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What are Files?

* Containers of bits, organized in bytes

* May contain text, images, music, movies,
programs, applications, list of files (folders)...

* |In Python, we will first play with text files
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Mini Lab

* Create a file containing following text (use Notepad or TextEdit):

Strength is the capacity to break
a Hershey bar into four pieces
with your bare hands - and then
eat just one of the pieces.

+ Judith Viorst

* Save it under the name chocolate.txt in the same directory
where you store your python programs

* Write the following Python program:
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® ® *readChocolateFile.py - /Users/thiebaut/Desktop/Dropbox/111/readChocolateFile.py (...
# readChocolateFile.py
# D. Thiebaut

# Opens a text file and displays it contents.

def main():
# open file
file = open( "chocolate.txt", "r" )

# read each line from file and display it
for 1ine in file:

print( 1ine )

# close the fild
file.close()

main()

Ln: 13 Col: 20

Q‘.} D. Thiebaut, Computer Science, Smith College
A Y




Chapter 6
Defining Functions




Outline

- Functions
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Functions




They have names...
(def main)
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They work only if you call them...
main()
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They can work on different things...
daveWorkOn( "Banana" )
daveWorkOn( "Lots of Bananas" )

Qj.} D. Thiebaut, Computer Science, Smith College



A Real Example

Thiebaut / Talk / Prefesrences / 'Watchlist / Centributions / ¢ out

«» SMITH COLLEG G0 Searcn

- . -
Dominique Thiabaut / Compurar Sclenca

Home Research Classes Tutorfals Wikis Media Contact

Pace Discassion Edit  History Delete  Move Protact  Watch

MakeStaticPackage.py Source Code

--2. Taiebaut (telk) 0S:25, 23 redrua~y 2015 (CST)

Tris Pytnhor code is & utility program [ wroke ba halp me ganerate some aarticular type o applications, anc is reprocuced
hcra as an example of the use of functions [n particular, note how some furctions are fairly saort, whi e othere longer. In
genara’ most are |ess than the equiveleat of & screen heigar, o thet you c2n easily read the whole functior at without
slicing the code ap or down, makirg it ezsy ta ful y understanc what the Fanctior does. Functions gre mini arograms, in a
way, ard kave thelr awn |ocle, ther own entry point, and the'r own exit point{s).

#1 JarcshinSany ppthan
£ mekeSlallcPacreye. v

#F () L. MiAkaunr
<
# ™hia pragrer =ona andar mac (L0 X.

4

# THhiR nracrar ~alan ~aa axaciitabh)m cararataa Sy el rAne wanld wark

http://cs.smith.edu/dftwiki/index.php/MakeStaticPackage.py_Source Code
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main()

(o

functions
dave () carl() stuart ()




Two different
types of
functions:




Some functions always
do the same thing

def printBar():
print( 60 * '-" )

def sayHello():

print( )
print( "Hello, and welcome!" )
print( )
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Some functions
adjust their behavior

depending on what
we give them to
work with.
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work for Dave to perform:
DaveEat( fruit)

- open mouth

- put fruit in mouth

- chew

- swallow
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work for Dave to perform:
DaveEat( fruit)

- open mouth

- put fruit in mouth

- chew

- swallow

DaveEat( banana )
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work for Dave to perform:
DaveEat( fruit)
- open mouth
- put fruit in mouth
- chew
- swallow

DaveEat( banana )

DaveEat( orange )
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work for Dave to perform:
DaveEat( fruit)
- open mouth
- put fruit in mouth
- chew
- swallow

DaveEat( banana )
DaveEat( orange )

DaveEat( apple )
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def DaveEats( fruit ):
print( "Dave opens his mouth”
print( "and eats the", fruit )

def main():
daveEats( "banana" )

main()

)

Yy VY

Dave opens his mouth
and eats the banana
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def daveEats( fruit ):
print( "Dave opens his mouth" )
print( "and eats the", fruit )

def main():
daveEats( "banana" )
daveEats( "apple" )

