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204217: Computer Programming Languages (Python)

Basic Program Instructions

A few basic instructions appear in just about every

language:

o

o Aa a
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o Tusunsuindwnrsudsdanin
Tnaluazsuton astdwilyn

® Conditional Execution doufilan wardoudouagas
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Conditional Execution

@ < A o & v =
* Tuwnrsnanaldsunsy vate 9 asentsalwaaeiinng
Narsawtdanluae 9 uazaanuuulysunsulnriien
anoniluanaisanlavin o

* stuyuNwg RN EADBINTTHINRAN

A 1 - . Code
LNt Ad if statement
Conditional Statement
Test
True False
Block Block
Code

Introduction to Computation and Programming Using Python, Revised - Guttag, John V.
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Conditional Execution [2]

. a U 1
® Condition Statement Ud3znaual8y 3 81 coae
1 ’ TeSt Conditional Statement
2. Block of Code when Test is True - Test -
3. Optional Block when Test is False True False
Block Block
° BAIIINNITANWWNTT conditional statement Con
Gk ﬁ%@i"\Lﬁ%mﬂmgﬂﬁ'\é’fwé’amnﬁ%@ialﬂ
* Twn1w1 Python if Boolean expression:
- : block of code
Conditional Statement 3¢ gi%gﬂ else: optional
block of code

Introduction to Computation and Programming Using Python, Revised - Guttag, John V. 4



Conditional Execution

=

o qﬂﬁﬂﬁaLﬁauvlmﬁﬁgﬂtmuﬁdquﬂ

if Boolean expression:
block of code

° 1511380 Boolean Expression 1%ﬂitﬁ‘ﬁi’1 Condition
- if Statement danE¥meLNan Function Definition A8
° § @UIINALINLTW Header (A1NA2Y Colon 1) WA
g Body Nidasganiin
° 151158n Statement 1%&?113}%%3%’5’1 Compound

Statement

91 if x > O:
02 print("x is positive")

Think Python: How to Think Like a Computer Scientist
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Alternative Execution

- if Statement 1%§1JLL1J1J171 2 (if - else)

o < A & I
ﬁaﬁqﬂmmﬁm%mazﬁanag 2 701

4 [~
laaif Conditional Statement 2211l
AANIRBAIN ﬁ’]ﬁd?lgﬂvlﬁ%ﬁﬁlzgﬂ

o "\ = Q/ dy
ANBWBNT Tﬂﬂugﬂ LUUAI Yes

if Boolean expression:
block of code
else:

block of code

if

else:

Read
number

/

l

number
is odd

Display
"number is odd"

No

¢

Display
"number is even"
O
End
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Chained Conditionals et pwmentia

o Tywurensas nrotaanmiwldla

1ARNNINNI 2 N9 LFIFINIIO LY

chained condition (if - elif -
else) masaasuwaﬂwms
saauloluansmei

- elif AO@YaVDY "else if"

° ﬁ]"lﬂ(ﬂ')l,aaﬂﬂl,ﬂ%lﬂlﬂ
NINNA %ﬂmmmm 1 %mm%%
fazgnaiuns

if Boolean expression:
block of code

elif Boolean expression:
block of code

else:
block of code

switch - case

( stat ) statement
/Read x,y/

Display
Yes7/ "X is less than y" |
No

Display
"X is greater than y"

/ ..

Display
x and y are equal”

7
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Nested Conditionals

* malwnale 9 29
/ Read gender,/

is_married

Conditional Statement L3

#131950d Conditional
No

Statement Towdn Block L& l

/ Display /
R . "Title is Mr."

if Boolean expression:

yes No

if Boolean expression: l l
b LOCk Of COde Display Display
else: / "Title is Mrs." / / "Title is Miss" /
block of code
else: 2%
block of code

End

Think Python: How to Think Like a Computer Scientist
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Nested Conditionals

* Twu19nsdb 157818150 1% Basic Conditionals, Nested
Conditionals 38 Chained Conditionals L‘ﬁ@ttﬁﬂt}g%’]
LALINKLA (NI max-mid-min VILAY 3 ITWIN)

1 [~
* agalsnainnisidawldsinss Nested Condition (if
o . < A ¥ Al o Y
How if) i NanumelaIsas19NaIwLaziz1balagin
N1 Conditional Statement an¥Mdw

1 [~
* asnantagsnindwldlea



Nested Conditionals [2]

° 1FIFEINITOW Logical Operators Nﬁﬂi&‘ﬁgﬂ@ﬂ%tﬁa
a A Y . Y
WANLAYIN131Z Nested Condition LaLz

if 0 < x:
if x < 10:
print("x is a positive single digit number.")

