Python Programming

|- Karar Yapilari



Control Structures

If condition:
statements
[elif condition:
statements] ...
else:
statements

while condition:
statements

for var In sequence:
statements

break
continue



Simple Decisions

» Kontrol yapilari, sirali program aKisini
degistirmemize izin verir.

* Bu bolumde, bir programin farkl durumlar icin
farkl komut dizilerini yurutmesine izin veren
veya programin uygun bir eylem bicimini
"secmesine" 1zin veren ifadeler olan karar
yapilarini ogreneceqiz.



Example:
Temperature Warnings

Lnput Zelzim Tem pecatn e
Farcenheit =95 * celzinz 4+ 12

Bu yeni algoritmanin sonunda E o Eubre b
IkI karar var.

Girinti, bir adimin yalnizca
onceki satirda listelenen kosul
dogruysa gerceklestiriimesi

oD

tahre=nh=it == 907

l

gerektigini belirtir.

Frirnt 8 Heat Warning

oD

tahoenh=it = 307

l

Frimt aold Waming




EXampie:
Temperature Warnings

# convert2.py

# A program to convert Celsius temps to Fahrenheilt.
i This version 1ssues heat and cold warnings.

def main () :

celsius = eval (1nput ("What 1s the Celsius temperature? "))
fahrenheit = 9 / 5 * celsius + 32

print ("The temperature 1s", fahrenheit, "degrees fahrenheit.")
1f fahrenheit >= 32 and fahrenheit <= 90:

print (" Evryting 1is Okey")
eli1f fahrenheit > 90:

print ("It's really hot out there, be careful!")
elif fahrenheit < 32:

print ("Brrrrr. Be sure to dress warmly")

main ()



Example:
Temperature Warnings

The Python if statement is used to implement the decision.

1f <condition>:

o s
oandition= tme?

<body> i
The body Is a sequence of one or more statements indented no e e e
under the if heading.
if'in anlami acik olmalidir. l
Oncelikle basliktaki durum degerlendirilir. wbkateme e
Kosul dogruysa, govdedeki ifade dizisi yuruatulur ve ardindan l
kontrol, programdaki bir sonraki ifadeye gecer. I
Kosul yanlissa, govdedeki ifadeler atlanir ve programdaki
kontrol bir sonraki ifadeye gecer.

If govdesi, kosula bagli olarak yuratulur veya yurutulmez. B

Her durumda, kontrol if'den sonraki ifadeye gecer.Bu tek '
yonlu veya basit bir karardir.



Forming Simple Conditions

What does a condition look like?

At this point, let’s use simple comparisons.
<expr> <relop> <expr>
<relop> Is short for relational operator

Python Mathematics Meaning
< < Less than
<= < Less than or equal to
== = Equal to
>= > Greater than or equal to
> > Greater than
= F Not equal to




Forming Simple Conditions

Esitlik icin == kullanimina dikkat edin.

Python, atamayi belirtmek icin = kullandigindan, esitlik kavrami igin farkli bir sembol
gerekir.Yaygin bir hata, kosullarda = kullanmaktir!

Kosullar, sayilari veya dizeleri karsilastirabilir.

Dizeleri karsilastirirken siralama sozlukseldir, yani dizeler temeldeki Unicode'a gore
siralanir. Bu nedenle, tum buyuk harfler kuguk harflerden once gelir. (“Bbb”, “aaaa”dan once

gelir)
Kosullar, adini ingiliz matematikci George Boole'dan alan Boole ifadelerine dayanmaktadir.

Bir Boole ifadesi degerlendirildiginde, kosulun gecerli oldugu durumda bir true degeri uretir
veya bir kosulun gecerli olmadigi durumlarda ise false Uretir

Bazi bilgisayar dilleri "dogru” ve "yanlhs"iI temsil etmek icin 1 ve O kullanir.



Example: Conditional Program Execution

* There are several ways of running Python programs.

— Bazi moduller dogrudan calistiriimak uzere tasarlanmistir.
Bunlara program veya betik adi verilir.

— Digerleri ice aktarilmak ve baska programlar tarafindan
kullanilmak uzere yapilir. Bunlara kutuphane adi verilir.

— Bazen hem bagimsiz bir program hem de bir kutuphane
olarak kullanilabilen bir melez programlama olusturmak
Istenbillir.



Example: Conditional Program Execution

Bir program yuklendikten sonra baslatmak istedigimizde, kodun altina main() satirini ekleriz.