R

Dave opens his mouth
and eats the banana
Dave opens his mouth
and eats the apple
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passing of parameter

def daveEats( fruit ): |,
print( "Dave opens his mouth" )
print( "and eats the", fruit )

def main(): /
daveEats( "banana'" )
daveEats( "apple" )

main()
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Formal Parareler

variable —- |
passing of parameter

def daveEats( fruit )
print( "Dave opens his mouth" )
print( "and eats the", fruit )

def main(): /
daveEats( "banana'" )
daveEats( "apple" )

, Hetwual Parareter
main()
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fruit = "banana"

def daveEats( fruit ): |,
print( "Dave opens his mouth" )
print( "and eats the", fruit )

def main(): /
daveEats( "banana'" )
daveEats( "apple" )

main()
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Another Example

def printBar( char, length ):
print( char * length )

def main():
printBar( "#", 10 )

main()
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Another Example

def printBar( char, length ):
print( char * length )

def main():
printBar( "#", 10 )

K

HAHHHAHIHH

main()
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Another Example

def printBar( char, length ):
print( char * length )

def main():

printBar( "#", 10 )
printBar( "a", 5 )

K

HAHHHAHIHH

main()

Q‘.} D. Thiebaut, Computer Science, Smith College
A Y



Another Example

def printBar( char, length ):
print( char * length )

def main():
printBar( "#", 10 )
printBar( "a", 5 )

K

HHHBHBHBHH
aaaaa

main()
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Challenge

def printBar( char, length ):
print( char * length )

def main():
printBar( "#", 10 )
printBar( "a", 5 )
printBar( 3, 5 )

B
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Write a program
with functions that
sings happy
birthday to Dave.

Write a program that
sings happy birthday
to Dave and to
Stuart.

' Let’s sing
Happy Birthda

. »

- some minions

e !
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Modify the program
so that 1t sings
happy birthday to
Dave, Stuart, Jerry,
Jorge, Tim, Mark,
Phil, Kevin, and
Jon.

‘Fun modification:

Modify the program
so that 1t sings
happy birthday, and
formats the song
with bars made with
the person’s name,
e.g.
*Dave*Dave*Dave*Da..
above and below the
song.

4':\:-‘ '

Let’s sing
> Happy Birthday to
B some minions
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We stopped here last
time...




Review

Line-Up your Minions!
Acting Out a Program
Functions Returning Values
Exercises

A Word on Testing

A Different Look at Passing Parameters and
Returning Values
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Line-Up your Minions!
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Line up your Minions!!!




Line up your MinioAs
Functions




Line up your Miriofis
Functions

# header
# header

def someName():
XX XX
X XXX

def someOtherName():
X XXX
XXXX

def main():
XXXX
XXXX

main()

Q‘.} D. Thiebaut, Computer Science, Smith College
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# header Functlons

# header

def someName():
X XXX
xXxxxX someOtherName /()
XX XX

def someOtherName():
XX XX
X XXX

def main():
XXXX
XXXX

main()
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Line up your Minions!!!
Lo Functions

def someName():
X XXX
xXxxxX someOtherName /()

def main(): ,
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Line up your Miriofis
Functions

# header
# header

def someName():
XX XX
X XXX

def someOtherName():
XXXX
XXXX someName ()

def main():
XXXX
XXXX

main()

Q‘.} D. Thiebaut, Computer Science, Smith College
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Acting Out a Program
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Examples to "act out”

in Class
eclap, clap, clap! *get a number
e return that number multiplied
by 2, plus 1.