(~1 1 W) . @ 1 d
* zwinladWenzu print() azgnisanlzdnaaiile
A . [~ A & P=
Wawlalw if 11113919 2 NIk

* LIFINIID Y and Operator WNa &9 Expression Twsl

if (0 < x) and (x < 10): # 0 < x < 10
print("x is a positive single digit number.")

10
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The "dangling-else” problem

® The dangling else is a problem in computer programming in
which an optional else clause in an if-then(—else) statement
results in nested conditionals being ambiguous.

® In C, the statement if (a) if (b) s; else s2;

® Can be interpreted as

if (a) if (a)
{ {
if (b) if (b)
S; OR S;
else } else
S2; S2;
}

11
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The "dangling-else” problem |2]

if (x < 10): if (x < 10):
if (x > 3): if (x > 3):
print("a") print("a")
else: else:
print("b") print("b")

12



Logical Opposites

* T Relational Operator LAAZA VAN LATDIANILYATING
2INDE DL

U Y o ~ Y, ~

° Gl%‘]JSSiL‘VlﬂI‘V]EI ANA2INTIN YTV eIl

|

A1nnNNKIanInY 181 (= 18)

° ‘1 1 o Gl Y 1:5‘1 v = ] ]
LNENNTIIAN LUDUD LARINA operator  logical opposite

218611 18 Y (< 18) == | =
!

° FILNEIN LAITDIKRNIYAITING

5 . < >=
PINYDY 2 @D <
<= >
> <=
>= <

13



Logical Opposites | 2]

o ‘ﬁf\)’lim’]?q{ﬂﬁ’}ﬁﬁ

if not (age >= 18):
print("You're too young to get a driving license!")

° &1190 simplify Tatiln

if age < 18: # smuaziznlalasiani
print("You're too young to get a driving license!")

14
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)
De Morgan's Laws

° WWLALINWAL b Boolean Algebra 1318134150317
De Morgan's Laws A lie Simplify UszToaGanly
(Conditional Statements) 15&01’%

~(a Ab) = ~aVv-~b
~(a Vb)) = ~aA-~b

N

not (x and y)
not (x or y)

(not x or not y)
(not x and not y)

15



De Morgan’s Laws | 2]

Example:

° JU3uw (MIowndnw1) Aoanindany i 6 awl
wn 21 1
* 6 £ age £ 21 — student
 (age >= 6) and (age <= 21) — student

1 1 1 1 [~ Y
* Aoy woana1 6 U wWia annin 75 U laifeiluie
N191%

- age < 6 w3 age > 75 — not professional

* (age < 6) or (age > 75) — not professional
* not ((age < 6) or (age > 75)) — professional

16
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De Morgan'’s Laws [ 3]

Example (contd.):

if (age >= 6) and (age <= 21):
print(“student")

elif not ((age < 6) or (age > 75)):
print("professional™)

A Y Y
° iald De Morgan's Law azla

if (age >= 6) and (age <= 21):
print(“student")

elif (age >= 6) and (age <= 75):
print(“professional™)

17



Refactoring Conditions

if (age >= 6) and (age <= 21):
print("“student™)

elif (age >= 6) and (age <= 75):
print("professional™)

. mmsn‘l%'ggmsmzmmﬁaﬁa (age >= 6) DDNN

if age >= 6: Readability?
if age <= 21:
print("“student™)

elif age <= 75:

print("professional”) Note: anagnatiunliiiie

ﬂ'l‘ill,ﬂﬂ\‘lﬂ’ﬁel%ﬂ&lﬁa?laﬂ

Boolean Algebra

18
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Refactoring Conditionals | 2]

