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Course objectives

• Basics of computers and computer 
programming

• Algorithms
– to learn what is an algorithm and how to express 

an algorithm,
– to be able to create basic mathematical algorithms

• to use C / C++ programming languages for 
writing computer programs (structural 
programming)

• Introduction to object oriented programming

Hardware + Software

(Donanım + Yazılım)
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Definitions
• Computers can perform calculations and make logical

decisions phenomenally faster than human beings can.
• Computers process data under the control of sequences of 

instructions called computer programs. 
• These programs guide the computer through ordered actions

specified by people called computer programmers. 
• The programs that run on a computer are referred to as 

software. 
• A computer consists of various devices referred to as 

hardware
– (e.g., the keyboard, screen, mouse, hard disks, memory, DVD drives

and processing units). 

Computer organization
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Computer organization

1. Input devices
–Obtains information from input devices (keyboard, mouse)

2. Output devices
–Outputs information (to screen, to printer, to control other devices)

3. Central processing unit (CPU)  
–Supervises and coordinates the other sections of the computer

4. Arithmetic and logic unit (ALU) 
–Performs arithmetic calculations and logic decisions

5. Main Memory (i.e. RAM)
–Rapid access, low capacity, stores input information

6. Secondary storage unit (i.e. Harddisk)
–Cheap, long-term, high-capacity storage, stores inactive programs

Programming Languages

•Programmers write instructions in various 
programming languages, some directly 
understandable by computers and others 
requiring intermediate translation steps. 

•These may be divided into three general 
types:

–Machine languages
–Assembly languages
–High-level languages
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Programming Languages

•Machine languages 
–Strings of numbers giving machine specific instructions. Example:

0x 60 00 00 80
0x A4 00 00 00
0x 60 01 00 84

•Assembly languages
–English-like abbreviations representing elementary computer 
operations (translated via assemblers). Example:

LOAD A
ADD B
STORE A

Programming Languages
•High-level languages 

–Similar to everyday English and use mathematical 
notations

–Translator programs called compilers convert high-level 
language programs into machine language

– Example:
A = A + B ;

– Some High-level programming languages
•C
•C++
•Pascal
•Java
•Python
•…
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A Typical C Program Development

•Phases of C/C++ 
programming

1. Edit
2. Preprocess
3. Compile
4. Link
5. Load
6. Execute 

Loader

Primary
Memory

Program is created in
the editor and stored
on disk.

Preprocessor program
processes the code.

Loader puts program
in memory.

CPU takes each
instruction and
executes it, possibly
storing new data
values as the program
executes.

Compiler
Compiler creates
object code and stores
it on disk.

Linker links the object
code with the libraries,
creates a.out and
stores it on disk
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Algorithms

• Algorithm: a clear and ordered list of all steps  
that are required to solve an problem.

• Properties:
– all steps should be clear and not ambiguous.
– an algorithm should be terminate in finite number 

of steps, in all cases.
– an algorithm should genarete at least one output 

(there may be no input)

• An algorithm to sum two numbers; 
1. START
2. Read number A
3. Read number B
4. SUM=A + B 
5. Print SUM to the screen
6. STOP

• Klavyeden girilen iki sayıdan büyük olanından küçük olanını çıkarıp 
sonucu ekrana yazan algoritma,

1. START
2. Read number A
3. Read number B
4. a. If A is greater than B; RESULT=A-B

b. Else; RESULT=B-A
E. Print RESULT to the screen
F. STOP
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• Algorithm that prints the factorial of a number
1. START
2. Read number N
3. F=1
4. X=2
5. F=F*X
6. X=X+1
7. If X<=N go to step 5
8. Print F
9. STOP

Expressing algorithms

• 1. Flow Chart (Akış Diyagramı)
• 2. Pseudocode (Sözde Kode)
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Flow Chart

• Flow charts are the 
schematical way of 
expressing algorithms.

• There are some basic 
shapes to express algorithm 
primitives.

Input from 
keyboard

Output to 
screen

START

A

B

SUM ← A+B

SUM

STOP

1. START
2. Read number A
3. Read number B
4. SUM=A + B 
5. Print SUM to the screen
6. STOP
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START

A, B

RESULT ← A-B

RESULT

STOP

A > B

RESULT ← B-A

1. START
2. Read number A
3. Read number B
4. a. If A greater than B; RESULT=A-B

b. Else; RESULT=B-A
E. Print RESULT to the screen
F. STOP

TrueFalse

START

N

F←1, X ← 2

F ← F*X

X ← X+1

X<=N

F

STOP

1. START
2. Read number N
3. F=1
4. X=2
5. F=F*X
6. X=X+1
7. If X<=N go to step 5
8. Print F
9. STOP

True

False



26.10.2016

13

Pseudocode (sözde-sanal kod)

• Pseudocode is an informal high-level 
description of an algorithm.

• It is intended for human reading rather than 
machine reading. 
– Pseudocode typically omits details that are 

essential for machine understanding of the 
algorithm, such as variable declarations, etc. 

Kaynak: wikipedia.

Example: Pseudocode of the algorithm that decides the
state of the water according to its temperature.

1. Input the temperature from the user
2. decision;

IF temperature > 0
IF temperature >= 100

State =“Steam”
ELSE

State =“Water”

ELSE
State =“Ice”

3. Print (State ) 


