
Lecture 9: C part II

Suggested Literature

Suggested Literature
Both books are available at 
https://learning.oreilly.com



printf here is similar in 
many ways to Bash

Arguments of main allow 
command line arguments to 

be passed to C

RECAP: Hello World in C
Hello World has many different features compared to bash



RECAP: Comments and variables in C
Two commands for comments in C : "//" and "/* … */"

Comments  
(not compiled)



RECAP: float/double variables in C

Good discussion on 
StackOverflow on 
float vs double vs 

long double
What Every Computer 
Scientist Should Know 
About Floating-Point 

Arithmetic

wrong result

“Problem” in 
EVERY language

https://stackoverflow.com/a/2386882/2472169
https://stackoverflow.com/a/2386882/2472169
https://docs.oracle.com/cd/E19957-01/806-3568/ncg_goldberg.html
https://docs.oracle.com/cd/E19957-01/806-3568/ncg_goldberg.html
https://docs.oracle.com/cd/E19957-01/806-3568/ncg_goldberg.html
https://docs.oracle.com/cd/E19957-01/806-3568/ncg_goldberg.html


RECAP: Assignment Operators
C allows joint arithmetic 

operators with assignment

a = a * 8
a = a + 10

a = a / 4



RECAP: Be careful with unsigned int

This loop runs forever 
(try it yourself)!

There is no negative 
sign w/ unsigned int

When doing i-- on i=0 
iteration, the variable 
underflows (assigned 
garbage, but positive 

garbage!)



RECAP: Loops (for) w/ scanf
scan for input

&x is the reference to variable x 
(basically its memory position)

so scanf knows where to write it

Reminder: don’t use short cryptic names 
(I am using it here to fit code in a slide)

Reminder: many books don’t do that, but 
you can (and should) define variables as 
local as possible (here inside the loop)



Loops (while)

If the condition fails 
right away, the 

program skips over 
the code inside the 

brackets{}



Loops (while) – interesting case

scanf does return an integer!
scanf returns the number of
 fields that were successfully 

converted and assigned



Loops (while) – interesting case

The while loop produces an interesting behavior. As long as 
you write numbers, the program keeps waiting for more input



Loops (do-while)

do{...}while loops always run at least once!

we need a semicolon here



if / else statements

You don’t need to have the 
else{…} block if not 

needed



if / else statements



if / else statement in one line (quite useful)
This is the only way 

to use if/else to define 
constant variables

This code also 
illustrates how to 

write code with if / 
else if / else

Here is the first time I 
am going to talk 

about “const 
correctness”



if / else statement in one line (useful!)

You can have nested on-line 
conditional statements ( ? : )



if / else statement with logical operators
General advice: if 
a variable is not 

going to be 
modified, make it 

const! 

That helps with 
debugging and 
optimization.



const correctness in a code
If a variable is not going to be modified, make it const! 

https://stackoverflow.com/a/136917/2472169



const correctness in a code
If a variable is not going to be modified, make it const! 

https://stackoverflow.com/a/136895/2472169



Arrays
There are two ways to define arrays in C. Today we will learn one of them

size of the array

counting start from zero



Arrays
Array slicing goes from zero to size -1

< size (this means last 
element is size-1)



Arrays
The size of the array can be chosen at runtime as well! 

compiler does not know the 
size of the array!

This is called 
Variable Length 

Arrays (caution: optional 
feature in C11)

 Be careful with large arrays (link from StackOverflow about StackOverflow!)

https://stackoverflow.com/questions/10575544/difference-between-array-type-and-array-allocated-with-malloc


Arrays
Alternative way to initialize arrays



Multi-dimensional Arrays
You can create n-dimensional arrays easily



Arrays
You can write on array locations that have no memory allocation: segfault

Compiler can’t detect it. Code just 
crashes. Can be quite hard to debug

• Ref. 1 from codeforgeeks
• Ref. 2 from StackOverflow
• Ref. 3 from StackOverflow

https://www.geeksforgeeks.org/core-dump-segmentation-fault-c-cpp/
https://stackoverflow.com/a/2346849/2472169
https://stackoverflow.com/a/6566172/2472169


Arrays
Even worse than segfault is when C just return garbage (out of bounds)

out of bounds access to 
array is undefined 

behavior (it could cause 
a segmentation fault, but 

it doesn't have to)



Arrays
Undefined behavior is the most difficult error to debug (the code just runs)

• Ref. 1 from codeforgeeks
• Ref. 2 from Prof. John Regehr's Blog

https://www.geeksforgeeks.org/undefined-behavior-c-cpp/
http://blog.regehr.org/archives/213


Functions in C
Functions accept 

arguments, do something, 
and return values

Of course, this is C, and 
any basic definitions can 

be tweaked. 

