CS 161: Introduction to
Programming and
Problem-solving

Warren Harrison

Control Flow and
Looping

Control Flow

« Execution sequence of instructions
» Types of control flow

— Sequence
— Looping
— Choice

» Decision-making
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Doing the Same Set of Instructions
Over and Over

salesTot 0
salesAmt = int(input (“Enter Store Sale %))
salesTot = salesTot + salesAmt
salesAmt = int(input (“Enter Store Sale %))
salesTot = salesTot + salesAmt
salesAmt = int(input (“Enter Store Sale “))
salesTot = salesTot + salesAmt
salesAmt = int(input (“Enter Store Sale %))
salesTot = salesTot + salesAmt

print (“Total Sales:“,salesTot)PE%%&ﬁﬁgiqﬁ

Accumulation

common activity when writing programs
« often used in summations of values or counting

« counter variable — initialized to a starting
value

* increment (or decrement) statement adds
(or subtracts) a particular value to the counter
variable: counter = counter + 1
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Doing the Same Set of Instructions
Over and Over

salesTot = 0

salesAmt = int(input (“Enter Sto?le “))
salesTot = salesTot + salesAmt

salesAmt = int (input (“Enter Store e %))
salesTot = salesTot + salesAmt

salesAmt = int (input (“Enter Store i'le “))

salesTot = salesTot + salesAmt
salesAmt = int (input (“Enter Store e V))
salesTot = salesTot + salesAmt
print (“Total Sales:“,salesTot)P

Limitations

« Can only collect sales from exactly four
stores — not three and not five — ‘Hard coded’

* Write extra code
— tedious
— easier to make a mistake

— if you made a mistake, you might have to change
all occurrences of the mistake — perhaps in every
statement
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Looping

« Causes a statement or set of statements to be
repeatedly executed:

salesAmt = int(input (“Enter Store Sale %))
salesTot = salesTot + salesAmt

PORTLAND STATE

The While Loop

storeCount=0

salesTot = 0

while (storeCount < 4):
salesAmt=int (input (“Enter Store Sale V“))
salesTot = salesTot + salesAmt
storeCount = storeCount + 1

print (“Total Sales:“,salesTot)
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The While Loop
continuation condition

storeCount=0

salesTot = 0

while (storeCount < 4):
salesAmt=int (input (“Enter Store Sale V“))
salesTot = salesTot + salesAmt
storeCount = storeCount + 1

print (“Total Sales:“,salesTot)

PORTLAND STATE

The While Loop
sentry variable

storeCount=0
salesTot = 0
while (storeCount < 4):
salesAmt=int (input (“Enter Store Sale V“))
salesTot = salesTot + salesAw
storeCount = storeCount + 1

print (“Total Sales:“,salesTot)
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Continuation Condition

» The loop continues looping while the
condition is true — what conditions?

"a <b less than
"a >b greater than
"a == equal in value
ma !=Db not equal in value
* Itis very important that the condition will
eventually become false ... PORTLAND STATE

Relational Operators

A Relational Operator asserts that some

relationship holds between two items
e L <=, > >= == 1=

» The assertion may be TRUE or FALSE
ca=4,b=3,c=12,d=4

= a<b
m g ==
= cl=d
PORTLAND STATE
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The While Loop
... but counting down

storeCount = 4

salesTot = 0 ’

while (storeCount '= 0):
salesAmt=int (input (“Enter Store Sale V“))

salesTot = salesAmt ’
storeCount = storeCount - 1

print (“Total Sales:”,salesTot)

PORTLAND STATE

Looping a Defined Number of
Times

counter=0
while (counter < limit):
<loop body>

counter = counter + increment
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Using a Code Tracing Chart

 Make each variable a column head
 Make a column for each condition
* Make a column for output

storeCount 1= 0

PORTLAND STATE

Tracing Your Code

Walk through code one line at a time

« Each time a variable changes, change it on
the chart

« Each time you get to a condition statement,
evaluate the condition

* For conditions, write TRUE or FALSE
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Looping Until Something Happens

totalSales = 0

storeName = input("Enter Store Name ")
while (storeName !'= "QUIT"):
storeSales = int(input(“enter sales"))
totalSales = totalSales + storeSales
storeName = input ("Enter Store Name ")

print ("Total Sales: ",totalSales)

PORTLAND STATE

Loop Until Match

 Doesn’t Use a Counter
* Waits until there is a “match”

while (match not found) :
<loop body>

* Need to make sure that a match can occur
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The Match Will Never Happen
Why?

totalSales

storeName = input("Enter Store Name ")
while (storeName != "QUIT") :
storeSales = int(input(“enter sales"))
totalSales = totalSales + storeSales

print ("Total Sales: ",totalSales)

PORTLAND STATE

Relational Operators and Strings

 Relationships between strings are based on
the ASCII collating sequence.

