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Computer Program

Terminal and Shell Commands
Built-in functions: print(), input()
Strings and String formatting
Variables

Data Types and Objects

Expression and Operator

Comments
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Z m1. Computer Program - Basics ® HDEDU

i ?
Whatis a program: NI E CEEHIEE 7

ChatGPT
A program is a set of instructions written in a programming language that
a computer can interpret and execute.

It defines a sequence of operations to perform a specific task, solve a

. ?
problem, or achieve a desired outcome. < What does a program do

Programs can range from simple scripts to complex software
applications, and they are the fundamental building blocks of computer
software.



Z 1. Computer Program — Recipe Example ® HDEDU

Data

Hummus Recipe

3 cloves garlic

16 oz canned garbanzo beans

3 tbsp lemon juice

. 3 tbsp tahini

Calculation iteisal

1) Peel and chop garlic.

2) Open garbanzo can and drain
the fluid.

3) In a blender, blend garlic.

4) Add all other ingredients and
blend.

(c) 2018 Chand T. John



Z 1. Computer Program — Curry Rice ® HDEDU

Let’'s make curry rice!

Abstraction
Raw Rice Water Vegetables Oil

Rice Curry Sauce

Curry Rice

We can cook from the base ingredients, but also, we can just purchase cooked rice
and curry sauce or even just the curry rice



Z 1. Computer Program — Basic CPU Instructions ®HDEDU

The detail of this part is taught in ELEC1601.

CPU Instruction sets: CPUIS$EE, I5CPUREIRMRHBHITHIIESHES. &
B, (NE8IEEEFVRIENRFINEES, WM, PSRN

F1+=~J o

How can we achieve complex operations? =» Abstraction!

Example:
Let’'s swap the data between position a and b!



Z 1. Programming Language ® HDEDU

Me: Can you calculate the volume of a cylinder for me?
PC: 0b1010100101010010101010011010 < Machine Code V = nr?h

(1R BEFAMachine CodefIEEfN3CR, (EEEITFHZR. . .

AEES > IS € What does a program

FeflJMMachine Codethik, HM T—HRFIESE (FBINEEIERERYOperation) INNNmSREIRE AfFFE
BRIFSEARFER THFIAZMR

BIRATE—ERBERMNMAL, MBS Z (Syntax) IUR— 1 eeEBXME EHBEEE)
1ZFkMachine CodeRJF&R (Compiler/Interpreter),

ERAIRARRBERAXMEZRARAINES, HEELLERIITT?
XFE—EIEEZNE— RIS,



Z 1. Compiler vs Interpreter ® HDEDU

] |

/4
Source Code Interpreter Output
g
]
Machine

Source Code Compiler Code Output



Z 1. Compiling vs Interpreting Language ® HDEDU

Before there is clear difference between two categories. Now not anymore!
For instance, python now have properties of both interpreting languages and
compiling languages (.pyc).

Interpreting Language | Compiling Language

« Flexibility and Ease of « Speed and Efficiency
Change Control over Hardware
* Local Execution

Python, MATLAB Java, C



Z 1. Compiling vs Interpreting Language

Compiled Languages:

s Speed and Efficiency:

s Pros: Compiled languages are converted
directly into machine code that the processor
can execute. As a result, they tend to be
faster and more efficient to execute than
interpreted languages.

% Cons: However, compiling the entire program
requires more time upfront.

s Control Over Hardware:

s Pros: Developers have more control over
hardware aspects, such as memory
management and CPU usage.

» Cons: The need for a manual “build” step —
you must compile the program before
execution. Any changes require rebuilding the
entire program.

*

L)

L)

®HDEDU

Interpreted Languages:

% Flexibility and Ease of Change:

* Pros: Interpreters run through a program line by
line and execute each command. If you need to
make changes, you can modify the code directly
without a separate compilation step.

» Cons: Historically, interpreted languages were
slower than compiled languages, but with just-in-
time compilation, this gap is shrinking.