Love6 Game:

* AWM integer 2 A7 first Wag second lUsunINaL

@ 1 d
LEAINE True NODLND

* MLANIMIIRNANNINY 6
° NAUINVDINIADIAINAUNINDY 6

° NAMNIYDINIADININANUNINDY 6

if ((first == 6) or (second == 6) or
(first + second == 6) or
abs(first - second == 6)):
print("True")

else:
print("False")

o [
fotnanslzeiay () nydh
Boolean Expression Y

AMNYIININAI 1 UIINA

(19



Refactoring Conditionals | 3]

Love6 Game Revisited (2):

1 1 o “ 1

Tunsainganladianwmziiln Mutually Exclusive (1vgn1sablal
a 1 ~ VN ~1 . U
\NAIIN) L3F1N1 306 A8 or Statement 1%LIW e1if 1A

if first ==
print("True")

elif second ==
print("True")

elif first + second == 6:
print("True")

elif abs(first - second == 6):
print("True")

else:
print("False")

20



= ot . . =
* Twnslasea319uuy Chain (elif) N Boolean

[~ 1 <
Expression #3190 evaluate Li# True 1ﬁaﬂﬂﬂ'z’mﬁﬁ
A A A & 1 <& A o A
LG?J%I“U Lda%vlill,l,iﬂﬂl,ﬂ% True Lﬂ’]%%ﬂﬁ]%ﬁgﬂﬂ’n%%ﬂ’ﬁ

X = 360
if x % 2 == 0: # NIMBBIRBNANUTAINALND X AANTINL 360

print("2 divides x")
elif x % 3 == o:
print("3 divides x")
elif x % 5 ==
print("5 divides x")
else:
print("x is not divisible by 2 3 or 5")

21



Miscellaneous

* Twunansdb (1o lwnsMmaanuwuy ¥3a debug tlsunsa)
131819029113 MLAAIEI a1V a9 Body 9 laidasiin
azls

Yo o Y
* 1113 1TANFS pass 1A

if x < 9:
pass

¢ Conditional Expression

1 p = 5
02 print("I saw", p, "people” if (p > 1) else "person")
3 p =1

04 print("I saw", p, "people” if (p > 1) else "person")

22
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Basic Program Instructions

A few basic instructions appear in just about every
language:
o

® Repetition

Think Python: How to Think Like a Computer Scientist 23
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[terati

o d' = | (- %] P=| U P—] ? 1 1
NIINWIBNEKNDINWRIDA[NILUARIN €) E’JEI’NVL&J&I
v Aa & Aa A o M va ¢
VAHANANALUWAIN Computer ‘Vl’]v[ﬂﬂﬂ’a’]&l‘lf(lla‘]sl'il

24

http://openbookproject.net/thinkcs/python/english3e/iteration.html



Types of Iteration

¢ Counter-Controlled Loops

b
Q

* Loop NNINANSIRBIAINITRIBATINNT1R WA

A First Book of ANSI C, Fourth Edition 25



Simple Iteration - for Loop

LY o o/' d' o g’ = d'
* 151 1d@ds for aszyN1INgn TwnsaNtsI sy
IR IBATIUD WD LB

>>> for i in range(5):
print("Hello")

Hello
Hello
Hello
Hello
Hello
>>>

o

°* @2La% 5 L function range() ABINWIBATINNIE

26
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for Loop - Basic Form

for LoopVariable in range(n):
LILICIC I LoopBody

. P o [ [ ! . A

+ LoopVariable \flwaauilsnlginanisszysaunanivunislu
O N { 1 o 1 .

thgiwiniusaviminls lasanlzgaa i (daanan iterator)

¥ v
Q/

=~ o A v & & ‘3, Y
° N AITMNWIUEIINEG E]\‘l 'l"?.i’]‘l(]\‘]‘ViNﬂ (Wnn n<oloop %ﬁ)zgﬂmaﬂﬂ

