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Guttag, John V. Introduction to Computation and Programming Using Python, Revised

Python Language
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Guttag, John V. Introduction to Computation and Programming Using Python, Revised

Python Language | 2]

® Python Lfﬁ%mm‘l%mmﬁﬂ%‘[ﬂmﬂsuszﬁ’uga (like C,

C++, Perl, and Java)

® There are also Low-level languages referred to as

machine languages or assembly languages

¢ Computer can only execute program in low-level

language
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A First Book of ANSI C, 4th Edition

Low-level Language

° Low-level Language (ﬂﬂuﬂizﬁuﬁﬂ): use instructions

that are directly tied to one type of computer

1 U
Q/

o o Yo A R 1 @ A P
AMEITEALE IFAFINAnadnusRaTaILAT DY
ADNNILGDS

N1¥1LAIDY (Machine Language)

NBILDALTHNUA (Assembly Language)



204217: Computer Programming Languages (Python)
A First Book of ANSI C, 4th Edition
Machine Language
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Assembly Language
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Assembly Language (2)

An assembly Machine
language ———s- language
program program

Figure 1.9 Assembly programs must be translated
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Think Python: How to Think Like a Computer Scientist

Interpreter vs Compiler

® Two kinds of programs process high-level languages

into low-level languages:
Interpreters
1 Y = 1
° 27% Program ka1 execute NasdIw
Compilers

1 & [ ~f .
° 81% Program nyvinauaziidatilis Machine Language
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Think Python: How to Think Like a Computer Scientist

Python Language

Python
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* Python 3matiluilszian Interpreted Language
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https://en.wikipedia.org/wiki/CPython

Python Interpreter

® Python Interpreter ‘ﬁiiﬂ% Class iﬁa CPython
(https://www.python.org/) %ﬁtfﬁ% Implementation
N161331%81909 bAg Guido van Rossum # lWi1ia
A1 Python Ll,aa:l,ffl% Implementation ﬁﬁ@%&d’mﬁqm

* %N 1NHEIN Python Interpreter B ¢ 1% ‘-'-

WPCLrg,
/

Ly i

Jython, written in Java for the JVM
PyPy, written in RPython
IronPython, written in C#

*lag Interpretersl% CPython e d09 Mode Ad
Command-line Mode LLaZ Script Mode


https://www.python.org/
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Think Python: How to Think Like a Computer Scientist

Interactive Mode

Python 3.4.3 (default, May 5 2015, 17:04:32)

[GCC 4.9.2] on cygwin

Type "help", "copyright", "credits" or "license" for more
information.

>>> print(1 + 1)

2

* JaAuaIn1¥17LW Interpreter
° REPL (Read-Eval-Print-Loop)

° %aNA1NNJ install Python a9 lhtATaILAILIIEINITA
a@9 % Online Version 289 Python Interactive
Interpreter 15171 http://repl.it/languages/Python

12


http://repl.it/languages/Python
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Think Python: How to Think Like a Computer Scientist
S cript Mode

$ python test.py
2

* Script Mode Aan13t8gw Code NInBNARI 1wl a

(WINENA .py) wazli Interpreter 1"1N13 execute Code
T Tolasbn
{ A

°* 13 3unllana Python Code Wb Script
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Installing Python

® Version 3.4

® Current Release:

http://www.python.org/downloads/release/python-343/

® Integrated Development Environment (IDE)
° Python & built-in IDE %@ IDLE
* 930810150 1Y Text Editor 2 9

* 131501 Installation Package (Python + Cygwin +
Editor etc.) 131N Website 2893189%7

14


http://www.python.org/downloads/release/python-343/
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http://programmers.stackexchange.com/questions/206755/ide-vs-text-editor

TeXt E ditor VS I D E Twnszuawizibisn 1 IDLE doiflw IDE

ANNU package Python 3161331%

Integrated Development Environment Text Editor
® Strengths ¢ Strengths
° Integrated testing ° Fast

¢ Compilation
P ¢ Easy to extend (macros, plugins)
¢ Breakpoints/stepping through code
] . . ® Text edit functions (Ex: sublime
® Integration with other services

(database views), automated class text 2 unending keyboard

diagrams shortcuts)
® Weaknesses ® Weaknesses
. .
Large memory footprint ¢ Need to use another service to

