (if BEBRESI)]
» newlist=[expression for item in iterable (if condition == True)]
» Example: IIRZEE—E 1210 EEES] - WEF AlistEiRl4E

num_list=[]
foriinrange(1,11)
num_list +=[i]

e | nuM_list=[i foriin range(1,11)]




= H: ElEhumaoniyE

(EE=r

List comprehension vs. for loop vs. lambda function

For loop

Lambda function

_letters =[]
or letter in "Thuman':

Letters = list(map(lambda x: x, ‘human’))

h_letters.append(letter) print(letters)

rint(h letters)

List comprehension

h_letters = [ letter for letter in 'human' |
rint( h letters)




Conditionals in list Comprehension

» Using If with list comprehension

®» |istA= [x for x in range(20) if x % 2 ==0]
» Nested if with list comprehension

w |istB= [y for y in range(100) if y%2==0 if y%5==0]
®f...else with list comprehension

w|istC=["Even" if i%2==0 else “Odd" foriin range(10)]



== 51 @ 4T (list comprehension)

SRR EE B —{EforRin - BEIRZEOME « 1B Eforsl if frat
» [ist1=[i foriin range(10)]
print(list1)

list2=[i*2 for i in range(10)]
print(list2)

Ist3=[i for i in range(10) if i<8]
print(list3)

lista=[-1,-5,-2,0,4,8]
listb=[albos(i) foriin lista]
print(listb)

listc=[i foriin lista if i>=0]
print(listc)

listd=[i**2 for i in lista]
print(listd)




- -

—_#EE5 (two-dimension list)
» RIS ARRE - O] AR AR F I

» Ex:fifi 7 18 B2 = B SR Bl Al 4
Grades=[[96,65,73],[88,76,82],[92,84,89],[82,73.64].[70,83,68]]

/
-- - |Ex [Ex (m8
EaT = [0][O] [0][1] [0][2]
B0 g8 76 82 240 [0 ] D2
B3 92 84 89 =5l B3 2][0] 2101] 2]2]
B4 82 73 64 B4 3] (0] [3][1] 3][2]
B45 70 83 68 45 [4][0] (4[] [4][2]

\



qN{a]zE A2

» Ex:fif 7 18 B2 = B SR Bl Ak 4
Grades=[[96,65,73],[88,76,82],[92,84,89].[82,73,64],[70,83,68]]

A B SRS A E S S — R A
Grades|[0]
Grades|[1]
Grades[0][0]
Grades[1][2]




» E LB UEERIB D

Grades =[[96,65,73],[88,76,82],[92,84,89],[82,73,64],[70,83,68]]
foriinrange(5):
subtotal=0
forjinrange(3):
subtotal = subtotal+Grades|i][j]
Grades|i].append(subtotal)

foriinrange(5):
print(“B4", i+1, "B N A", Grades]i][3])
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Tuple (FF%Y1)

»EH—ESERPHENK - BlIEFEACDDIE
5l (sequence)

» FEREIRIUNERIZR - EEERLE
IR EL Bl o] PAA[E]

» VTR FE: tuplel=tuple|)

w» tuple2=tuple((1,2,3))=(1,2.3)

» tuple3=tuple(range(9))

» tuple4=tuple([i*2 for i in range(5)])




Tuple (F%7)2ZE1F

= fuple REENBBIE - FIERT TENSHATHE
sEEFEa= - 40: T[0]=100
wEFEE S+
» (1,2,3)+("“Taipel”,"Tokyo",”Vienna™)
»EEERE S
» 3*%(1,3,6)
»EERES T >, <, >=, <=, ==, I=
» (],"Python”,"R") == ("Python”,”R",1) #False
»(1,2,3) <(1,23,4) # True
®» |n ] not in B&E T
» “Taipei” in (1, “Taipei”, 2, “Tokyo”) # True

» 25| B/ ERES S ([start,end])laE RS | #HE




e

Tuple (B £1) % 1F (cont.)