[o]

o o ::i g’ = 1 v (-7
° LOOpBOdyﬂ ﬂ ANFAIN A E]\‘i‘Yl’l"Ij’] NDHNWINAEY 1 UIINA

* 15U3BNNTTNBMULT loop HhasanLAas w51
‘1261@]’]60@]’]& LoopBody aufisussniaganiauai nazawuly
ANBUNIINYAAIEI IBLIINAUINVDY LoopBody BNIBNINL

ATUIWIBATINTEY (n)

27
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for Loop - Basic Form |2}

°* NI1TMIANVY iterator

>>> for i in range(5):
print("i = {0:d}".format(i))

H. H. H. H. H.
P WNEO

/ laifie uaz latin n

= 1 =<
cIdNAIIMN 0 A9 n -1

28
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for Loop - range()

[~ a a ;
. range() Lﬂ%%%ﬂﬁaa‘\!a%%ﬂﬁﬁd 229N181 python

1 @ [~ a
* ¥nld argument A LA DESTIUN R PR EATR O E LY, ok TR
= 1
range ﬂaagsl%@ range(stop)

[~ W 1
* range(5) 3LLUNMIINAVILHA9 0 -4

a W =
® L%”]ﬁﬂ&dﬂiﬂi%ljl’i}'ﬂL‘S&l@l%%aﬂt‘lﬁ%aﬁl’]ﬂ 0 1&1%3"]]
range(start, stop) # start us:z stop uw int

>>> for 1 in range(18, 21):
print("i = {0:d}".format(i))

i = 18 A (= a 1
i = 19 - ihasantdwnisinuainag 1
1=20 stop ADININN start

29
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for Loop - range() [2]

a\ P AI d' 1 U A' 1 =
* 1agUnALA range() ILEINNAN start LANNNAINAL 1
Twwaazdw (step)

Y < v v
¢ Li”]ﬁ’]&d’]iﬂi’%ﬁl}lﬂ')'ladﬂ’a’]\‘l?la\‘l?l%lﬂ Gl%j;ﬂ?llaﬂ
range(start, stop, step) # all integers

>>> for 1 in range(8, 20, 3):
print("i = {0:d}".format(i))

= 8

11

= 14

17

l—lo l—lo l—lo l—lo

30
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for Loop - range() [3]

1 Gor {
* 1318 IN13092Y step ludadway tival range &
(W) = v U
ansmetsagannnnluwagla

>>> for 1 in range(8, 2, -2):
print("i = {0:d}".format(i))

i=8
i=6
i=4

(- 6 ¥ 1 P |
° NAaaNDUY loop m%maﬂaaﬂs

>>> for i in range(2, 8, -2):
print("i = {0:d}".format(i))

31
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Loop Variable

PDAIIIZII: baIAIT reassign A1 wIatFawaA1289 loop variable

(iterator)

>>> for i in range(5):
print(i, end=" ")
i=3

012314

>>> for i in range(5):

i=3
print(i, end=" ")
33333

* BINANT reassign A1VDY loop variable A1VY variable 1 ) AL

[~ 1 H 1 q? 'Y
an reset Glﬁ’m%mﬁgnﬂawm loop assann Ly
32
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Types of Iteration

¢ Condition-Controlled Loops

A o & 1A A o I <
¢ Loop ‘YI‘YI’]ﬂ’]%")%GD"]ﬁ)%ﬂ'J’]L\‘lﬁ)%vl?.mﬂ’]%%ﬂ%&‘ll%lmﬁ]

A First Book of ANSI C, Fourth Edition 33
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Generic Loop Structure

® Loop structure NIFDITHAN A NS

v = (- (%7 d”
A/ AAINWHAIW

1. Test— lanaanstiw True 3o 0

False True| 3

L o 6 G
2. aIHaanstilw False - aanan

loop

'V [~
3. DINaanstiw True.

ANWUNIIYAAIFI L1 Loop Body
o < o o Ry
“iAs9 warnaulunga 1

Introduction to Computation and Programming Using Python, Revised - Guttag, John V.