Functions may not return 
anything

Functions may also not 
accept arguments 

arguments

return type
void  -> no 

return



Functions in C

Function copy 
arguments (pass by 
value). You can’t 

change the parameter 
values via arguments*

*Unless you use points 
(next class)

x and y are 
copied

x and y are copied



Functions in C
Functions may not have any arguments



Functions in C
Function return values (just one!)

Having “magic 
numbers” out of thin air 
is bad coding practice.

Btw: not enough digits 
to maintain double 

precision

return type



Functions in C
mildly dangerous 

(but important case): arrays

wrong
wrong

UNDEFINED BEHAVIOUR
May be right/wrong – who 

knows? Nobody! Undefined 

Wrong – but behavior is 
predictable



Functions in C
With VLAs and an extra 

integer argument, we can fix 
the problem

Check input



Functions in C
With arrays we CAN 
change the values of 

the function input

Why? Because under 
the hood arrays are 
basically pointers! 

(see next class)



Functions in C

With arrays we CAN 
change the values of 

the function input

If your function does 
not change array 
values, make the 

argument constant! 
It also helps the compiler



Homework I
The website (https://lucidar.me/en/c-class/lesson-08-08-random-numbers-in-c/) has a 
nice and simple explanation for creating random numbers in C.
• Write a program that simulates a dice with 18 faces
• Write a program that computes 10 uniform random numbers 

between [0,1], then apply the Box-Muller transformation to 
create 10 numbers that obey the normal distribution

Hint: These websites teach how to compute sin, cos, and ln in C
• https://www.tutorialspoint.com/c_standard_library/c_function_sin.htm
• https://www.tutorialspoint.com/c_standard_library/c_function_cos.htm
• https://www.tutorialspoint.com/c_standard_library/c_function_log.htm

https://lucidar.me/en/c-class/lesson-08-08-random-numbers-in-c/
https://mathworld.wolfram.com/Box-MullerTransformation.html
https://www.tutorialspoint.com/c_standard_library/c_function_sin.htm
https://www.tutorialspoint.com/c_standard_library/c_function_cos.htm
https://www.tutorialspoint.com/c_standard_library/c_function_log.htm


Homework II
• Write a C program that finds the greatest common divisor of two 

nonnegative integer values.                                                              
Hint: Below is the pseudocode that describes the algorithm



Homework III
• Write a C program that reverses the digits of an integer.             

Hint: Below is the pseudocode that describes the algorithm



Homework IV
• Write a C program to generate and display a table of n and n2, 

for integer values of n ranging from 1 to 10. Be certain to print 
appropriate column headings

• Write a C program that asks the user for an expression and 
computes the result. Valid options: val1 + val2; val1 – val2; 
val1 * val2 or val1 / val3;

• Write a program that computes the numerical integration via 
trapezoidal rule of a function (e.g., f(x) = x^2 from 0 to 10). 

• Write a program in C to sort elements of the array in 
ascending order.
• Write a program in C to print all unique elements in an 

array.



Additional Reading
• Additional reading on C variable initialization: 

https://stackoverflow.com/a/6212973/2472169 

• Geek for Geeks (GfG) is a great website to learn data structures 
and interesting features in C/C++. Here is the GfG discussion 
about stacks https://origin.geeksforgeeks.org/introduction-to-stack-data-structure-and-algorithm-tutorials/ 

https://stackoverflow.com/a/6212973/2472169
https://origin.geeksforgeeks.org/introduction-to-stack-data-structure-and-algorithm-tutorials/


Additional Reading: Do not smash the stack!

This is much more 
dangerous than you 

think 

The website

https://insecure.org/s
tf/smashstack.html

shows how this type 
of bug can be 

exploited to take 
control of a system!

https://insecure.org/stf/smashstack.html
https://insecure.org/stf/smashstack.html


Additional Reading: What is a stack?
An abstract linear data type (we will implement stack w/ linked-lists)

Stack obeys the LIFO (Last In, First Out) Principle; the last element 
inserted is the first to be popped out.

Operations allowed
•push() to insert an element 
into the stack
•pop() to remove an element 
from the stack
•top() Returns the top element 
of the stack.

•isEmpty() returns true if 
stack is empty else false.

•isFull() returns true if the 
stack is full else false.



Additional Reading: Do Braces actually define stack?
Technically, no. But for all practical purposes, assume it does 

otherwise you may deal with undefined behavior

https://stackoverflow.com/a/2762213/2472169



Additional Reading: Do not get too comfortable in C
Perfect C code can be hard to read: obfuscated C code. 

The following code won a competition on the topic (2020).
The International Obfuscated C Code Contest

Perfect legal C code: only uses basic C operations

https://www.ioccc.org/2020/burton/index.html


Perfect C code can be hard to read: obfuscated C code. 
The following code won a competition on the topic (2020).
The International Obfuscated C Code Contest

Perfect legal C code: only uses basic C operations

Additional Reading: Do not get too comfortable in C

https://www.ioccc.org/2020/burton/index.html

