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Reading: Chapters 1&2 from Zelle text



Data processing

Quantities of interest are digitized into data
Data is organized in data structures

Algorithms make use of data structures to specify data
processing step by step

— Described in pseudocode
Algorithms converted to computer programs

— Pseudocode translated into program by programmer

— Program written in high-level programming language
Program translated into machine code

— Automatically, by special SW called compiler

Machine code executed on computer

— With the help of special SW called operating system
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Programming

* Algorithms converted to computer programs

— Pseudocode translated into program by
programmer

— Program written in high-level programming
language

— We will be using Python
— High-level programming languages are similar

— Understanding of data, data structures, and
algorithms (in pseudocode) ensures low learning
curve for any high level programming language



Programming in Python

 We will be programming in Python using IDLE
— Integrated development environment

— Essentially a Graphical User Interface (GUI) that
makes Python easier to use

— Allows writing, saving, executing, debugging
Python programs



Example 1

* Converting Celsius to Fahrenheit



1. Run IDLE
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1. Run IDLE

e Python Shell window comes up
— A prompt, i.e. “>>>", awaits for user commands

File Edit Shell Debug Options Windows Help
{default, Sep 4 2011, 09:51:08) [MSC ¥.1500 32 bit (Intel)] on win32

Python 3.2.2
Type "copyright™,
el

Toeredits™ or "license ()" for more information.
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1. Run IDLE

e Python Shell window comes up
— A prompt, i.e. “>>>", awaits for user commands
— For example one can use Python as a calculator

— We do not write our Python program in the shell
window

File Edit Shell Debug Options Windows Help

Python 3.2.2 (default, Sep 4 2011, 08:51:08) [M5C +.1500 32 bit (Intel)] on win32
Type "copyright™, "credits"™ or "license ()" for more information.
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2. Make new source file

e Python Shell window comes up
— We do not write program in shell window

— Instead we open a source file in a new window
(source file is text file where we write program)

¢ Python Shell

Edit Shell Debug Options Windows Help
B0 4 2011, 09:51:08) [M5C wv.1500 32 bit (Intel)] on win32
E=" or "license ()" for more information.

Open... Ctrl+O
Recent Files
Open Module...  Alt+M

Class Browser Alt+C
Path Browser

e Save Ctrl+5
Save As... Ctrl+Shift+5
Save Copy As... Alt+Shift+5

Print Window  Ctrl+P

Cloze Alt+F4
Exit Ctrl+Q




e Two windows: shell and source file

2. Make new source file

Python Shel

File Edit Shell Debug Options Windows Help

Python 3.2.2 (default, Sep 4 2011, 09:51:08) [M5C +.1500 32 bit (Intel)] on win32
Type "copyvright™, "credits"™ or "license ()™ for more information.

e 242

4
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File Edit Format Run Options Windows Help
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3. Save source file

* Choose suggestive name: C2F.py

— Celsius to Faherenheit

— extension py from Python (same for all Python

source files)

74 Save As £
Save in | L Iniro - «e®mcEr
o Mame Date medified Type
i H _
Recert Places Mo items match your search.
Desltop
8
Libraries
Computer
7Y
Metworle
1 b
File name: ﬂ Save |
Save as type: |F‘)1hnn files {*py.” pyw) j Cancel




4. Write Python program

* |IDLE helps (special editor that knows Python)
— Syntactic highlighting
e Red for comments
* Green for text strings, etc

— Syntax of what is currently typed

File Edit Format Run Options Windows Help

#thiszs function converts Celsius to Fahrenheit

CelziusZFahrenheit () :
celziusTenp = eval (input ("Input Cel=siu=s temperature: "))
fahrenheitTemp = celsiusTemp * 3/5 + 32

]

print ("Fahrenheit eguivalent is= ,I

' ', end='\n', file=5y5.5tdnut”

Ln: & Caol: 38



4. Write Python program

e Save program (early and often)

File Edit Format Run Options Windows Help

#thiszs function converts Celsius to Fahrenheit

CelziusZFahrenheit () :
celziusTenp = eval (input ("Input
fahrenheitTemp = celsiusTemp * 3/5 + 32

hrenheit equivalent i=s", fahrenheitTemp)

print ("Fa it egquivale




5. Run program

File Edit Shell Debug Options Windows Help

x>
x>
g
x>
x>
x>
x>
g
x>
FEE

Ln: 56|Col: 4

File Edit Fu:urmat Options  Windows  Help
#thi= function Fahrenheit

Python Shell

cel=iusTen Check Module Alt+X
fahrenheit

print ("Fahrenclls cQulv




6. Remove syntax errors

e Let’s say we misspelled celsiusTemp

File Edit Format Run Options Windows Help

#thiszs function converts Celsius to Fahrenheit

CelziusZFahrenheit () :

celziusTenp = eval (input ("Input

fahrenheitTemp = celsusTemp * 975 + 32

print ("Fahrenheil & valent i=", fahrenheitTempﬂ

Lm: &|Col: 53
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5. Run program

* Now the Python shell knows about our
Celsius2Fahrenheit algorithm

 We can go in the shell window and run it

File Edit Shell Debug Options W

i

i

i

i

i

i

i

»»» CelsiusZFahrenheit ()
Input Celsiun=s temperature: 2
Fahrenheit equiwvalent is 68.0
i