Code
loop
False 2
Loop
Body
Code
34
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hile loop

Initially sets the

condition

01 def countdown(n): o

02 while n > 9: /—| Condition$
Repetition — . :
Statement 03 print(n) ””,,,»1 Alters the

04 n=n-1 condition

05

06 print('Blastoff!")

o 6 o a\ v = =
° MseInYaININIRaEINITaRITa lamdannsaanalselua
1IN ulnG

o "y pameil 1 (89) N1NNI1 0 WAAIAT 12 LAIAAAT 12 A 1"

° ¥AAEI I Loop Body
arsNnIstdaguudasaina
A A I 'y
wUstNaNazdINa L9 Boolean

. a1 [~ 61 o .
Expression JALilw False i while Boolean expression:
Ngn OO LoopBody

A A ¥ o
® Wan loop %z\lﬂ‘nzgﬂm‘mﬂmu

35
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[
while loop [2]

Y
¢ ‘l%msaammu algorithm Loop ‘V]Iﬂ loop ﬁlﬁ:(ﬂax‘iﬁi}'ﬂﬂ’ﬁ
11919 (terminate) 1%1716!6»\

* Loop NvinswliiFaalaglainaai3ani infinite loop
® Classic Example 2a4 infinite loop
° 351% shampoo

¢ Lather, Rise, Repeat

36
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while lOOp [3] Twnsdladefilusunsa oz

terminate?

06 x = 3

07 ans = 0

08 itersLeft = x

09

10 while (itersLeft != 0): # Square an integer, the hard way
11 ans = ans + X

12 itersLeft = itersLeft - 1

13

14 print(str(x) + '*' + str(x) + ' = ' + str(ans))

° 1FIEINIINVNADINIT run Va9 loop Iéﬂjﬂﬂﬂ'ﬁt‘ﬁﬂ%

test# X ans itersLeft
1 3 0 3
2 3 3 2
3
4

37
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Example 1: The Euclidean Algorithm

® For example 246 and 72
& b r |01 def gcd(a, b):

STEP 1 246 mod 72 = 30 |92 r=

/ 03 while
STEP 2 72 mod 30 = 12 04

/ 05
STEP 3 30 “mod 12 = 6 |06

/ 07 return
STEP 4 12 mod @ = (0)

1 U <, '
* 151921088 algorithm #iilw loop laag19l5?

A4 g ' '
* Ay%alnuAaL column (ﬁﬁa%a variable)
®* Loop terminate wWals

(W 6 H U 1 . i
°* HAANSNABDINITD glfl% variable Zaazls

Think Python: How to Think Like a Computer Scientist
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Example 2: Number Guessing

® Problem Statement:

Y ~ -~ Y 1

° AN awlUSUNINLND 11 user LAWLANTINYLAY
5219319 1 — 20 1AL Y LANIHRNA 5 A3 WILLanh
maeld wageldaszdialdven

$ python number_guess.py
Input number: 3

3 is too low

Input number: 7

7 is too high

Input number: 6

5 is correct!

39
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Example 2: Number Guessing | 2]

~ ° < A a1 A A 1A
® DI NITIWIVAIINIW |OOp &lﬂﬁlﬂﬂﬂﬂavla\llﬂ% 5
° W15 1% for loop

05 def guess num():

06 key = 6

07 for i in range(5):

08 n = int(input("Input number: "))
09 if n == key:

10 print(n, "is correct")
11

12 elif n > key:

13 print(n, "is too high")
14 else:

15 print(n, "is too low")

[V H U
o ﬂitﬁﬂwgﬂ (U3s71aN 09) lUsunInazAasaanan loop
* 1¥@1d9 break

40

Think Python: How to Think Like a Computer Scientist



The break Statement

* 138N IHAEI break LNBBBNAIN loop (THTDY1TH)
¥ d' d' o Y d' (W
Tamaawlanszy lagaradsdn 9 nglu loop wasain
¥V
break 9zan2 1 L

¢ 1mﬁﬁuﬁ1§ﬂ for, while

41
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Think Python: How to Think Like a Computer Scientist

Example 3: Score Average

6 o i V) 1
* Problem Statement: @89N13LAYBNINTHLNDTUALUWH 2RI 0 —
100 289 WNL3YH 30 AWBLNDRIANRAY 1A LUNINTIBIASLLIET LIAT

nlignaas (Wawni1 0 ¥38 41NN31 100)

