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Fundamentals

What Computer science is fundamentally about 
is computational problem solving



The Essence of Computational 
Problem Solving
▪ Captures all the 

relevant aspects of the 
problem

▪ Solves the problem by 
use of the 
representation.



Man, Cabbage, Goat, Wolf 
problem



Representation

 A representation that leaves out details of what 
is being represented is a form of abstraction

 the start state : 

man cabbage goat wolf

[   E,         E,            E,     E]

 Goal state: [W, W, W, W]



Algorithm

▪ A simple algorithmic approach for solving this 
problem by simply trying all possible 
combinations of items that may be rowed 
back and forth across the river

▪ The Python programming language provides 
an easy means of representing sequences of 
value. 



Brute Force Approach

▪ Trying all possible solutions to a given 
problem



Limits of Computational 
Problem Solving
▪ Any algorithm that correctly solves a given 

problem must solve the problem in a 
reasonable amount of time, otherwise it is of 
limited practical use.

▪ The Traveling Salesman problem is a classic 
computational problem in computer science



Computer Algorithms

▪ An algorithm is a finite number of clearly 
described, unambiguous “doable” steps that 
can be  systematically followed to produce a 
desired result for given input in a finite 
amount of time

▪ Algorithms solve general problems

▪ Computer Algorithms provide step-by-step 
methods of computation that a machine can 
carry out



Computer Hardware

▪ Computer hardware comprises the physical 
part of a computer system

▪ It includes the all-important components of 
the central processing unit (CPU) and main 
memory

▪ It also includes peripheral components such 
as a keyboard, monitor, mouse, and printer.



Digital Computing

▪ In digital computing, all information is 
represented as a series of digits

▪ All information within a computer system is 
represented by the use of only two digits, 0 
and 1 , called binary representation 

▪ Integrated circuits (“chips”), the building 
blocks of computer hardware, are comprised 
of millions or even billions of transistors



The Binary Number System

▪ In Binary Number System we have two digits 
0 and 1

▪ Computer represent all kinds of data and 
information in binary numbers.

▪ It  includes audio, video, graphics and 
numbers.

▪ The base of binary number system is 2.



Fundamental Hardware 
Components
▪ The central processing unit (CPU) is the 

“brain” of a computer system, containing 
digital logic circuitry able to interpret and 
execute instructions

▪ Main memory is where currently executing 
programs reside, which the CPU can directly 
and very quickly access. 

▪ Main memory is volatile; that is, the contents 
are lost when the power is turned off.



Fundamental Hardware 
Components - cont
▪ In contrast, secondary memory is nonvolatile, 

and therefore provides long-term storage of 
programs and data. This kind of storage, for 
example, can be magnetic (hard drive), optical 
(CD or DVD), or nonvolatile flash memory (such 
as in a USB drive). Input/output devices include 
anything that allows for input (such as the mouse 
and key-board) or output (such as a monitor or 
printer). 

▪ Buses transfer data between components within 
a computer system, such as between the CPU 
and main memory



Operating Systems

▪ An operating system is software that has the 
job of managing and interacting with the 
hardware resources of a computer. Because 
an operating system is intrinsic to the 
operation a computer, it is referred to as 
system software 





Computer Software

▪ Computer software is a set of program 
instructions, including related data and 
documentation, that can be executed by 
computer



Syntax, Semantics, and 
Program Translation
▪ The syntax of a language is a set of 

characters and the acceptable sequences of 
those characters. 

▪ The semantics of a language is the meaning 
associated with each syntactically correct 
sequence of characters.



Program Translation

▪ A compiler is a translator program that 
translates programs directly into machine 
code to be  executed by the CPU.

▪ An interpreter executes program 
instructions in place of (“running on top of”) 
the CPU



Program Debugging: Syntax 
Errors vs. Semantic Errors
▪ Syntax errors are caused by invalid syntax. 

▪ The syntax of a language is a set of characters 
and the acceptable arrangements 
(sequences) of those characters

▪ Semantic (logic) errors are caused by errors 
in program logic



Procedural vs. Object-
Oriented Programming
▪ Python supports both procedural and object 

oriented programming

▪ Procedural programming and object-oriented 
programming are two major programming 
paradigms in use today.