* Local Execution:

* Pros: You don’t need to compile the entire
program upfront. An interpreter analyzes and
executes code on the fly.

% Cons: Execution in an interpreter is less efficient
than regular program execution.

*

L)

L)



Zm2. Terminal/Shell ® HDEDU

A terminal or shell is a text-based interface that allows users to interact with a
computer's operating system through command-line commands.

Some tricks you should know:
« <Tab> for auto complete.
—pe— « <Up> and <Down> to

Microsoft Windows [Version 10.0.19041.21]

(c) 2019 Microsoft Corporation. ALl rights reserved. b rowse th rou g h th e i n p ut

C:\Users\cinnamon>| |

history.
e Ctrl + C to abort.

Windows Command Prompt
is slightly different from Unix-
based Terminals.
Unfortunately, INFO1110
enforces the Unix-style.




Zm2. Terminal/Shell - Commands ® HDEDU

% Navigation Operation
% pwd — Print working directory
Ls — List items in the current directory
mkdir <name> - Make a directory with <name>
rmdir <name> - Remove an empty directory with <name>
cd <name> - Change directory to <name>
** File Operation
% touch <name> - Create an empty file named <name> in the current directory
mv <file> <location> - Move the file with name <file> into <location>
cp <file> <location> - Copy the file with name <file> into <location>
rm <name> - Remove the file with name <name>
cat <name> - Print the content of the file
python3 <name> - Use Python3 interpreter to run the file with name <name>
% For your interest
< man <command> - Get the 1588+ of a command
% ls -1 - Listitems in the current directory in vertical format
% ls -a - Listall items (including the hidden) in the current directory

% rm -r <name> — Remove a directory named <name> containing files
% echo <text> - Print <text> as a message

L)

e

%

K/ K/ K/
0‘0 0‘0 0‘0

0

K/ K/
0‘0 0‘0

K/
‘0

K/
0‘0 L)

e

%



Z 2. Unix File System ® HDEDU

Absolute Path vs Relative Path

A T A "™ 7« Absolute: You can access the same file
) / \ from any location. E.p. /bin/sh

Fi™ * Relative: You can access the file based
/\ on current location e.g.,

soda/Downloads



Z 23. Built-in Functions — print() ® HD EDU

B SBuIlt-infEFRAIAE, FEwihstEOfficial Documentation! IXZERSREPythonfIN HSHY,

Function
Inputs Outputs
(Call functiofJ$E (return)
n Y
. What is the difference between built-
Somethlng in keywords and built-in functions?
print("Hello"
print("Hello", "World", 123321 v>> b = print("Hello world!"
print(a Hello world!
print(12 ;» print(b
print(-12.5 >>> type(b

print(True <class 'NoneType'>


https://docs.python.org/3.11/library/index.html

2 3. Built-in Functions — print( )

print(*objects, sep="' "', end="'\n', file=None, flush=False)

Print objects to the text stream file, separated by sep and followed by end. sep, end, file, and
flush, if present, must be given as keyword arguments.

All non-keyword arguments are converted to strings like str() does and written to the stream,
separated by sep and followed by end. Both sep and end must be strings; they can also be None,
which means to use the default values. If no objects are given, print() will just write end.

The file argument must be an object with a write(string) method; if it is not present or None,
sys.stdout will be used. Since printed arguments are converted to text strings, print() cannot
be used with binary mode file objects. For these, use file.write(...) instead.

Output buffering is usually determined by file. However, if flush is true, the stream is forcibly
flushed.

Changed in version 3.3: Added the flush keyword argument.
>>> print("Hello world!", end=""

Hello world!>>> print("Hello world!"
Hello world!

®HDEDU

< sep: Hprint()EWHE
FNinputshy, ESS
B sepiZ BERIFFTRTEN.

