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Zm1. Flow — Variable Tracing and Desk check ® HDEDU

a=35
b=16
c=a
while ¢ > b:
if a>b:
c=a-(b//4)
a=a-2
else:
c=a-(b//4)
b=b+1
c=c-2
print(a, b, c)

abc
35
3516
3516 35
3516 35
351631
331631
331731
3317 29
331729
3117 29
3118 29
3118 27
3118 27
29 18 27
2919 27
2919 25
291925
2719 25
272025
272023
272022
252022
252122
252120
252120

¢ A desk check, also
known as dry run or
trace table, is a manual
way of walking through
the code to understand
how it executes without
actually running it on a
computer. It involves
tracking the values of
variables step by step.



1. HRIE=/Operations ® HDEDU

¢ Built-in Functions/Keywords

% umport

“ print(), tnput(),
« VariablesHIMH{EF0EHT
< (Arithmetic, Relational, Logical) 18
¢ Control Flow (Condition and lteration)
¢ String Formatting

*» Type Conversion



#r32. Function Basics

A -

XEBR A2 EitPython, m&Programming Basics

Return Type Function Header/Signature

ret

A e\l

irn a + b Body

Function Name

< Function Name
“+ Arguments: Inputs

< Return: Outputs

Arguments <+ Function Body

Al

Jcall{®=in), SIEfER

NEZdefined function: add(1, 2);

M@ HDEDU



2 /2. Python Function Basics ® HDEDU

def add(a, b
return a + b

*» Function Name

< EVEZ#HNIF0Variable NametHE

def add(a, b
return a + b

print(add(1l, 2
print(add("1", "2"
print(add("1", 2

< Arguments
% Python3J3
% Return
< Python¥s=

<+ Function Body

$ python3 temp.py

3

12

Traceback (most recent call last

a r u ments t e: a%#*&g\ v File "/Users/soda/Library/CloudStorage/OneDrive-Personal/HD-Ed
g yp 13X A jz u/INFO1110/2024 Semester 1/FSHHSIE/FEHHSE3/tenp.py”, line 6

in <module>
print(add("1", 2
File "/Users/soda/Library/CloudStorage/OneDrive-Personal/HD-Ed
u/INF01110/2024 Semester 1/ESHSIR/ELHHFIR3/temp.py", line 2

return type;Z B & EK s

'\A\-ANN

TypeError: can only concatenate str (not "int") to str



2 /2. Python Function Type Hints * ® HDEDU

def add(a: int, b: int) —> int
return a + b

print(add(1l, 2

print(add("1", "2"
print(add("1", 2

L)

®

HTypel52
<+ {BEPython{J3%A4 %enforce
% FrLMCHBIZ TSR A4

$ python3 temp.py
3
12
Traceback (most recent call last
File "/Users/soda/Library/CloudStorage/OneDrive-Personal/HD-Edu/INFO1
110/2024 Semester 1/EHWHMSR/EFXHESIR3/temp.py"”, line 6, in <module>
print(add("1", 2
File "/Users/soda/Library/CloudStorage/OneDrive-Personal/HD-Edu/INFO1
110/2024 Semester 1/EXHSR/ELHSIR3/temp.py", line 2, in add
return a + b

NNAP\JN

TypeError: can only concatenate str (not "int") to str

> FrhkPythonE12{itType HintshySyntaxSxhNEfRsk



Zm2. Type Check * ® HDEDU

< Python2— "XdtypeBEXEXTINRNES, KREF/IILABIZFunction
Signaturekenforce, {BERIIHMERAF7A% L4 UE—MvariableFrERY
data type

def f(a: int) -> int:
return a + 2

4 print(f("1")ii

Diagnostics:
il

[reportGeneralTypelssues]

>>a = 1
>>> 1sinstance(a, int) i
isinstance(<variable>, <type> True Pay attention
:>i isinstance(a, float) that no “” are
if type(<variable>) == <type> aLse
doyp " >>> 1f type(a) == int: here!
else .. print("Yea")
e . [ElhsEe

print("No")




2 /2. Parameters vs Arguments ® HDEDU

def myfunction(fname, lname

print(fname + " " + lnmae Parameters

myfunction("Emil", "Refsnes"

Arguments

From a function's perspective:

“* A parameter is the variable listed inside the parentheses in the
function definition.