Python, ice aktarma islemi sirasinda programin satirlarini degerlendirdiginden, mevcut
programlarimiz etkilesimli bir Python oturumuna veya baska bir Python programina ice
aktarildiginda da calisir.

Genel olarak, bir modulu ice aktardigimizda calismasini istemiyoruz!

Tek basina calistirilabilen veya bir kitaplik olarak yuklenebilen bir programda, alttaki main
cagrisi kosullu yapiimalidir, orn.

1f <condition>:
main ()
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Example: Conditional Program Execution

Bir modul ice aktarildiginda Python, ice aktarilan modulun adi olmasi icin modulde modul.name adli

ozel bir degisken olusturur.

import math
math.name

Math klatlphanesi icerigi:

math.e Returns Euler's number (2.7182...)

math.pi Returns Pl (3.1415...)

math.sgrt(number) Returns the square root of the number
math.tan(number) Returns the tangent of the number
math.sin() Returns the sine of a number

math.log() Returns the natural logarithm of a number, or the
logarithm of number to base

math.log10() Returns the base-10 logarithm of x
math.loglp() Returns the natural logarithm of 1+x
math.log2() Returns the base-2 logarithm of x
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Two-Way Decisions

import math
def main () :

print ("This program finds the real solutions to a quadratic")

a, b, ¢ = eval (input ("\nPlease enter the coefficients (a, b,
d=b * b - 4 * a * ¢
1f d>=0:
discRoot = math.sqgrt (d)
rootl = (-b + discRoot) / (2 * a)
root2 = (-b - discRoot) / (2 * a)
print ("\nThe solutions are:", rootl, root2)
1f d<O:

print ("Result i1s negative")

dl=math.sin (math.pi/2)

print ("\nThe solutions are:", dl)
main ()

C) :

"))
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Two-Way Decisions

* We can check for this situation. Here’s our first attempt.
# quadratic2.py

it A program that computes the real roots of a gquadratic equation.
# Bad version using a simple 1f to avoid program crash

import math

def main () :

print ("This program finds the real solutions to a quadratic\n")
a, b, ¢ = eval (input ("Please enter the coefficients (a, b, c): "))

discrim = b * b - 4 * a * ¢
if discrim >= O0:

discRoot = math.sgrt (discrim)
rootl = (-b + discRoot) / (2 * a)
root2 = (-b - discRoot) / (2 * a)

print ("\nThe solutions are:", rootl, root2)
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Two-Way Decisions

We first calculate the discriminant
(b>-4ac) and then check to make sure it’s nonnegative. If it is, the program proceeds and we

calculate the roots.

Look carefully at the program. What’s wrong with it? Hint: What happens when there are no
real roots?
This program finds the real solutions to a quadratic

Please enter the coefficients (a, b, ¢): 1,1,1
>>>

This is almost worse than the version that crashes, because we don’t know what went
wrong!
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Two-Way Decisions

We could add another if to the end:
if discrim < O:

print ("The equation has no real roots!" )

This works, but feels wrong. We have two decisions, with mutually exclusive outcomes (if
discrim >= 0thendiscrim < 0 must be false, and vice versa).

15



Two-Way Decisions

16



Two-Way Decisions

* In Python, a two-way decision can be
Implemented by attaching an el se clause onto

an if clause.
e ThisIs called an i f-else statement:

1f <condition>:
<statements>

else:
<statements>
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Two-Way Decisions

* When Python first encounters this structure, it first

evaluates the condition. If the condition Is true, the
statements under the i f are executed.

e |f the condition Is false, the statements under the else
are executed.

* |n elther case, the statements following the i f-else

are executed after either set of statements are
executed.
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Two-Way Decisions

# quadratic3.py

i A program that computes the real roots of a quadratic equation.
# Tllustrates use of a two-way decision

import math
def main () :

print "This program finds the real solutions to a quadratic\n"
a, b, ¢ = eval (input ("Please enter the coefficients (a, b, c): "))
discrim = b * b - 4 * a * c

if discrim < O:
print ("\nThe equation has no real roots!")

else:
discRoot = math.sgrt(b * b - 4 * a * ¢)
rootl = (-b + discRoot) / (2 * a)
root2 = (-b - discRoot) / (2 * a)
print ("\nThe solutions are:", rootl, root2 )

main ()



Two-Way Decisions

>>>
This program finds the real solutions to a gquadratic
Please enter the coefficients (a, b, ¢): 1,1,2

The equation has no real roots!

>>2>
This program finds the real solutions to a quadratic
Please enter the coefficients (a, b, ¢): 2, 5, 2

The solutions are: -0.5 -2.0
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Multi-Way Decisions

* The newest program Is great, but it still has
some quirks!

