Class 2, 3 (sec 2)- elementary programming

Friday, January 26,2024 9:05 AM

Please put away your phones into your bags - if you need to use it,
please step outside, then come back.

When you have a question, feel free to interrupt me

When you have an answer, please raise your hand

Read syllabus on paper - it is also online -Brightspace + schedule

HW1 is due Feb 5 (always end of the day), submit through Brightspace - link will be
added

Submit Practice Problem solution to Brightspace, due next Mon, end of the day
Tue -MLK celebration - see email with suggested sessions

New: class forum on brightspace

Do you have any questions?
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Handout 1
I duction to Python pr ing |
Basic data types and arithmetical operations.
Input/output operations.

Python — a general-purpose programming language

Created in 1990 by Guido van Rossum, in Netherlands
Interpreted language, originally created as a middle-ground between scripting languages and C
The core of the standard interpreter is implemented in C
Quickly gained popularity, volunteers built multiple packages extending language capabilities
Developed and maintained by volunteers, distributed for free by Python Software Foundation
Python 2 and Python 3 are two different versions not compatible with each other.

*  We will use Python 3, although it is possible to have both versions installed on your
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computer.
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Important features of Python
o Interpreted
e Easily extendable
e Very versatile
o —%Easy touse™>
o Uses whilespace to structure code
e« Every data value is an object
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FIRST EXAMPLE

SEATEITTE Ana mava AT thare w111 ba
uunTecpls + 1, 7
Componcnt: of the program

Comments: & o oo

Punctuation and other grammar

= Python iz sensitive to white space — indentation iz used to indicate neating of hlocks
Iwhere elher languages vse |} or other Blog begin-end slalements)
Stlernents in the same Block must be indented in the sane way.

= 07" iz needed to indicate the end of a statemnent only if there are multiple statements
O T—
a=2; b=t

® 2 a lne continuation symbel

Vardable - is a nained Tocation te store data
« Python is dvnsnucally fyped, meaning a variablz type 1s nof declared, it 15
dymarniszally inferred Sased oo the value it points 1, and @ variakle G e
azzigned any type of vahies at any point.
= Avoid changing the tvpe of value stored m 2 variable to avowd errors’
Indicatz the data type in name for ensy understanding
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' DATA TYPES AND YALUES
: Puthon hag a range of built-in fvpes.

Numeriv buill-in (ypes: int, flost
have oo range limit, e can represent an abinay large o small mimber.

Text buill-in Lype: st

' 'oemo af buwilt-i

Types

# numeric ypes: Lat, float, conplex
print (3, ‘har type', tyae(3l)
print (-5.5 , ‘Ras type’, tysel-4,5)0

# have no renge limdt
& = 32020020B30020000 500000200200+
print (a, ‘hes tppe’, typela))
primt (173, ‘has twpe' . tyme{lfa))

2 o

prinz [ in g
¢ str tyge
be

=1y

pel :
print (typei“alss & string™)}

KEVBOARD INFIIT

input{ ‘promgt ) — input funclien, displiys prompl specified ss o prmmeter ad reums the
siring of ehancers entered by the wser.

T comvert user inpul from str ko another type, vse
Lype conversion Tinclions (i, Do) or eval{} finction

ASSIGNMENT OPERATOR =

Tlaed to set, i asshgn a variable is o store a given value in the location deiotad by the
variable name . Mot the same as equaliy in algebea, Tt means -
“Store the vale af the sxpression an the right side ra the virimble aw the laft side "

Can have any expression on the right hand side of

# =1 # Assign 1 ta ¥
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Simultaneons assignment: varl | vard,
means: vurl

varn = expl, expl, ... expn
Apl; vird = expl; ovarnTexpn

ay =1, 3 # Azsign 1 tox, 3 toy
Ny =y # Swap valuas stored in x and ¥

ARITHMETIC OFERATORS:
toome T S0 A R D), *E

011 integer division: results from dividing one inT by another. Renns whole number

queolient, ignoring remainder {(nincies),

2100 d=02
{21 %: modulus, or remainder.,
P

? 4% 2=7

(31" - exponenhahon.
4

w0

e what is the value of = in the following?

