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Fundamentals

What Computer science is fundamentally about
is computational problem solving




The Essence of Computational
Problem Solving

= Captures all the ALGORITHMS
relevant aspects of the ®-N-e-e
j S |
problem

= Solves the problem by
use of the
representation.



| Man, Cabbage, Goat, Wolf
problem

Solution: The man first takes the goat across the river. He leaves the goat
and returns to get the wolf. He leaves the wolf on the other side but brings
back the goat. He then takes the cabbage and leaves the goat. When he is
on the other side he leaves the cabbage with the wolf. The wolf will not eat
the cabbage. The man goes back to pick up the goat and finally returns to
the other side where the wolf and cabbage are waiting.




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

= Asimple 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




Planter's Farm



Computer Algorithms

Set of rules to obtain

expected output
from the given input
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Computer Hardware




Digital Computing

1lr[oj1lojoj]1]




|  The Binary Number System

Bit

'1'n'1\_u:r1'1\n n]

Byte (8 bits)

: ‘1:{1'1 1‘{}21}2{1‘1 ﬂ'1:ﬂ‘1‘D'1'1:1

2 bvtes (16 hits)




Fundamental Hardware
Components

The central processing unit (CPU) is the
“brain” of a c¢ )ntaining
digital logic c ind
execute instr
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Main memory Is volatile; that is, the contents
are lost when the power is turned off.
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Operating Systems

Monitor
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| Computer Software




Syntax, Semantics, and
Program Translation

9 Python Syntax




Program Translation

= A compileris atranslator 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

Interpreter

Compiler

High Level o,
L anguage




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
Drogramming are two major programming
naradigms in use today.