This program finds the real solutions to a
quadratic

Please enter the coefficients (a, b, c¢): 1,2,1
The solutions are: -1.0 -1.0
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Multi-Way Decisions

While correct, this method might be confusing for some people. It looks like it has
mistakenly printed the same number twice!

Double roots occur when the discriminant is exactly 0, and then the roots are —b/2a.

It looks like we need a three-way decision!

Check the wvalue of discrim
when < 0: handle the case of no roots
when = 0: handle the case of a double root
when > 0: handle the case of two distinct roots

We can do this with two if-else statements, one inside the other.
Putting one compound statement inside of another is called nesting.
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Multi-Way Decisions

1f discrim < O:
print ("Equation has no real roots")
else:
1f discrim ==
root = -b / (2 * a)
print ("There is a double root at", root)
else:

# Do stuff for two roots
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Multi-Way Decisions

______________________________________
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Multi-Way Decisions

Imagine if we needed to make a five-way decision using nesting. The i f-else statements would be nested

four levels deep!

There is a construct in Python that achieves this, combining an el se followed immediately by an if into a
single elif.

1f <conditionl>:
<casel statements>

elif <condition2>:
<caseZ statements>

elif <condition3>:
<case3 statements>

else:
<default statements>
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Multi-Way Decisions

This form sets of any number of mutually exclusive code blocks.

Python evaluates each condition in turn looking for the first one that is true. If a true

condition is found, the statements indented under that condition are executed, and control
passes to the next statement after the entire 1f-elif-else.

If none are true, the statements under else are performed.
The else is optional. If there is no else, it's possible no indented block would be executed.
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Multi-Way Decisions

# quadraticd.py
# Tllustrates use of a multi-way decision

import math

def main () :
print ("This program finds the real solutions to a quadratic\n")
a, b, ¢ = eval (input ("Please enter the coefficients (a, b, c): "))

discrim = b * b - 4 * a * c
if discrim < O:

print ("\nThe equation has no real roots!")
elif discrim ==

root = -b / (2 * a)

print ("\nThere is a double root at", root)
else:

discRoot = math.sgrt(b * b - 4 * a * ¢)

rootl = (-b + discRoot) / (2 * a)

root2 = (-b - discRoot) / (2 * a)

print ("\nThe solutions are:", rootl, root2 )



Exception Handling

Ikinci dereceden programda, negatif bir sayinin karekokini almaktan
kacinmak icin karar yapilarini kullandik, boylece bir hatadan kacgindik.

Bu, pek cok program icin gecerlidir: karar yapilari, nadir fakat olasi hatalara
karsi koruma saglamak i¢in kullantlir.

Ikinci dereceden ornekte, sqrt'yi cagirmadan once verileri kontrol ettik.

Bazen iglevler hatalari kontrol eder ve islemin basarisiz oldugunu belirtmek
icin 0zel bir deger dondurur.

Ornegin, farkli bir karekok islemi, bir hatayi belirtmek icin —1 dondurebilir
(karekokler hi¢gbir zaman negatif olmadigindan, bu degerin benzersiz olacagini
biliyoruz).
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Exception Handling

e discRt = otherSqgrt(b*b - 4*a*c)

1f discRt < 0O:
print ("No real roots.%)
else:

Bazen programlar, 6zel durumlar icin o kadar cok
kontrol alir ki, algoritmay! takip etmek zorlasir.

Programlama dili tasarimcilari, bu tasarim problemini

cozmek icin istisna islemeyi ele alan bir mekanizma
gelistirdiler.
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Exception Handling

* Programci, program calisirken ortaya cikan
hatalari yakalayan ve bunlarla ilgilenen kod
yazabilir, yani "Bu adimlari uygular ve herhangi
bir sorun ortaya c¢ikarsa, bir sekilde halledin.

» "Bu yaklasim, algoritmadaki her adimda acgik
kontrol yapma ihtiyacini ortadan kaldirir.
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Exception Handling

The try statement has the following form:
try:

<body>
except <krrorType>:

<handler>

Python bir try ifadesi ile karsilastiginda, govde igcindeki ifadeleri yurutmeye
calisir.