>>> print(1l, 2, 3, sep='x'
1x2%3

% end: print( )BT
BRprintZERfEiaI0end
IRENFFRF. BIASN
FrLAFRA 18 Rprintéf&

SR T,




Z 4. Strings ® HDEDU

StringfERIFLEX A,
Syntax: Must be enclosed by ‘ or “ (—EERIEXTA)

YRR R EIRR IO AT T R4

Escape character: backslash \ [ZRHT

\n: Newline characterE&s3{F&E1ESR (#1T)

\t: Tab characte= y&——f;zTab%L (indent)

\: {NERF RABprint— N EBRIREHT

\+ 5|5 BFFHIRFPython, %5 |S{EANALIEMAREKXAStringdI=~ T

. >>> prln.t mii
>>> print('a\nb\t\\\""'

@ >>> print('"’

b \'



Z 4. String Concatenation ® HDEDU

StringfEPythonEBENLANERIL, MI8E X LRHAIIEE,

>>> “abC“ + Ilefgll
‘abcefg’
>>> ""abc" x 10

'abcabcabcabcabcabcabcabcabcabc’
>>> 10 x "abc"

'abcabcabcabcabcabcabcabcabcabc’

« ABEUHString Addition or Multiplication!
« FE—TERE—IEELL




2 4. Strings — Multi-line String
SFEEF ] BT AR RS &I -

# soda @ Hilberts-MacBook-Pro in ~ [3:56:33]
$ cat temp.py
print(“This i1s one line.

")

# soda @ Hilberts-MacBook-Pro in ~ [3:56:36]

$ python3 temp.py
File "/Users/soda/temp.py", line 1

print("“This i1s one line.

SyntaxError: unterminated string literal (detected at line 1)

Python Multi-line string syntax =E5|5F

X5 | S

)

# soda @ Hilberts-MacBook-Pro in ~ [3:59:17]

$ cat temp.py
print("""This 1s one line.
This i1s another line.""")

# soda @ Hilberts-MacBook-Pro in ~ [3:59:20]

$ python3 temp.py
This i1s one line.
This 1s another 1line.

=23

E/IMT .

™ HDEDU



Z 5. Variables ® HDEDU

% What are variables?
Variables are named containers to store information.

<  Basic data types
“int
< floatArgk L2410 (Not accurate) When to use which data types?
“*bool (True or False)
sostr
“+*(NoneType)
s Etc.

* What is a valid variable name?

Upper/Lowercase letters, numbers, special symbols?

4




Z ;6. Data Types and Objects ® HDEDU

< Data Type: Classzg
< FBEEFR—R BB BYTAIRYEE (attribute) F4FAIAYIT/D (method) .
< Object: — 1 ZETHINAR (instance) . —objectBEEL 221 5lHYobject,
(#1iF, LAEE=HE)
*» Method
< AT LA B — S ARRI R B —XobjecH

LI

B9function, =
< {$ERASyntaxt&,9: object.<method T —

name>(inputs) L —
< LEaNStringlybuilt-in methodsa] Il : Fatse

https://docs.python.org/3.11/library/stdtypes.h
tml#string-methods



Z 7. Expression Terminologies ® HDEDU

AXDB

A

Operand

Operator IZE2&

“*Unary Operator: These operators work with one operand.
“*Binary Operator: These operators require two operands.
s Ternary Operator: The ternary operator is unique because it requires

three operands.



Z 7. Operators ® HD EDU

%  Mathematical
+ - *x / // % ** math.sqrt() += -= pow() round() abs()

% Relational
== = MzEREIREMREEE!

> < >= <=

< Logical

Operator Description Example
and Returns True if both statements are true X <5and x < 10
Truth Tables?
or Returns True if one of the statementsistrue x<5o0orx <4
not Reverse the result, returns False if the not(x < 5 and x < 10)

result is true



Z 7. Bitwise Operators

> There are three bitwise operators in Python:
*» & (ampersand) AND
s M (hat) XOR
| (pipe) OR

*» These operators operate on binary numbers.