6. Remove syntax errors

e Let’s say we misspelled celsiusTemp

File Edit Format Run Options Windows Help

#thiszs function converts Celsius to Fahrenheit

CelziusZFahrenheit () :

celziusTenp = eval (input ("Input

fahrenheitTemp = celsusTemp * 975 + 32

print ("Fahrenheil & valent i=", fahrenheitTempﬂ

Lm: &|Col: 53
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6. Remove syntax errors

e Let’s say we misspelled celsiusTemp

* When execution gets to the line with the typo,
we get an error message and execution stops

— It tells us that in line 5 celsusTemp is not defined

File Edit Shell Debug Options W

i
i
»»» CelsiusZFahrenheit ()

Input Celsiun=s temperature: 2




6. Remove syntax errors

* Notice that even though celsusTemp is very
similar to celsiusTemp, Python interpreter

— Does not try to guess that the programmer
actually meant celsiusTemp

— Does not fix the typo automatically

— Does not even suggest that that’s what the
programmer meant



Interpreter vs compiler

* Python is interpreted as opposed to compiled
* |nterpreter

— Examines and executes one line at the time
— Errors are found only once a line is executed

 Compiler

— Examines entire program at once and translates
into machine code

— Finds syntax errors early



A closer look at the Python program

File Edit Format BRun  Options Windows Help
#thiz function converts Celsius to Fahrenheit
fcomments follow pound =sign, they are highlighted in red

f name of the algorithm, i.e. a function in Python and most programming languages
CelsiusZFahrenheit () :

# prints out "Input Celsius temperature: "
¥ then reads kevboard input

# then evaluatesz keyboard input to a number
:F

c

then assigns that number
elzius=Tenp =

fahrenheitTemp = celsiusTemp * 3/5 + 32

fprints out the text "Fahrenheit equivalent is" followed by
# the wvalue of the wvariable fahrenheitTemp
print ("Fahrenheit equivalent i=", fahrenheitTemnp)

Ln: 21 |Col: 0
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iIClicker question

e Which statement is true

A. IDLE is a SW environment that facilitates
programming in Python

B. IDLE includes an editor that knows Python and
provides syntactic highlighting

C. IDLE finds all programming errors
D. A, B,and C
E. AandB



Example 2: minimum in a 1-D array

File Edit Format Run Options Windows Help

Min (&) :
minel = A[0]
a L:
minel > a:
minel = a
minel




Example 2: minimum in a 1-D array

Py thon32/C5:

File Edit Format Run Options Windows Help

#the funection (algorithm) is called Hiﬂ

#it has an input parameter called A

Min (&) :

minel = A[Q0] # initialize wariable minel to firat element in &

a A: § for all elements a in array A

minel > a: Fif current element a i=z =smaller than minel
minel = a Fupdate minel
minel # once entire array A has been examined, return minel

Ln: 2|Col: 39
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Example 2: minimum in a 1-D array

* For loop iterates directly over elements and
not over indices

File Edit Format Run Options Windows Help

#the function (algorithm) iz called Hiﬂ

#it ha=s an input parameter called A

Min (&) :

minel = A[0] # initialize wariable minel to firat element in &

a A: § for all elements a in array A

minel > a: Fif current element a iz smaller than minel
minel = a Fupdate minel
minel §# once entire array A has been examined, return minel

Ln: 2|Caol: 39
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Example 2: minimum in a 1-D array

* For loop goes over all elements of A, no need
to know how many there are

— Notice that we do not pass in n as a parameter

File Edit Format Run Options Windows Help

#the function (algorithm) iz called Hiﬂ

#it ha=s an input parameter called A

Min (&) :

minel = A[0] # initialize wariable minel to firat element in &

a A: § for all elements a in array A

minel > a: Fif current element a iz smaller than minel
minel = a Fupdate minel
minel §# once entire array A has been examined, return minel

Ln: 2|Caol: 39



Example 2: minimum in a 1-D array

Indentation is essential

— if is part of for loop body, return isn’t

File Edit Format Run Options Windows Help

#the function (algorithm) iz called Hiﬂ

#it ha=s an input parameter called A

Min (&) :

minel = A[0] # initialize wariable minel to firat element in &

a A: § for all elements a in array A

minel > a: Fif current element a iz smaller than minel
minel = a Fupdate minel
minel §# once entire array A has been examined, return minel

Ln: 2|Caol: 39
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Example 2: minimum in a 1-D array

* Some syntax errors are discovered as module
is “run”, but before it is executed

(“u.,n

— Here missing “:” after “for a in A”

File Edit Format Run  Options  Windows =

#the function {(algorithm) i=s called Min
#it has an input parameter called A
Min (&) :
minel = A[0] & initialize wariable minel to first element in A
B § for all elements a
minel » a: #if current element a i=s =
minel = a Fupdate mine
minel § once entire array A has been examined, return minel




Example 2: minimum in a 1-D array

 Then we can call Min from shell interpreter
with various parameters A

File Edit Shell Debug Options W

FEF REESTART
P

»»> Min([-10, -100, 20, 100])

=100

»>> Min([30, 3, 39%])

3

»»> Min([1, 2, 3, 4, 5])

1

»»> Min([20, -20, 30, -10, 100])

>0

>55 |

Ln: 150 |Caol: 4



