
Basic Building Blocks of 
Programming



Variables and Assignment
• Think of a variable as an empty container

• Assignment symbol (=) means putting a value into a 
variable (container)
– This is not the same as ‘equal’

• Initialization
– Before doing repetitive computations, usually needs 

initialization value (usually 0 or 1)

• Swapping
– To swap values between two variables, we need a third 

dummy variable to temporarily store the value.



Assignment (=)

• In mathematics, x = 1 – x is a statement of fact, 
which can be solved to get x = ½

• In programming x = 1 – x is a command to assign x 
with the value of the right hand side of the = symbol.

– This will be read as x is now assigned with the value of 1 
minus the current value of x

• In programming, the LHS is always a single variable 
because a value is being assigned to it.



Algorithm structures

• Sequential execution

• Branching

• Loops

• Nested structure

• Subroutines





Sequential execution

• Proper sequence is important.

• Following instructions in different sequences 
will give different results (or no result)







Branching

• Also called

– Conditional structure

– Decision

– IF statement

– Selection







Nested IF Statement



Loops

• Also called repetition, recursion

• Two types

–Counted

–Conditional

• Avoid infinite loops!

• Loops are controlled by LCV (Loop Control 
Variable) which determines when to exit the 
loop



Loops



Counted Loop





Nested Loop







Conditional Loop



LCV satisfies
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Body of 

loop
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• LCV must change inside the body of loop to finally satisfy 

condition.

• Otherwise it will result in an infinite loop.

Conditional Loop



Example







Subroutines

• Also called functions, procedures, or modules

• Common sub-procedures are often made into 
small subprograms for reuse.

• Useful for large problems when it is broken up 
into small sub-problems.







Patterns and Structure

• Separate data and variables

– Look at empty variables

• Look for patterns and structure of empty 
variables to help in constructing algorithms

– Loops (repetitions)

– Conditions (branching)



Walk-through

• Also called tracing an algorithm

• To check whether the algorithm would 
produce the expected result





Debugging Tip

• Insert print command into places in the 
program where you suspect the error is 
occurring and see whether the output is what 
it should be.