* Cost compile

® low support for code completion

(intellisense features)

15
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Think Python: How to Think Like a Computer Scientist

Basic Program Instructions

A few basic instructions appear in just about every

language:

® Input

® Output

® Math

¢ Conditional Execution

® Repetition
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http://www.kosbie.net/cmu/spring-13/15-112

Python Basics

¢ Hello World

>>> print("Hello World")
Hello World

° 38 Script Mode

¢ ﬁ%ﬁx‘ilﬂ&ﬂ% bash shell 8 myscript.py Wa7 run

$ echo 'print("Hello World")' > myscript.py
$ python myscript.py
Hello World

17



204217: Computer Programming Languages (Python)

http://www.kosbie.net/cmu/spring-13/15-112

Python Comments

®* Comments

>>> print("Hello World") # this 1s a comment

Hello World
>>> # Another comment

>>>

23 ''" this is also

24 A comment (script mode only)'''

25

26 """ double quotes and single quotes
27 are the same"""

18
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http://www.kosbie.net/cmu/spring-13/15-112

[Line Delimiter

10 & 1
* Tswn111 python laigtiluaasiitaIasnanguanin1say
us3na (1w c 1%;)
-y g W 1 [~
* Python tn158%U5IN A bial (NEWLINE) tiwnisusn
ATFIUAATLTING
o & £ = . U W o
°* ¥ININTADILTLW expression ZINUIING Vi1 lAlag
{ <
N131TLAID9KANY backslash \ 30 948U ()

>>> 1 + 3 + 4\
+ 5

13

722 (1 *3 44 < Implicit line joining
+ 5)

13 19

Explicit line joining
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http://www.kosbie.net/cmu/spring-13/15-112

Syntax, Runtime and Logical Errors

¢ Syntax Errors (Compile - Time Errors)

>>> print("Uh oh!) # ERROR! Untrue!!!
SyntaxError: EOL while scanning string Literal

® Runtime Errors ("Crash")

>>> print(1 / 0) # ERROR! Division by zero!
ZeroDivisionError: integer division or modulo by zero

® Logical Errors(Compiles and Runs, but is Wrong!)

>>> print("2 + 2 = 5") # ERROR! Untruel!!!
2 +2 =25

20
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http://www.kosbie.net/cmu/spring-13/15-112

Basic Console Output

01
02
03
04
05
06
07
08
09
10

# Basic print() Function
print("1: Carpe")
print(“"diem")

# Print on the Same Line
print("2: Carpe", end="")
print(“"diem")

# Print Multiple Items
print("3: Carpe", "diem")

1: Carpe

diem

2: Carpediem
3: Carpe diem

21
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http://www.kosbie.net/cmu/spring-13/15-112

Basic Console Output 2]

° ﬂ'ﬁ%'\ﬁ"mmaﬁ'wagmmﬂwaamadmﬁﬂad

(Hypotenuse)
¢ =a‘+ b?
= 2
=3 m) @R
1
= (a®+b?)2
b=4
03 # Compute the hypotenuse of a right triangle
04 a = 3
5 b = 4
06 ¢ = ((a ** 2) + (b ** 2)) ** 9.5
07 print("side a =", a)
08 print("side b =", b)
09 print("hypotenuse c = {0:.2f}".format(c))

22
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http://www.kosbie.net/cmu/spring-13/15-112

Basic Console Input

# String with input()

>>> name = input("Enter your name: ")
Enter your name: Jon Snhow

>>> print("Your name is:", name)

Your name is: Jon Snow

# Number with input() (error!)

>>> X = input("Enter a number: ")

Enter a number: 6

>>> print("One half of", x, "=", x / 2)
TypeError: unsupported operand type(s) for /:

'str' and 'int
# Number with input() and int()

>>> x = int(input("Enter a number: "))

Enter a number: 6

>>> print("One half of", x, "=", x / 2) Wenawn input() ag
One half of 6 = 3.0 IMNAZUIINAIUNL

newline character ' \n'

23
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http://www.kosbie.net/cmu/spring-13/15-112