* An argument is the value that are sent to the function when it is
called.



Zr2.print() vs return (Reflect back to Wk1)

Inputs

print("Hello"
print("Hello"

print(a
print(12
print(-12.5
print(True

"World"

123321

Function

Do
something

Outputs
(return)

>>> b = print("Hello world!"
Hello world!

>>> print(b

None

>>> type(b

<class 'NoneType'=>

™ HDEDU



Zm2.print() vs return (Reflect back to Wk1) ®Hbebu

Function
Inputs Outputs
. def f1
< print() BMessagezg AE print (1"
. N— ) — \ e def f2
< return Bfunctioniz{ T EIIRZERIRPZSEHE X print ("1
return
< return BJLUR[EIE Tobject, EZEFZFunction calls det 13
ety o
$ python3 temp.py
def f 1 z - :;
return input 1 . ; 2

None None None print(a, b, c



< import keyworditFATRTLAMBIBISZASH

N

umport <file path>

# a.py
def add(a, b): # b.py

R e [

print("Hello World")
print(a.add(1, 2))

# import a
def add(a, b):
return a + b

print("Hello World")

print(add(1, 2))

$ python3 b.py
Hello World



Zr2. import * ® HDEDU

< FAT—A R importIhgEHRIAE, MARSUGEAIIES,
* FRLABA T LB IEEN EEX— 1S

# a.py

ef add(a # b.py
! rgiurn : + b import a /@Ei
oo , e
I z:int "Hello Worl : print(a.add(1, 2 © ?‘etuin o
I |
__________ if __name__ == "_main__"
print("Hello World"
v * WFUFERYSEM, __name__2
X—REA A EE Pythonf9—Built-in Variable, s semons ooy
3

EmEEFNEREYpython a.pyiEfT

iF, 72FF" _ main_ "




#r32. Main Function

public class Test

public static void main(Stringl] args
System.out.println("Hello!"

#include <stdio.h>

int main

// Print "Hello, World!"™
printf("Hello, World!\n"

return 0

to the console

™ HDEDU

<+ EEANRIEESHC(COMP2017),
Java(INFO1113)h, FBFRIEX—%
#H=EE— 1 MUmainfdfunction
definition I/EATINR.
<+ {BE2PythonA~FEE,
B JrT LR X R R -

def main(args
<do something>
return

if __name__ == "__main__"
main



Z 2. Functions - Why using functions?

¢ Separation

*» Easy to reuse

++» Reduce chance of errors

print("
print(’
print(’
print(’
print(’
print(’
print(’
print(’
print(’
print(’

R R L AL N

def printba
Ilall

print

print ("
print(’

print

print(’

printba
print5a

0 o O o

M HDEDU

def myprint(string, times
i=20
while 1 < times
print(string
i+=1
return
myprint(“a", 10

Specific

Generic



“* Accessibility of defined variables

def func(): def func():

Error Error

def func(): def func():

def func():

a=1

print(a)

return
a=2
func()

def func():

global a

a=2

return
a=1
func()
print(a)

def func():
print(a)
return

a=1

func()



Z 3. global

< globaliX“ keywordgéfiz
overwrite scopeZIARIIT/

*» Functions that modify out-of-scope
variables are called functions with
side effects.

+* Pure functions are functions
without side effects.

# Declare a global variable

¥ = 1@

def my_function

M@ HDEDU

# Trying to modify x without the global keywor

d will create a new loca

X = 20

print(x) # Output: 20

def another_ function

my_function

print(x) # Output: 18 (the global variable is unc

langed
another function

vadl Laiy L 43 [iu



# 4. Collection (Container) Datatypes ® HDEDU

A collection datatype is a type of objects that can store a group of objects.

» Array

*» Array is the most primitive collection datatype in most of programming
languages. (Not in Python by default)

“* You need to define the data type of the objects to be stored in an array.

