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Lecture 7: Overview

• Functions
– Introduction
– Concepts

• Types of functions
• function call, arguments
• function parameters, return values

– Examples
• square()
• interest()

– Module math Functions
• Example
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Functions

• Introduction
– Programming concepts

• Hierarchy
• Encapsulation
• Information hiding
• Divide and conquer

– Software reuse
• Don’t re-invent the wheel!

– Program components
• Functions
• Classes
• Modules, packages
• Libraries
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Functions

• Types
– Programmer-defined functions
– Library functions

• Concepts
– Function call

• caller invokes a function

– Function arguments
• arguments supply data to the function

– Function parameters
• input data supplied to the function

– Return value
• output data computed by the function

– Local variables
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Functions

• Example
– y = square(x)

– Function definition
• function name: square
• function parameter: x

• function return value: y

– Function call
• argument: 8.0

• result: 64.0

# f unct i on def i ni t i on
def  squar e( x) :

y = x *  x
r et ur n y

# f unct i on cal l
pr i nt  squar e( 8. 0)
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Example: Compound Interest

• Original version from previous lecture
# i nt er est . py:  comput e compound i nt er est
#
# aut hor :  Rai ner  Doemer
#
# modi f i cat i ons:
# 01/ 19/ 04 RD i ni t i al  ver s i on

# i nput
amount  = f l oat ( r aw_i nput ( " Ent er t he pr i nci pal :  " ) )
apr = f l oat ( r aw_i nput ( " Ent er t he i nt er est  r at e:  " ) )

# comput e and out put
f or  year  i n r ange( 1, 11) :

amount  += amount  *  ( apr / 100. 0)
pr i nt  " End of  year  %2d:  amount  on deposi t  = %8. 2f "  \

% ( year , amount )
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Example: Compound Interest

• New version with i nt er est ( ) function
# i nt er est 2. py:  comput e compound i nt er est
# aut hor :  Rai ner  Doemer
# modi f i cat i ons:
# 01/ 26/ 04 RD modi f i ed f or  demonst r at i on of  f unct i ons
# 01/ 19/ 04 RD i ni t i al  ver s i on

# f unct i on def i ni t i on
def  i nt er est ( pr i nci pal ,  r at e) :

r et ur n pr i nci pal  *  ( r at e/ 100. 0)

# i nput
amount  = f l oat ( r aw_i nput ( " Ent er t he pr i nci pal :  " ) )
apr = f l oat ( r aw_i nput ( " Ent er t he i nt er est  r at e:  " ) )

# comput e and out put
f or  year  i n r ange( 1, 11) :

amount  += i nt er est ( amount ,  apr )
pr i nt  " End of  year  %2d:  amount  on deposi t  = %8. 2f “  \

% ( year , amount )
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Module mat h Functions

• Math module
– part of Python standard library
– standard mathematical functions

• Functions provided by mat h
– acos( )

– asi n( )
– at an( )

– cei l ( )

– cos( )

– exp( )

• Importing functions from the mat h module
– Example

• i mpor t  mat h

• pr i nt  mat h. sqr t ( 9. 0)

– f abs( )

– f l oor ( )
– f mod( )

– hypot ( )

– l og( )

– l og10( )

– pow( )

– si n( )
– sqr t ( )

– t an( )

– . . .
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Example: Function Table

# f unct i on. py:  comput e a f unct i on t abl e

# i mpor t  modul es
i mpor t  mat h

# f unct i on def i ni t i on
def  f ( x) :

r et ur n mat h. cos( x)

# i nput
l o = f l oat ( r aw_i nput ( " Pl ease ent er  l ower  bound:  " ) )
hi  = f l oat ( r aw_i nput ( " Pl ease ent er  upper  bound:  " ) )

# comput e and out put
st ep = ( hi  - l o)  /  10
x = l o
whi l e x  <= hi :

y = f ( x)
pr i nt  " f ( %12. 6f )  = %12. 6f "  % ( x, y)
x += st ep