[Importing Modules

# Fails
>>> print(math.sqgrt(5))
NameError: name 'math' is not defined

# WorkR

>>> import math

>>> print(math.sqgrt(5))
2.23606797749979

>>> help(math.sqrt) # Also try dir(math) and help(math)
Help on built-in function sqrt in module math:

sqrt(...) - .
sqrt(x) N30 built-in Module 1%
dir(__builtins_ )
Return the square root of x. =
help(print)

24
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https://docs.python.org/3.4/library/math.html

Math Functions

math.ceil(x) math.acos(x)
math.fabs(x) math.asin(x)
math.factorial(x) math.atan(x)
math.floor(x) math.cos(x)
math.trunc(x) math.sin(x)
math.exp(x) math.tan(x)
math.log(x[, base]) math.degrees(x)
math.log2(x) math.radians(x)
math.loglo(x) math.pi
math.pow(x, y) math.e
math.sqrt(x)

25
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Getting Started with Variables

# Define a variable and use it

>>> x = 3
>>> print(x)
3

# Same, but with a nicer UI

>>> X = 3
>>> print("x =", Xx)
X =3

# Use a variable without defining it

>>> print("yikes =", yikes)
NameError: name 'yikes' is not defined

26
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http://www.kosbie.net/cmu/spring-13/15-112

Getting Started with Variables [2]

# Assigning and re-assigning
>>> X =3

>>> print("x =", Xx)

X =3

>>> X = 4

>>> print("x =", Xx)

X =4

# Using two variables
>>> x = 3

>>> y =4

>>> print("x =", Xx)

X =3

>>> print("y =", y)

y =4

>>> print("x +y =", X +Yy)
X +y =7

27
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http://www.kosbie.net/cmu/spring-13/15-112

GETTING STARTED WITH FUNCTIONS

28
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Function Basics

http://www.kosbie.net/cmu/spring-13/15-112

# functions with no parameters
>>> def do_something():
print("Hello")

>>> do_something()
Hello
>>> do_something()
Hello

# functions with one parameter
>>> def print _square(x):

print(x, "** 2 =", (x * x))

>>> print_square(2)

2 ¥ 2 =4
>>> print_square(3)
3 ¥* 2 =9

29
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Think Python: How to Think Like a Computer Scientist

Function Call

* L1FIFEINIIALSYNIBNINTWaN bk script Lalaaase

01 #!/usr/bin/env python3

02

03 def hypotenuse(a, b):

04 h = ((a ** 2) + (b ** 2)) ** 9.5
05 return h

06

07 s1 = int(input("input a: "))

08 s2 = int(input(“input b: "))

09 h = hypotenuse(sl, s2)

10

11 print("hypotenuse = {0:.2f}".format(h))

' & @ [] U 1 . “ '
* wanlain193en W NN &390 13a run Script Naz1aidl
MIANRWATLA

* Twn111 Python n1513an l3W9nNZWnIa Function Call 9@ a9

\NAYHIRAIINN Function Definition 1&3a 30
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Think Python: How to Think Like a Computer Scientist

- Python Talasnnlilysde main ()
Fun Ctl O n C all [2 ] o uafinida function nanlwauaw 9

o mslatemain() vilidlensnd

fo o ad &
ﬂadﬁﬂﬂﬁ%ﬂ%ﬂﬂlﬂ%

a : o Q 6 @
* lagdnauad Tuldsunsanits 9 azaasyinawnunans g wanzw
o o < o a\ > Wd' 1 ¥ 6 1
nsadsaBwnsuan INamnegazasing anvazlal
#2AINABNITOTHUAZIA [

° 1FIFINITARIANFIANRWNITRANIIN P WA T main ()

¥
AU 02 def main():

o 11 XA ¥ |03 sl = int(input("input a: "))
u,mwzm% 04 s2 = int(input("input b: "))
main() 05 h = hypotenuse(sl, s2)

‘ﬁifh%iﬂl']\‘i 82 print("hypotenuse = {0:.2f}".format(h))
ANV 08 def hypotenuse(a, b):
9 09 h = ((a ** 2) + (b ** 2)) ** 9.5
Tilsunsa [0 return h

11

12 main() # SunlaWenzule global scope

31
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http://www.kosbie.net/cmu/spring-13/15-112

Function Examples

01 # functions with multiple parameters

02 def printSum(x, y):

03 print(x, "+", y, "=", X +vy)

04

05

06 printSum(2, 3)