» Usually makes sense

—“a’<“pb”
—“adam” < “andrew”
- 27 <3
-“1000" < “2” What?!?1?!
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ASCII Codes

Dt HeQod Char D He Qe Himl Che H Himi Chr
0 000 HUL |mull] 32 20 040 &F32: Space 0140 &f9E;
L 001 30H |[scaxt of hesding) 33 2L 041 «FEE; ! 141 wdsT; =
4 002 3T |seazt of taxt) 34 3E 042 R ¢ 142 e#s|y b
3 007 ET¥ |end of GExt] A3 27 047 EFE5r @ 1471 spds; ©
4 004 EOT |end of EEandmisaian) 36 24 D44 FME) 5 144 sfloo; &
4 005 EFD |enquary) 37 25 045 EFET) k 145 eflody =
6 0D6 ACE |acknomledges| 38 26 D46 &S & 145 afloe: ¢
T 007 HEL |ball) 30 IT D47 &F3F; 7 147 sllod; @
8 010 BS  |backspace] a0 2% 050 &FE0y | T2 &8 110 150 sdlndy B
5 011 TAE |horizomtal tah) 4l 2% 051 &4l ) 7 55 111 151 &@lds: 1
A 012 LF |NL lige Ceed, mew line)| 42 2h D52 @42 7 74 4R 112 152 adlls: ]
B 013 VT  |vegtical tab) 43 2B 053 <43 + 75 & 113 153 adloTg k
C 014 FF WP form Sead, mew page)| 44 2C 054 of4d: | 76 4C 114 154 eflos=y L
I 015 CF  |carzisge zewarn) 45 20 055 «F45: - 77 4D 115 155 adlied: =
E 016 30 jahifc oue) 46 IE D56 <F45; TE 4E 116 156 «dllo; B
F 017 51 |shift an) 47 2F 057 «FdTy 79 4F 117 157 =dllly
10 020 DLE |data link escspe] 48 30 060 £#48: 0 B0 50 120 160 &dllE: p
11 021 DCL jdewice contral 1) 49 3L D61 eF49; 1 Bl ER 121 161 =dlid;
12 022 DL |dewice control 2) S0 32 D62 «F50) 2 62 52 122 162 =dllag «
13 023 OC3 |dewice control 3] 51 23 063 &F5l: 3 a1 53 122 163 &flLl5: =
14 024 DC4 [dewice control 4) 52 34 D6d «F5E: 4 B4 54 124 164 afllé: ©
LS 025 WAR |negative ackeouledge) | 53 35 D65 «F53; 5 85 55 125 165 w
1§ 026 STN |symchoomous adle) 54 3¢ 066 £FEA; 6 L 1 166 v
17 027 ETE |end of ceans. block) 55 37 DE7 £F55: 7 87 57 127 167 o
18 030 CAN |cancel) 56 35 070 &0 0 BB 55 130 170
1% 031 ER |end of medium) 87 3% 071 &F5T 2 69 59 13l 17
1i 032 SUE |substitute] 50 Jh O72 EF5E; : a0 sA 132 1z
1E 033 E3C |eacapes) 59 3B O73 &F5%9; ; gl tB 133 1713
IC 034 F2 |file sepazatoc) 60 3C 074 &FS0) < 22 5T 134 174 allZd;
1l @35 G5 |pEoup =eparatoc) 61 10 075 &FEL; - 91 50 135 175 &#LZ5; |
1E 036 F3  |pecord separacor] 62 JE 076 4FEE: > a4 LE 136 176 adlié;:
IF 037 12 |unit SEpRE&TSE) 631 3F 077 &Ed; 7 a5 L£F 137 177 «dl27; DEL

SO ci weerer anciilablicom

Sales Report

0
storeName = input("Enter Store Name ")
while (storeName != "QUIT"):
storeSales = int(input("Enter Sales "))
totalSales
storeCount = storeCount + 1

totalSales = storeCount =

totalSales + storeSales

storeName = input ("Enter Store Name ")

avgSales = totalSales/storeCount

print ("Total Sales: ",totalSales)
PORTIAND ST,

print ("Average Sales per Store [ﬁﬂkﬂ&ﬁll
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