Worker 2:
® get a number

e return that number modulo
10




Examples to "act out”

in Class
Worker 3:

® get a number

e compute that number multiplied by 2
and incremented by 1

e return the result modulo 10




Python Version

@ @ ActDut,py - fUsarsfthiebaut/Deskton/Dropbox/117 fActOut py (3.5.4)
# ActingOut.py
# D, Thiebaut

def worker@():
print( "clap, clap, clap!" )

deft workerl( numl ):
numZ = numl * 2 + 1
return num

def worker2( numl ):
numZ = numl % 10
return numz

def WOPkEP3( numl )Z
numZ = workerl( numl )
num3 = workerZ2( numZ )
ceturn num3

def main():
n=12
orint( "workerl(", n, ")=", workerl( n ) )
orint( "worker2(", n, ")=", worker2( n ) )
orint( "worker3(", n, ")=", worker3( n ) )

main()

.n: 16 Col: 11

I
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Python Version

@ @l ActDut.py - fUsars/thiebaut)Deskton/Dropbox/117 fActOut.py (3.5.4)
# ActingOut.py
# D, Thiebaut

def worker@():
print( "clap, clap, clap!" )

deft workerl( numl ):
numZ = numl ¥ 2 + 1
return num

def worker2( numl ):
numZ = numl % 10
return num2

def WOPkEP3( numl )Z
numZ = workerl( numl )
num3 = workerZ2( numZ )

coturn num3
def main():
n =12

orint( "workerl(", n, ")=", workerl( n ) )
orint( "worker2(", n, ")=", worker2( n ) )
orint( "worker3(", n, ")=", worker3( n ) )

main()

.n: 16 Col: 11

D. Thiebaut, Computer Science, Smith College



Return and Print
are very different
statements!




Functions Returning Values

Exercises
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Function Boot-Camp

Exercise 1:

e \Write a function that gets a temperature in
Celsius as a parameter and returns the
equivalent Fahrenheit.

F =C*9/5 + 32

e [est the function from the Python shell
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Function Boot-Camp

Exercise 2:

e \Write a function that is given a string
in the form dd MMM vyyyy, and that
returns it as mmddyyyy

Example: 7 Oct 2015 —> 10072015
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Formatting Trick: Leading
Zeros

® O Python 3.5.0b1 Shell

Python 3.5.0bl (v3.5.0bl:071fefbb5e3d, May 23 2015, 18:22:54)
[GCC 4.2.1 (Apple Inc. bUlld 5666) (dot 3)] on darw1n

Typs. "“*;;;m, PR v il 2...2()" for more information.
>>> for n in [0, 1, 5, 10, 20, 99]:

print( "{0:02}".format( n ) )

00
01
05
10
20

99
>>>

Ln: 14 Col: 4
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Scope
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The Concept of
"Scope" of a function




( ):

():
X = 1nput ( )
return X

( a, b ):
x =a // Db

vy = a s b
return x, Vy

amount = funl ()

Nol2, left = funZ2( amount, 12 )
print ( Nol2 )

print ( )

process ()

main ()

D. Thiebaut, Computer Science, Smith College



o Example

():

37 i ':Y\'!./\'!-!-'— {
AN B _LL;D/LA.u \

return X

(a, b))
X =4 // Db
vy = a s b

return x, Vy

amount = funl ()
Nol2, left = funZ2( amount, 12 )
print ( Nol2 )

e s A )
ML L1l

process ()

main ()
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process( ): Example:
ijur_llfﬂ)put( ramount? " ) Why is

return X

[ |
fun2 (2, b ) it bad?

o

y = a s b
return x, Vy

amount = funl ()
Nol2, left = funZ2( amount, 12 )
print ( Nol2 )

main () :
prince-"welcome" )

process ()

main ()

D. Thiebaut, Computer Science, Smith College



s Example:
Why is
It bad?

Spummerniopypidibfedbamount? " )
return x

fun2( a, b ):
X =4 // b

y = a s b
return x, Vy

]
Iamount = funl ()

INol2, left = fun2( amount, 12 )
 Print( Nol2 ) ' Scope of process()

main () :
prince-"welcome" )

process ()

main ()

D. Thiebaut, Computer Science, Smith College



s Example:
Why Is

funl( ):
NP =amount? " )
return X

[
il m, B ) t b d’,
X =4d // D I a o
vy = a s b

return x, Vy

Iamount = funl ()
INol2, left = fun2( amount, 12 )
0 .

main () :
prince-"welcome" )

process ()
X = funl () —

main ()