“* You need to specify the number of objects to be stored in an array.

r=1
| Int myArray[5

C Array Initialization



2 4. Collection (Container) Datatypes

~ HEER:

< Length: $8{{collectionfysize

< #PEEEE len() functioniX{E—tintegerfUKE

M@ HDEDU

< Index: EAJLAE T indexkEMEHFEMERI— object

*» Index starts from O
“* Negative index *

< Slice operation: EBaTLA{#

Islicing operations3El/-

H—“sub-collection

+» Concatenation: collection1 + collection2 = collection1?2

< DictionaryBgoh



% String

=== g = "123456739"
=== len(a)

9

=== a[a]

IEI

=x= g[1:7]
'234567"

=»=> "123' + "A76"
'123576"

=== "123" % 5
'123123123123123"
=== str(l)

I1I

* Tuple

=== b = (-18.5, True, "a")

=== len(b)

3

=== b[1]

True

e {1' 2] s {Ialll Ihl]
(1, 2, 'a', 'b"'}

=== (1, 2) * 4

(1, 2, 1, 2, 1, 2, 1, 2)
>=> tuple("abc")

{Iﬂl, IbI' ICI]

¢ List

Official Doc

=== C =[]
==> C.append(True)

FEF
e

c.append( (1, 2})
C

[True, (1, 2)]

e
e

c.insert(1, -1.5)
C

[True, -1.5, (1, 2)}]

=
=EE
[-1
=EE
=
[-1
=
=Ex
[-1
=
B
=
[1,
=
[1,

c.remove(True)

C

.5, (1, 2)]

c +=[1, 2, 3, 4, 5]

C

.5, (1, 2), 1, 2, 3, 4, 5]
del c[1]

C

5, 1, 2, 3, 4, 5]

len(c)

1] # 4
1, 1, 1]
List((1, 2))
2]


https://docs.python.org/3.10/library/stdtypes.html#lists

2 4. Dictionary, 2D Collection ® HDEDU

* DictionaryZNER EHHZAF—MEERRATlst, —izlistR o
%value,—E«l ENAY, 15 Llindex3&i#1723]. | 2 ke
Dictionary?a ¥ 7 Tefr RS RE [HI Te B AlER XY

.|

= False
o 1 1060, True: 50 abc False
=== dict.keys
dict_keys 1 True
==> dict.values

dict values([18@, 58, False

< 2DBYCollection: ECollectionZ [BF-4EHvE, 1XFHE) e e

Fals

™, A seEEELFRAE T Nndex operator ggit e

2SR ERcollectiondh 192345 o lstdicestam)

B
= list(dict.values

B b 108, 58, False
=== twod = 1, 2, 3, 5, 6, 7 , ', bt , T -1’ 2’ 3’ 4, 5-’ i};, len(dict

=>> twod[0] [3][1
= dict.get('1

6 1,2,3,4,5], '

2@

1,2, 3,4,5]

matrix

ict.pop(True




Zm4. Slicing & HDEDU

“** When we want a single element from a collection, we can just use index
operator: >>> a = "abcde"

>>> a[1]
lbl

** When we want a subset from a collection, we use slice operator:
var[start:end:step]
< Hstart=0, end=len(var). step=1R7, BJLAEIZEK

< PythonEfJrange’kitEB S EmABZE A,
< Slice operation@fE/HcollectionfYEM_E&EEY, AEk— 1 FHIcollection,
< *Ystart. end. step AREESEEMHA?




2 4. Slicing ® HDEDU

< Slicing® FHFStringFListHYprocessing,



2 /4. Mutability - Mutable vs. Immutable ® HDEDU

# Mutable types
a=1[1,2]

b={a"1,'b": 2}
# Mutable types could l [1,2]{a"2,b" 2}

# be modified
al0] =1

b['a'] =2

print(a, b)

# Immutable types
c = "string"
Traceback (most recent call last):

d=(1,2,3) File "/Users/apple/Desktop/#iF/practice.py", line 16, in <module>

C[1] — |1| 0[1] — I1I
0] ‘ TypeError: 'str' object does not support item assignment
di0] =2

print(c, d)

Whether an object’s internal state can be modified or not after creation.



254, NLBIEid—NCollectionfSB ® HDEDU

Traversal
i=0
while U < len(collection):
current_object = collection[1]
<do something>

1 += 1



2 /5. Command Line Arguments ® HDEDU

+ IRENEBREBARIRNE, |FIRE)R
LR ATE M A SRR — 10T

$ python3 temp.py abc 12 666 True < BEEAINLZ A E B RIS EEEE R
XEargumentslig?

\/

< {fMsys moduleEfJargviXxMist

$ cat temp.py
import sys » Caveat

print(sys.argv) o Sys. argv;_ |IStE’J§|§ /I\J_LJ% ZE??