Tra

X=Ty=3
z o= {x/fy)ty + xRy

Ovder of precedence (elements in the same row have the same precedence):
8}
+iunaryl - ionary)

[asnigrmsnt)

ROUNDING NUMBERS AND OTHER MATH FUNCTIONS

rouné {runbarTaRzund}
roun (runberTaRound, decinelDigits ) round {numberTokound, [decimalDigits])
- Mete, [ cencte an aptional parameter to & funetlon.

wal 7.c48633

intival) returns 7
roundivel) returns B
roundivel,1l) returns 7.E
roundival,2) returns 7,54

Functions min{), max{), sum{) can be wsed on numbers and sequences.
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FORMA

NG NUMBERS AND STHIN L a v =
format{item, format-specifier) retns astng with 1tem fonnatted according to
format-specifier
it s s nusmher or a string, Tt specifier is o string using special Trmadling insirugtions:

# float sstring  d decimal it x hexadecin b bary int 2 e
% porcentage = leftustified = nght-ustitied M cgadkadT A

tltaTaE |5 AR

fonuat speeifier

N tamat 11058

peint

el (57,4, 'ICLEDN

point{Zomet (37, '10.

fueld midr

comversion cnde

i [ ———

si = 'hello, world” 2 38 charactars L —t

U center, left, right justify PR ; :
print {sl.rjust(3e)) N %

print {sl.centeri3a)) hella, world

print {s1.1justi{3a}} hello, werld 1

-#-contral number of digits AND
# center, right, left justify
print {format { 1235567, '"36f 123.566708
print {format { 1235867,
print {format [ 123.5867, “<3E.af" 1) 124

123,57

A COUPLE OF WORDS ABOUT PRINT() -

Function printi}, by default
- uses a space to separate the components, listed as its arguments,
- places an end of ne character to the end of the printed lne, so the next print
uppenrs on the new line,

To change these two behaviers, wou can usc optionsl parametors cnd and scp
end - defines the ending character
sep - defines the separator betwesn the components.

print (‘ome', ‘twe', "three'); print {'four'); 3>
one twe three
four
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print (‘one', 'twe', ‘thres', sep = ", end = " 7}
print {'four’}
>

onetwothres four

STYLE GUIDELINES

Teeadability and vnderstandability of eode are a5 important a3 s correctiess. The fllowing
style gmedelines specify how to achieve readabulity:

Commending

- Tnelude infroductory conuments listing the name of the author and & description of the
purpose of the program.

Lotroduee sach major stage of an algorilbm in o summary oo, so that the reader would not
arves iy resand The dletails code in onler b grasp e genend e,

- Comment any code thar may be difficult to follew and would benefit from explanatocy text.
- Beconcise,

Naming and naming conventions

- Usewvarnable names that reflect the purpose of the vanable, and add comments it more
information would he helplul (Gor example, iCa vierable has 2 valid data mnge, tal should
e noted in a comment). Likewizz, other names wou choase later on for vour functions and
modules should reflect its purpose. Note tha the Refacloring = Rename feature of Lelips:
will rename all pecurences of a specified variable,

Srart variable and fAnction names with kower case letters, e.g. sacond, dagrassCeleivs,
nunfecalelnllass

Use all copifals for named constants, ¢.g. INTEREST_RATE, PI, MIN_HAGE, ofc.

Stroctu your code [these requirements will become clear in time)
= Subdivade voor progrim mie modules of menugentle sz (finetions, classes, methods)
anil wse while space as appropriate  separte logically sepre peces of e and
funetionaliry.
- Smmple code 15 eazier to watte, debug snd understand, therefore 1f 15 Less prone fo error.
Avoidd glubul virsibles sod do oot chimge the tepe of vidue stored in o varsable, This will
reduce the potential for hard-te-find errors in your code.

DEVELOP THE PROGRAM BY

- ideatifying the INPUT, OUTPUT and PROGRAM DATA.
outlining the algenithm ond creating test cases,
itplermenting the algorithm,

testing and debugging wour code.
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TRACTICE PROELEMS:
1. User will enser number of hours worked by an employee. Assummg the hourly pay rate
ol S1s s e 5% e dhisl st beowithheld from the gross amounl, compute and

Ldispla}' the gross and net amount due to an employee.

2 User will encer the number of peaple in o class, Your program sheuld caleulate and
display how many fall d-person tearms can be formed and Tow many people will
posstbly form & smaller team.

0 Aoniversity ensolled 1027 smdents in 2021 and 1109 students in 2022 Calenlate the
percentage of the mcrease i stdent population from 2021 fo 2022,
P
N
4. Ciiven the start and end of & clags in hours and minaes, compure whern ,i' IOy‘uElm(e
tbrzak shonld start and end, if 1t i3 supposed to be exactly in the middle of the class.
Sing: convert all lime o minales ke straplily the calealation

Shefrs

T




W ARSY — VT N
- s
0 )60 = A

Tob= 4w —BREY

(o %60:/77

AWk glce Y a
s <unmt speeficeAio
ond M ot b g5 7 &
cingle vt fre 220

% WO%M: Y ke
et - M//&S

Aoz ok 595 7 e




