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Chapter 1: Algorithms



HISTORY OF COMPUTING





PROPERTIES

Definiteness

Finiteness

Effectiveness



REPRESENTATION

INPUT →  → OUTPUTALGORITHM



PROBLEM A



PSEUDOCODE
PROGRAMMING 

LANGUAGES



PSEUDOCODE ● A human-readable, 
step-by-step 
description of an 
algorithm's logic

● Design phase

● “Pseudo”



PROGRAMMING 
LANGUAGE ● Instructs a computer 

to perform tasks

● Implementation phase

● Compiler/Interpreter



Chapter 2: Time & Space 
Complexity



INPUT →  → OUTPUTALGORITHM



TIME SPACE

● How heavy? (RAM 
Usage)

● Measured by how 
much extra RAM the 
program needs to run.

● How fast? (CPU 
Usage)

● Measured by the 
number of operations 
or steps the CPU has 
to take





O(1) 1

O(log n) 6.64

O(n) 100

O(n log n) 664

O(n2) 10,000

O(n3) 1,000,000

O(2n) 1.26 x 1030

O(n!) 9.33 x 1037



Bubble Sort Quick Sort



Bubble Sort O(n2)

Input Size (N) n2

1,000 1,000,000

5,000 25,000,000

10,000 100,000,000



Quick Sort O(n * log2 n)

Input Size (N) n * log2 n
1,000 ≈ 9,970

5,000 ≈ 61,450

10,000 ≈ 132,900



Time-Space Trade-Off



Is there a universal way to measure 
the efficiency of algorithms? YES.



O (Oh) | Ω (Omega) | Θ (Theta)

ASYMPTOTIC NOTATIONS



Chapter 3: Searching & 
Sorting Algorithms



Searching

Locating a specific item in 
a dataset.

Sorting

Arranging data into a 
specific sequence.
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HUMAN VIEW



🚪 🚪 🚪 🚪 🚪

COMPUTER VIEW



🚪 🚪 🚪 🚪 🚪

COMPUTER VIEW

[0] [1] [2] [3] [4]



🚪 🚪 🚪 🚪 🚪

FIND THE ₱100 MONEY



₱5 🚪 🚪 🚪 🚪

APPROACH A: Start from left
TARGET: ₱100



❌ 🚪 🚪 🚪 🚪

APPROACH A
TARGET: ₱100



❌ ₱500 🚪 🚪 🚪

APPROACH A
TARGET: ₱100



❌ ❌ 🚪 🚪 🚪

APPROACH A
TARGET: ₱100



❌ ❌ ₱150 🚪 🚪

APPROACH A
TARGET: ₱100



❌ ❌ ❌ 🚪 🚪

APPROACH A
TARGET: ₱100



❌ ❌ ❌ ₱75 🚪

APPROACH A
TARGET: ₱100



❌ ❌ ❌ ❌ 🚪

APPROACH A
TARGET: ₱100



❌ ❌ ❌ ❌ ₱100

APPROACH A
TARGET: ₱100



LINEAR SEARCH

The idea of the algorithm is to 
iterate across the array from left to 

right, searching for a specified 
element.



LINEAR SEARCH

If the current element is equal to 
the target element, return the index 

(position) of that element



n = 15

SCENARIO A
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SCENARIO B



90

SCENARIO B

Element not found!



Best-Case Ω(1)

Worst-Case O(n)



BUBBLE SORT

The algorithm shifts higher values 
right and lower values left.



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



BUBBLE SORT



Best-Case Ω(n)

Worst-Case O(n2)



The "best" algorithm depends on the 
problem you're trying to solve.

There is no one-size-fits-all solution.



We can only see a short distance 
ahead, but we can see plenty there 

that needs to be done.

— Alan Turing, Computing Machinery and 
Intelligence (1950)