Hata yoksa kontrol, try...except'ten sonra bir sonraki ifadeye gecer.
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Exception Handling

# quadratich5.py
it A program that computes the real roots of a gquadratic equation.
# Illustrates exception handling to avoid crash on bad i1nputs

import math
def main () :
print ("This program finds the real solutions to a quadratic\n")

try:
a, b, ¢ = eval (input ("Please enter the coefficients (a, b, c):
discRoot = math.sgrt(b * b - 4 * a * ¢)
rootl = (-b + discRoot) / (2 * a)
root2 = (-b - discRoot) / (2 * a)

print ("\nThe solutions are:", rootl, root2)
except ValueError:
print ("\nNo real roots")
main ()

"))
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Exception Handling

 |f an error occurs while executing the body, Python
looks for an except clause with a matching error type.
If one Is found, the handler code Is executed.

* The original program generated this error with a
negatlve discriminant:

(most recent call last)
Fi l C \D cuments and Settings \T ry\My Documents\Teaching\W04\CS120\Textbook\code\chapter3\quadratic.py", line

21, in -toplevel-

main ()
File "C:\Documents and Settings\Terry\My Documents\Teaching\W04\CS 120\Textbook\code\chapter3\quadratic.py", line

14, in main
discRoot = math.sqrt(b * b - 4 * a * ¢)
ValueError: math domain error
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Exception Handling

« The lastline, “ValueError: math domain error’,
Indicates the specific type of error.

e Here's the new code in action:

This program finds the real solutions to a quadratic

Please enter the coefficients (a, b, c¢): 1, 1, 1

No real roots

 Instead of crashing, the exception handler prints a
message indicating that there are no real roots.
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Exception Handling

 The try..except can be used to catch any kind of
error and provide for a graceful exit.

* In the case of the quadratic program, other possible
errors include not entering the right number of
parameters (“unpack tuple of wrong size’),

entering an identifier instead of a number
(NameError), entering an invalid Python expression

(TypeError).
* A single try statement can have multiple except
clauses.
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Exception Handling

# quadratic6.py
import math

def main() :
print ("This program finds the real solutions to a gquadratic\n")

try:
a, b, ¢ = eval (input ("Please enter the coefficients (a, b, c): "))
discRoot = math.sgqrt(b * b - 4 * a * ¢)
rootl = (-b + discRoot) / (2 * a)
root2 = (-b - discRoot) / (2 * a)

print ("\nThe solutions are:", rootl, root2 )
except ValueError as excObj:
1f str(excObj) == "math domain error":
print ("No Real Roots")
else:
print ("You didn't give me the right number of coefficients.")
except NameEkrror:
print ("\nYou didn't enter three numbers.")
except TypeEkrror:
print ("\nYour inputs were not all numbers.")
except SyntaxError:
print ("\nYour input was not in the correct form. Missing comma?")
except:
print ("\nSomething went wrong, sorry!")

main ()



Exception Handling

The multiple excepts act like elifs. If an error occurs, Python will try each except
looking for one that matches the type of error.

The bare except at the bottom acts like an el se and catches any errors without a specific
match.

If there was no bare except atthe end and none of the except clauses match, the
program would still crash and report an error.

Exceptions themselves are a type of object.

If you follow the error type with an identifier in an except clause, Python will assign that
identifier the actual exception object.
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Study In Design: Max of Three

Artik karar yapilarina sahip oldugumuza gore, daha karmasik programlama
problemlerini ¢ozebiliriz. Olumsuz tarafi, bu programlari yazmak zorlasiyor!

Uc sayidan en blyiguni bulmak icin bir algoritmaya ihtiyacimiz oldugunu
varsayalim.

def main () :

x1l, x2, x3 = eval (1nput ("Please enter three values: "))

# missing code sets max to the value of the largest
print ("The largest value 1s", max)
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Strategy 1.
Compare Each to All

* This looks like a three-way decision, where we
need to execute one of the following:

max = X1
max = X2
max = X3

* All we need to do now Is preface each one of
these with the right condition!
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Strategy 1:Compare Each to All

Let’s look at the case where x1 is the largest.
1f x1 >= x2 >= x3:
max = x1
Is this syntactically correct?
— Many languages would not allow this compound condition

— Python does allow it, though. It's equivalent to
X1 2 x2 = x3.

Whenever you write a decision, there are two crucial questions:

— When the condition is true, is executing the body of the decision the right action to
take?

« X1 is at least as large as x2 and x3, so assigning max to x1 is OK.
« Always pay attention to borderline values!!
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Strategy 1.
Compare Each to All

— Secondly, ask the converse of the first question, namely, are we certain that this
condition is true in all cases where x1 is the max?

« Suppose the values are 5, 2, and 4.
* Clearly, x1 is the largest, but does x1 =2 x2 = x3 hold?