Z» 2 & 10 2 .:..:...n AND
>>> 3 N 2 10 nnnn
—~ 52 EXNENEREN -

7
; FENEENEN | .
; EEEEEEEE
FEEEEEEN

1
1
0
0

® HDEDU

XOR Truth Table
1

o -~ O

OR



Zm8. input()

<variable> = input("Message"

# temp.py
a = input("Enter your name: "
print(a

$ python3 temp.py
Enter your name: Hilbert

Hilbert

™ HDEDU

TSP input{t4, return
type&BEstr

input( ) AILABESZ— String
{E/9argument, 1E{TAYSC
printtHiX“string,  [ERI1E[=]

—{TEESzinput




Z9. type() and Type Conversion ® HDEDU

% We can use type( ) to find the datatype of certain data.
< B type functionz5HYclass type&BE— built-in functions
<+ We use:
“ 1nt( ) to convert data into an integer.
% str( ) to convert data into a string.
% Tloat( ) to convert data into a float-point number.
¢ Conversion works only, when possible, otherwise ERROR!

>>> a = 2.4
>>> str(a)
'2.4"

>>> int(a)
P

L)

>>> int("a")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
ValueError: invalid literal for int() with base 10: 'a‘’




Z:10. Comments ® HDEDU

s Write some memos
*»»Deactivate certain lines of code
“ Ctrl + / to quickly toggle commenting in mainstream code
editors.

“*Single-line Comment
. # This is a single line comment.
’:’ Start Wlth # ¢ = input("Enter your name: "
“*Multi-line Comment

“*We use the same syntax as multi-line Ihis is a multi—line comment.
Strings_ IFl’Iln(?ase have a look of the code below!

1
a + 100

a
b



Zra11. String Formatting ® HDEDU

“* The most intuitive way —— String concatenation

>>> print("The price is", "$" + str(12.05) + "."
The price is $12.05

wstr.format() method
Template(str). ( )

>>> "No.{} | Name: {} | Cost: ${:.2f}".format(10, "Soda", 3.87654321)

Name: Soda Enst: 33.88"

% F-strings —— a simplified syntax of str.format( )
no = 10 . TR Float VSR E TS

name = "Soda"

cost = 3.87654321 o YMRHEFI{ERSMENIE

f"No. {no} | Name: {name} | Cost: ${cost:.2f}" % BFRRN str. format()
. 10 | Name: Soda | Cost: $3.88 < Formatted string literals



https://docs.python.org/3.10/library/stdtypes.html
https://docs.python.org/3.10/library/string.html

&2 L g BV %




X = 15.5 * 2
print (int(x))

print(x - 2)
X % 2
print (x)

import math

x =12 / 4 > 21 - 16 and len(str(12)) < math.pi
print(x)

y = 12

y **= 2

print(y)

y % 4

print(y)

y //=17

print(y)

What is printed when the code is executed?

E‘Lﬁ»

5



Short Answer ® HDEDU

Consider the below scenarios and answer which datatype should be used. ( ' gﬁ%ﬂ)

You're building a program to track the inventory of an online store. The quantities of

items in stock can range from a few units to several thousand.

In a real-time gaming application, you need to store information about whether a player

is currently logged in or not.

Imagine you're designing a voting system for a competition, and you need to keep track

of the number of votes each participant receives.

You wanna store temperature information to perform analysis to predict future weather.

You perform web scrapping on a news website. What datatype should you use?



Describe an unary operator.

Describe whether the below variable names are valid:

1238

A als

This is a variable
2px

a&b

ﬁ

B




-

V = nréh

Write a program that calculate the volume of a cylinder round to 2
decimal places.

$ python cylinder.py

r = #10

h = #2

The volume of the cylinder is 628.32.

i

5
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FHiRHE ® ooy

« Conditionals
e 1f
- else
« elif
* |teration
« While

 break

e continue
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