» 25 |E R EES A ([startend]) lEE RS &

T=(5,10,15,20, 25, 30, 35, 40)

T[0] # R3E—ETE

T[2:5] #ZR3I2F4HMTE(RS=R3I5)
g

;

1] # REIB®E—ETE
6:-1] #R3I6FI2MTE(FRER3)1)

il




SET(&5)

» E5EEREIRR - /z%E‘%EETESZ%W’%E’\J%ﬂEI%?M ’

= LMBREENES - BARERRR

» EERBERESF(+) E%Ei’*¥( )~ R5[EFF([]) -

|I'I1

EREBEEF([start.end]) S HEMM AR B FENESR
EIZEES: setl=set{}
» set2={"Taipei”,"NY"}
» set3=sef([1,2,3])
» set4=set(range(9))
» setS=sef([i*2 for i in range(5)])

iﬂ]]‘



SET(&£5): BLEREZE £ (>, <, >=, <=, ==, |5}

» S1={"Python','Java','matlab'}

» S?2={"Python','Java','matlab','R'}

» S3={'Python','matlab','Java'}

» print(S1==S3) #True

» print(S1 !=S2) #True

® print(S1<=S2) # True (SIES2MTER)

»print(S1<S2) # 2EGR/VPBE—EITEAFESIS

np



SET#R1E

»S51={10, 20, 30, 40, 50}
»S1.add(60)
ST.remove(30)
=S1.p0p()
»S572=S1.copy()
»S].clear()




SETER{F (B2 = S HUIRF)

£8ESE ERESET HENESUMHGRZE

B | union()

RE & intersection()

= - difference()

HIHESE A symmetric_difference|)
s={1,2, 'abc’, (10, 20)}

t={1, (10, 20, 30)}

print(s | 1)

print(s & 1) # %HR%&{1}

print(s - t) # %&R%&{2, 'abc’, (10, 20))}

print(t-s) # &XR%{(10, 20, 30)}

orint(s A1) # &RA2, 'abc’, (10, 20), (10, 20, 30)}




o #EETER: SR BIEEHT (list comprehension)
DRl —B 0 EE (AL &list) E RS2

1. num_list = [1 for 11n range(1, 11) 1f1 % 2 == 0]
2. # scores:E 7172 51 Ak A HYlist
¢ _list = [1tem for item 1n scores]
/list = [item for item 1n scores if item < 60]
3/sum = [1+j for 1 in range(1, 4) for j in range(10, 14)]
. suml = [1+] for 1in range(1, 4) if 1 % 2 == 1 for j in range(10, 14) ifj % 2 == 0]
5.val=[[1,2,3],[4,5,2],[3,2,6]]
val list=[max(x) for x in val]
6. strs = ['chb', 'ydb', 'thd', 'hgh','cbsb’,'caa’]
new_strs = [name for name in strs 1f name.endswith('b') and name.startswith('c')]




ﬁ%ﬂ% E E:§U%¢7|‘ﬁ(l|s’r comprehension)

1. num_list = [1 for11n range(1, 11)1f1 % 2 == 0]
2. # scoressE #1772 51 Ak A2 AV list
¢ = [item for item 1n scores]
f = [item for item 1n scores if item < 60]
3.,sum = [1+ ] for11in range(1, 4) for j in range(10, 14)]

(B
sum = []
foriinrange(1, 4):
for j in range(10, 14):
sum +=[i + |]




list B9+E)K

- Ils’rE’Ha k- IR—IREEAKR—1% - X JRIE - EEIRE N
»a=[12, 35, 62, 44, 90] T
N BASE
ey o ® a=1[12,35,62,44,90]

=, [0]=99 1EE§*Eb fR=E O ® b=a[]

. W - B 2 P [0] =
= print(a) ® print(a)
= print(b) # (REE [ ® print(D)ifdaEE

@g ’ 2021/4/10



list (advance)

» S5O DIIEAERANERNE—T - E20DIBERASS
ma = [[12,35],62, 44, 93]

mh = a[:] R =
ma[0][6] = 67 =TETapESEL Il | @ mport copy
- B rHZE ; B2 .a:[[lza 35]9 629 449
=print(a) T[], BREEE 93]
»print(b) # N& [ ~EEfRER—E ® b = copy.deepcopy(a)
® 4[0][0] = 53
® print(a)

® print(b) # EHIOK

2021/4/10