« We don't really care about the relative ordering of x2 and x3, so we can make two
separate tests: x1 >= x2 and x1 >= x3.
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Strategy 1.
Compare Each to All

* We can separate these conditions with and!
1f x1 >= x2 and x1 >= x3:
max = X1
elif x2 >= x1 and x2 >= x3:
max = X2
else:

max = X3

 We're comparing each possible value against all the
others to determine which one is largest.
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Strategy 1.
Compare Each to All

* En fazla bes deger bulmaya calissaydik ne
olurdu?

* Her biri birlikte dort kosuldan olusan dort Boole
ifadesine ihtiyacimiz olacak.
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Strategy 2: Decision Tree

We can avoid the redundant tests of the previous algorithm using a decision tree approach.
Suppose we start with x1 >= x2. This knocks either x1 or x2 out of contention to be the

max.

If the conidition is true, we need to see which is larger, x1 or x3.

max ==l

max = =3

max ===

max = =3
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Strategy 2: Decision Tree

1f x1 >= x2:
1f x1 >= x3:

max = x1
else:

max = X3

else:

1f x2 >= x3:

max = X2
else

max = X3

This approach makes exactly two comparisons, regardless of the ordering of the original
three variables.

However, this approach is more complicated than the first. To find the max of four values
you’d need if-elsesS nested three levels deep with eight assignment statements.



Strategy 3.
Sequential Processing

How would you solve the problem?

You could probably look at three
numbers and just know which is the
largest. But what if you were given a list
of a hundred numbers?

One strategy is to scan through the list
looking for a big number. When one is
found, mark it, and continue looking. If
you find a larger value, mark it, erase the
previous mark, and continue looking.

|

max ==l
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Strategy 3.
Sequential Programming

This idea can easily be translated into Python.

max = X1

1f x2 > max:

max = X2

1f x3 > max:

max = X3

This process Is repetitive and lends itself to using a loop.

We prompt the user for a number, we compare it to our current max, if it is
larger, we update the max value, repeat.
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Strategy 3.
Seqguential Programming

# maxn.py
# Finds the maximum of a series of numbers

def main () :

n = eval (input ("How many numbers are there? "))

# Set max to be the first value
max = eval (input ("Enter a number >> "))

# Now compare the n-1 successive values
for 1 1n range(n-1) :
x = eval (input ("Enter a number >> "))
1f X > max:

max = X

print ("The largest value 1s", max)



Strategy 4:Use Python

* Python has a built-in function called max that
returns the largest of its parameters.

def main () :
x1, x2, x3 = eval (input ("Please enter three values: "))
ad=max (x1, x2, x3)
print ("The largest value 1is",ad )

main ()
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Some Lessons

Genellikle bir sorunu ¢ozmenin birden fazla yolu vardir.
— Akliniza gelen ilk fikri kodlamak i¢in acele etmeyin.

— Tasarim hakkinda dusunun ve soruna yaklasmanin daha iyi bir yolu olup
olmadigini sorun.

— Ik goreviniz dogru bir algoritma bulmaktir. Ardindan netlik, basitlik,
verimlilik, dlceklenebilirlik ve zarafet icin caba gosterin.

Bilgisayar gibi dusunun.
— Bir algoritma formule etmenin en lyi yollarindan biri, kendinize sorunu nasil
cozeceginizi sormaktir.

— Bu dogrudan yaklasim genellikle basit, acik ve yeterince etkilidir.
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Some Lessons

Genellik 1yidir.

— Daha genel bir problemin ele alinmasi, 6zel bir durum icin daha iyi bir
¢cOzume yol acabilir.

— Eger max of n programini yazmak, max of three kadar kolaysa, daha genel
programi yazin cunku diger durumlarda yararli olma olasiligi daha
yuksektir.

Tekerlegi yeniden icat etmeyin.

— CO0zmeye calistiginiz sorun, bircok kisinin karsilastigi bir sorunsa, bunun
icin zaten bir cozum olup olmadigini ogrenin!

— Programlamayi ogrenirken, programlari sifirdan tasarlamak harika bir
deneyimdir!

— Gercekten uzman programcilar ne zaman odunc alacaklarini bilirler.
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Usage Notes

A lot of slides are adopted from the presentations and documents published on internet by
experts who know the subject very well.

| would like to thank who prepared slides and documents.
Also, these slides are made publicly available on the web for anyone to use

If you choose to use them, | ask that you alert me of any mistakes which were made and
allow me the option of incorporating such changes (with an acknowledgment) in my set of
slides.

Sincerely,
Dr. Cahit Karakus

cahitkarakus(@esenyurt.edu. tr