D. Thiebaut, Computer Science, Smith College



s Example:
Why Is

funl( ) :
Nemendopidre-t~amount? " )
return X

[
fun2( a, b ): t b d’,
X =4 // D I iE]‘ "
vy = a s b

return x, Vy

Iamount = funl ()
INol2, left = fun2( amount, 12 )
0 .

maln()°
prince-"welcome" )

ifi?iiil() 4"IIIIIIIIIIIIIIIIIIIIIII ERROR!

main ()
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How to

funl ( ):

. [ | [ ]
| Fix 1t?

y = 4
return x, Vy

amount = funl ()
Nol2, left = funZ2( amount, 12 )
print ( Nol2 )

main () :
print ( )

process ()
x = funl ()

main ()
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The Right
return x Way

fun2( a, b ):
x =a // b
y = a s b

return x, Vy

process( ):

amount = funl ()

Nol2, left = fun2( amount, 12 )
print ( Nol2 )

main () :
print ( )

process ()
x = funl ()

main ()
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. The Right
' Way

return X

fun2( a, b ):
x =a // b
y = a s b

return x, Vy

_-.m:
q process( ):

amount = funl ()

'i;bv Nol2, left = fun2( amount, 12 )
% print ( Nol2 )
ﬁ( main () :
. print ( "welcome" )
process ()

X = funl ()




A Word on Testing
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A Few Words
On Testing...
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Test #1




Test #1
Test #2




Test #1
Test #2
Test #3
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Test #1
Test #2
Test #3

Test #n
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Robusthess
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Inputting numbers
- Test special values: 0, 1, -1, negative, very large.
Inputting lists
- Test empty lists: [], or ()
- Inputting strings:
Mix upper- & lower-case:
Empty string:

Add spaces:

A. D. Thiebaut, Computer Science, Smith College




A Different Look at Passing Parameters and Returning
Values

Q‘.jn Thiebaut, Computer Science, Smith College
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Calling Functions
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Calling Functions

Do some work
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Calling Functions
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minion( a, b ):
x =a // b
y = a s b

return y

Gru() :
X = minion( 5, 3)
P 1L 1) {anegamd)

Gru ()

Pass Parameter(s)
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minion( a, b ):
x =a // b
y = a s b

return y

Gru () :
X = minion( 5, 3)
print ( x )

Gru ()

Do some work

D. Thiebaut, Computer Science, Smith College



miniong. a, b ):
x =a //ib
y = a % L

Calling F, =’

Gru () :
= minion( 5, 3)
print ( x )

Gru ()
X
-
Return value(s)

=y
g "a
[

D. Thiebaut, Computer Science, Smith College



We stopped here last
time...




Function Boot Camp

Exercise:
e Revisit the Teller Machine program
¢\Vith one function that breaks down the
amount in number of $-xx and left over
¢\/Vith one function that returns ALL the
number of $-xx bills
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Function Boot Camp

Exercise:

e \Write a function that gets a string of DNA symbols,
locates the marker "ACA," and returns only the DNA
string following the marker. The marker is always in
the DNA.

e Make the function more generic so that it gets the
DNA string and the marker as parameters.
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Function Boot Camp

Write a program that will censure text by blocking out specitic
words. The text is stored in a text file called memo.txt. The
words to be removed are stored in a file called badwords.txt.
The censured message Is printed on the screen.

memo.ixt:

We need 10 tons of burgers and 1 ton of ketchup

sent to the President before midnight.

badwords.txt:

burger

ketchup

president
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Function Boot Camp

Write a program that will censure text by blocking out specitic
words. The text is stored in a text file called memo.txt. The
words to be removed are stored in a file called badwords.txt.
The censured message Is printed on the screen.

memo.ixt:

We need 10 tons of burgers and 1 ton of ketchup

sent to the President before midnight.

badwords.txt:

burger

ketchup

president

We need 10 tons of xxxxxxxX and 1 ton of XXXXXXX
sent to the xxxxxxxxx before midnight.
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