# soda @ Mac in ~/OneDrive/HD-Edu/INF011 7_ Emﬁj\ﬁiﬂm-_ﬁ

$ python3 temp.py abc 12 666 True
R RS * TICHATInputlI ERFIREXA,
istEERSEREstr




#2136, Primitive vs. Referepce Data Tvpes
B2, BREREAJREERETERN

FEESH— N Edlistvariable b

ZE L7

F N QL =

T O T w
=3
(e LI | B ||
=

For primitive data types, data are stored as values.

For reference data types, data are stored as references.

1
a

= Z
nt(a

e | ||

r

T T T W

a: [2]

M@ HDEDU



6. Primitive vs. Reference Data Types ® HDEDU

s def list_copy(li):
new list = []
for each element in Lt:
new_Llist.append(element)

return new Llist
- @iFH), REGEFNE? ©
Li[:]

new_List
new List = Llist(Ll1)

new_list = li.copy() <- This is a built-in method!



Zm/. Python Debugger

import random
import string

# Generate a random password

length = 10

characters = string.ascii_letters + string.digits + string.punctuation
password = ''.join(random.choice(characters) for _ in range(length
print("Your random password is:", password

# Shuffle a list

my_list = [1, 2, 3, 4, 5

random. shuffle(my_list
print("Shuffled list:", my_list

# Choose a random item from a list

# choices = ['apple', 'banana', 'orange', 'pear']
# random_choice = random.choice(choices)

# print("Random choice:", random_choice)

# Generate random numbers
# print("Random integer between 1 and 10:", random.randint(1, 10))
# print(“"Random float between @ and 1:", random.random())

<

™ HDEDU

< FAAGRBLERFIG A,

= comment out F?&E’Jﬁﬁ@l«l

Zi rint(
kZ‘IJ?M JHBEERILEE

B JRREF

0dbA [T EHESLHZ

if=|

dinl

FAIEZFo—17—17/Y
comment (i3

)¢E1

IBreakpointFAIE

Breakpoint)

debug. (Edﬁ?‘%ﬁjﬁ?—:

+HY
25, RARICEREEN, ~MEFR

1VSCodesi# IDERIRIFATLIE
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Code — str.split ® HD EDU

Write a function split(s, sep) that mimics the behaviors of Python
built-in str.split() method.
 Assume len(sep) =1

12 3'.split
split
1,2,3".split(",

1,2,,3,".split(’,



Boundary Cases ® HD EDU

*An edge case Is an issue that occurs at an extreme (maximum or minimum)
operating parameter.

—PNERANAR

*A corner case is when multiple parameters are simultaneously at extreme
levels.

S HERRIAIALR




Code — Sort ® HDEDU

Write a function sort(1i) that receives a list of integers and return
a sorted list in ascending order.
« Assume the list does not contain duplicates.

sort([4, 5, 2, 8, 1, 0, 3, 7] -> [0, 1, 2, 3, 4, 5, 7, 8]



Intuitive Sort with Min ® HDEDU

Function my_sort(collection):
new collection = []
1 =0

while 1 < len(collection):

temp = find FEi/HJelement in collection
new_collection.append(temp)

return new _collection



while 1 < length of the collection then

j =0
while j < length of the collection - i1 - 1 then
if collection[j] > collection[j+1] then
swap values between collection[j] and collection [j+1]
j +=1

1 +=1
Descending order?
return

I I I I U DU DU RN
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BHoR ® HDEDU

len() Desk Check
—_—
Index and Slicing ~ |—  Collection Datatypes Flow of Execution _1 Python Debugger
Mutability

Header/Signature

How to traverse a collection? Function Basics ( Body

import sys L Parameters vs Arguments

sys.argv[@] is the file name Command Line Arguments return vs print

Function —

A list of strings Why using functions?

Why? import *
Main Function r—
How to copy a reference datatype? l— Primitive vs Reference Datatypes __name__

Local

Edge Cases

Variable Scope
E Boundary Cases
FIBRIALE, F1EE

Parameters

BSiERFIIREIEIX—IRAYEER:

ZNESNE

;||}
er]
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TRRRS ® HoEDU

 Classes and Objects
« Constructors
 Attributes
« Methods

 File 1/0

« How to read a file?

« How to write to a file?
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