
Algorithm Design



An algorithm can 
be written out in 
pseudo code



Then turned into 
source code



Which is then 
compiled to 
machine code



Problem Solving

● Algorithm: set of unambiguous 
instructions to solve a problem

○ Breaking down a problem into a set of 
sub-problems

○ Example: Toast some bread

● Without instructions – computers 
cannot do anything at all!



Algorithm design

● Analysis and specification
○ Analyze: Understand/define the problem
○ Specify: Specify particulars

● Algorithm development phase
○ Develop: Logical sequence of steps
○ Test: Follow outline, test cases

● Implementation phase
○ Code: The steps into a programming language
○ Test: Debug

● Maintenance phase
○ Use the program
○ Maintain: Correct errors, meet changing requirements



An example:

Making a perfect piece of toast

What do we need: 

a loaf of bread, knife, toaster, 
plate, butter, cutting board



An example:

pseudo code
1. Move a loaf of bread on a cutting board 

2. Cut a slice of bread with a knife

3. Move the slice of bread to the toaster

4. Turn toaster on

5. Wait for the toaster to finish

6. Move the toasted bread on a plate

7. Spread butter on the toast with knife

Making a perfect piece of toast



An example:

Variables: 

A= loaf of bread 

K= knife 

T= toaster 

P= plate 

B= butter 

CB= cutting board 

S= slice of bread

Making a perfect piece of toast

pseudo code
1. move A to CB 

2. cut S with K 

3. move S to T 

4. IF( NOT ON(T))

5. turn on T 

6. WHILE( NOT TOASTED(S))

7. wait for T 

8. move S to P 

9. spread B on S with K 



Basic concepts

○ Instructions – simple and unambiguous
○ Variables – input and temporary
○ Subprocedures – smaller tasks
○ Looping: FOR each variable, WHILE

■ Act of repeating tasks
○ Conditional statements: IF ELSE

■ Selectively execute instructions           



Basic concepts

IF
Execute some 
statements based on the 
truth on a statement



Basic concepts

IF

if ( 5 > 0 ) { 

print "the statement is true!"

}



Basic concepts

IF

if ( 5 > 9 ) { 

print "the statement is true!"

}



Basic concepts

IF

a = 5
if ( a > 9 ) { 

print "the statement is true!"

}



Basic concepts

IF

a = 5
if ( a < 9 ) { 

print "the statement is true!"

}



Basic concepts

WHILE
Execute statements 
while a condition is true 



Basic concepts

WHILE

while ( true ) { 

print "in the while loop!"

}



Basic concepts

WHILE

a = 3
while ( a > 1 ) { 

print "in the while loop!"

}



Basic concepts

WHILE

a = 3
while ( a > 1 ) { 

print "in the while loop!"
a--
}



Basic concepts

FOR
Execute statements 
while a condition is true 
as well as increment and 
initialize variables 



Basic concepts

FOR LOOP

for ( var i=0; i < 10 ; i++ ) { 

print "loop" + i

}



Basic concepts

loop 0
loop 1
loop 2
.
.
.
loop 9



Basic concepts

IF ELSE
Execute some 
statements if a condition 
is true otherwise execute 
different statements



Basic concepts

IF ELSE

a = 5
if ( a < 9 ) { 

print "the statement is true!"
}else{

print "the statement is false!"
}



Basic concepts

IF
FOR
WHILE
IF ELSE