07 printSum(3, 4)

08

09

10 # int functions (Functions that return a value)

11 def square(x):

12 return x * X 2 +3 =25
13 3+ 4 =7
14 9
15 print(square(3)) 16
16 print(square(4)) 25

17 x = square(3) + square(4)
18 print(x)

32




204217: Computer Programming Languages (Python)

http://www.kosbie.net/cmu/spring-13/15-112

Function Examples [2]

01

# Functions calling other functions

02 def square(x):

03 return x * X

04

05

06 def printSquare(x):

07 print(x, "**2 =", square(x))

08

09 printSquare(3) m_—
10 printSquare(4) 4

33
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http://www.kosbie.net/cmu/spring-13/15-112

Function Examples [3]

01
02
03
04
05
06
07
08
09
10
11

# Some other return types

def cubeRoot(d):

return d ** (1.0 / 3.0)

def isPositive(x):
return (x > 0)

print(cubeRoot(8))
print(isPositive(8))
print(isPositive(-8))

2.0
True
False

34
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http://www.kosbie.net/cmu/spring-13/15-112

Function Examples [4]

01
02
03
04
05
06
07

# Local variables

def min_squared(x,y):
smaller = min(x,y)
return smaller * smaller

print(min_squared(3,4))
print(min_squared(4,3))

2.0
True
False

10
11
12
13
14
15
16
17
18
19

def is _even positive(x):
is even = ((x % 2) == 0)
is_positive = (x > 0)
return (is_even and is_positive)

# Another example:

print(is_even positive(-2))
print(is_even positive(-1))
print(is_even positive(9))
print(is_even positive(1))
print(is_even positive(2))

False
False
False
False
True

35
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Function Examples [5]

01
02
03
04
05
06
07
08
09
10
11

# Parameter and Local variable scope
def add one(x):

X =x+1
print("in add one, x =", X)
return x

X =5

print("first, x =", x)

first, x = 5

in add one, x = 6
calling add one(x)
returned: 6

and now x = 5

result = add _one(x)

print("calling add one(x) returned:", result)

print("and now x =", X)

14
15
16
17
18
19

def print n():
print(n)

# Another example / Globals

# n not Llocal -- so it is global (bad ideal!!!)

n =5

print_n()

36
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Function Examples |6]

01
02
03
04
05
06
07
08
09
10
11
12
13
14

# Test functions

def min_squared(x, y):
smaller = min(x, y)
return smaller * smaller

def test min_squared():
print("Testing min_squared
assert(min_squared(2, 3) =
assert(min_squared(3, 2) =
print("Passed all tests!")

test _min_squared()

min_sq.py

M
= 4)
= 4)

$ python min_sq.py

Testing min_squared...
Passed all tests!

37
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Writing Modules

Think Python: How to Think Like a Computer Scientist

* Wanawnisdawnln Script nibe 9 ansasin ldaln
. A v Yo o . W)
Script 8% 9 1A LAY ITANES import ThaNBMWE
= Q/ .
LAYINUNIT "import math" Module

* Script N3 BawNInzHa9 9 13 ilaSanlzwandn
© [~ I V)
Script Naatilis module LZbN

import min_sq # ldéds import ewdodelwd

I # lawlidasla . py

1 o 1 P
%a Module @adassnuza W8

o A ¢ ®
(AINNNLAN LLaZ underscore)
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Think Python: How to Think Like a Computer Scientist

Writing Modules 2]

& A ¢ J o o A s
* nannnInlng min_sq.py WINAZTAAIFIDN ) WBNLKHDIN
Function Definition 14 Global Scope
1 6 o i o .
2w N33 8N lEFNINFWLNan151N testing
. 6 o .
test min_square() wIan1sL3anlaWenNTw main() %o
o o @ & ~ Y Y A A .
AN mm%%ﬂ%zgﬂL'ismslm'mvlﬂﬂ'amadaam'ﬁ import
* 1o Output 71 User laiaans (User Litaaaadnisisanlawanag)

* wEansatasnumagnisenleiwainand laanseadsianly

ligaardsngnan gnisanlzlunsdii Script gn run laaass
winiw (laign run Tunsdh import) AsuanIn1nag

26 if _name_ == " main_ ':

27 main()

39
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