09 def score average(): o |
10 total count = 30 1 lalwnsaih 9lsia251% for loop?
11 score_count = 0

12 total = ©

13

14 while score count < total count:

15 score = float(input("Enter score: "))

16

17 if score < 0 or score > 100:

18

19

20 total = total + score

21 score_count = score _count + 1 #+=1

22

23 return total / score_count 42




The continue Statement

o QJ . U 1 oqf U o QJ d'
* @1d9 continue b LANY loop NlALALDINATFIN
= Q/ (o] QJI o dl
Wiaan181u loop WAIIINAAS continue bND 12 loop
Twsavanly

¢ 1mﬁﬁuﬁ1§ﬂ for, while

43
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Basic Loop Structures

U U 6 v N
N13d319 Loop Usznavumle 4 avadsznavnian@a

1. Repetition statement: A& LFAIWRIUNIINIEN

while statement
for' statement

2. Condition: (9% l2Y8IN1SNDA

3. A statement that initially sets the condition being tested:
n1sasaINawlinuanlsnlyglunisarvanisanla

A, A statement within the repeating section of code that alters
the condition so that it eventually becomes false:
ﬂ’]‘JL‘.IJaH%Llﬂa\‘lﬂ'](ﬂ'lLLﬂS‘Yﬂ?ﬁ%ﬂ'ﬁﬂ')Uﬂ&deB%l?ﬂ Twn1sn
LARZATI maimaaﬂmﬂumﬂ%ﬂaﬂ

44
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Sentinels

¢ ﬂﬁiiwﬂﬁ]’]%?%ﬂiﬂﬂﬂ'\"ﬁ'{h L‘i.l%ﬂ'l FdN 1%1J']\‘i A9 E’J’IQVLN
AN EI%L‘IN ﬂdwaﬂﬂﬁmﬁ’]ﬂ@laﬂﬂﬂillﬂ

o m%ﬂsmmaamsmmmawammmuwaaﬁm%su‘lm?’u
LA LN IIUINWBINIEN LI AT

v
° W\N'ﬁﬂttﬂﬂ@%ﬂﬁ[ﬂﬂ
VY o < A v o 8’ 1 .
¢ 6l,‘lr‘i user S&H%ﬁ%%%ﬂiﬂﬁ@laﬂﬂ’ﬁﬂ’l%'} N input
1 1 q % 7 | v
¢ ‘I/‘i%a 21% input 91N user %%Lﬁ]?Jﬂ’lﬁ@lﬂﬁﬂﬂ%1')')']1%ttﬁﬂd
a\ Y 1
YATUFAVDIVANA LBW -1 %38 EOF (End of File)
1 ;:i ¥ t:\' = | A” ¥ (- ;:3’ P=| 1
¢ mn‘lmmmqﬂLsuwsaa%qﬂwaawaa&a"luanwmzmmmq
sentinels

P=| 1 . 1 o U (%] 1 U d'
° A3LtaanNA1 sentinels Glﬁv[ammmunumwaamaagaﬂ

Gwldla

A First Book of ANSI C, Fourth Edition 45



09 def score average(): Sentinels [2]

10 SENTINEL = -1

11 print("Please enter students' score one for each line")
12 print(“and %d for termination: " % SENTINEL)

13 total = 0.0

14 count = ©

15

16 while (True):

17 score = float(input(""))

18

19 if score == SENTINEL:

20 break

21 total += score

22 count += 1

23

24 if count > ©: #why do we need this?

25 average = total / count

26 else

27 average = 0

28

29 print("The average of the %d numbers is %8.4f" %(count, average))

A First Book of ANSI C, Fourth Edition 46
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¢ Guttag, John V. Introduction to Computation and

Programming Using Python, Revised

¢ http:/len.wikibooks.org/wiki/Python_Programming/Cond
itional_Statements

¢ https://docs.python.org/3/tutorial/controlflow.html
® http://www.kosbie.net/cmu/spring-14/15-112/
¢ https://docs.python.org/3/tutorial/controlflow.html

¢ http://lwww.greenteapress.com/thinkpython/thinkCSpy/h
tml/chap04.html
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