
Lecture 10: C part III

Suggested Literature



RECAP: Loops (while): interesting case

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

converted and assigned



RECAP: 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)



RECAP: 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



RECAP: 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



RECAP: Functions in C
With VLAs and an extra integer 

argument, we can fix the 
problem

Check 
input



Static variables (in functions)
Dangerous, but can 

be useful. My 
research code 
contains them

Static variables 
inside functions have 

memory
They last between calls

Variable remember 
values between calls

extremely 
dangerous in 

parallel computation



Error Handling
Code should always check 

for errors constantly. 

There are many ways to do it

One is the “let it crash” 
approach. Code that crashes 
with exit code != 0 is usually 

much better than code that 
runs with wrong/undefined 

behavior



Error Handling

C provides the assert function

Nice feature about assert: it 
provides the file name and line 

where the code failed

Assert also writes the check that 
failed. In this case posnum > 0



Global Variables
Global variables are evil (sometimes unavoidable evil!)

Everyone has 
access to 
Global 

Variables



Global Variables
Global variables are evil (sometimes unavoidable evil!)



Global Variables
Why Global variables are Evil? Answers from SO

“The problem with global variables is that since every function has access to 
these, it becomes increasingly hard to figure out which functions actually 

read and write these variables” Source: https://stackoverflow.com/a/485020/2472169 

The problem that global variables 
create for the programmer is that 
it expands the inter-component 
coupling surface between the 
various components that are 
using the global variables. 

Source: https://stackoverflow.com/a/24501533/2472169

https://stackoverflow.com/a/485020/2472169
http://en.wikipedia.org/wiki/Coupling_(computer_programming)
http://en.wikipedia.org/wiki/Coupling_(computer_programming)
https://stackoverflow.com/a/24501533/2472169


Working with 
Structures: 
enum

enum is a set of 
integer variables 
with names that, 
in some ways, 

vaguely look like 
a type

C enum only 
holds integers

If you don’t specify 
the vars values, 

compiler 
automatically write 0, 

1, 2, 3…



Working with 
Structures: 
enum

C enum only 
holds integers



Working with 
Structures: enum

C enum can provide 
“names” to positions 

in arrays. An 
interesting application 

is for printing error 
messages



Switch 
statements 

(with enums)

{ } are not mandatory, but 
I always include them 

(they isolate local variables 
you may create inside each 

case)



enums is a bit weird
C enum is not strongly typed (a mistake that C++ fixed)

This is C++

This is bad!!!

Because of these problems, I avoid C enum, 
but I am perfectly happy with C++ enum

This is C

https://stackoverflow.com/a/12581154/2472169


typedef keyword
Assign an alternate name to a data type



struct in C
struct allow C to do 

Object Oriented 
Program (OOP)

C++ will take structs 
to another level with 

Classes 



struct in C

struct works like any 
type. For example, you 

can make arrays

PS: why not 
birthday[0].name = “Viv”
array type is not assignable 

https://stackoverflow.com/a/37225315/2472169


struct in C (user-defined type)
Be careful with overflow – undefined behavior



Initialization 
not the same 

as assignment

struct in C

https://stackoverflow.com/a/35674396/2472169
https://stackoverflow.com/a/35674396/2472169
https://stackoverflow.com/a/35674396/2472169


In OOP, we don’t 
change member 

variables directly. We 
use functions

struct in C
OOP style

First time seeing 
pointers and the ability 

to change function 
arguments passed by 

value



Nested struct

Nested struct is a 
good way to make 
struct manageable



Union and Anonymous Unions
advanced 
feature:

types stored 
in the same 

memory 
location



pointers in C



Pointers

Pointers point to the memory 
location of a variable 

indirection operator



Memory mapping

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F
convenience: nums shorter and easy to convert to binary 

Conversion from [0-F] to binary takes 4 bits
Therefore, 0xE2 = 14 * 16 + 2  = 1110 0010 (binary) 

2E

Mapping is written in Hexadecimals 
0xNum implies Num is in Hexadecimal



Memory mapping
Mapping is written in Hexadecimals 

0xNum implies Num is in Hexadecimal

More complicated: 0xAE0 to binary
Conversion from [0-F] to binary takes 4 bits

Therefore, 0xAE2 = 1010 1110 0010 (binary) 
A 2E

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F



Practice 4 bits binary with one hand

21 3 4

8

12

16151413

11109

5 6 7



I only answer my age in Hexadecimals

27 



Pointers
Pointers keep track of the value of the variable it points to

How? int* y = &x;
copies the address of 
the memory reserved 

for the variable x, 
not the value 
assigned to x



Pointers
Pointers keep track of the value of the variable it points to

How? 
int* y = &x;

copies the 
address, not the 

value!



Pointers

Pointers allow you to 
change the original 

value as well

They are “in sync” 
because they get the 
value stored in the 

same memory 
location



Homework I
• Write a program in C to copy the elements of one array into 

another array
• Write a program in C to count the total number of duplicate 

elements in an array.
• Write a program in C to find an array's maximum and 

minimum element.
• Write a program in C to separate odd and even integers in 

separate arrays.
• Write a program in C to count the frequency of each element 

of an array.



Homework II
• Write a program in C 

that checks if a partially 
assigned 9x9 Sudoku 
game is a valid Sudoku 
solution. Hint: 
Pseudocode in the 
picture



Homework III



For the next three questions, consider the 
following short program: 

Homework IV



• C program to swap two numbers (integers) using pointers

• Write a program called mysort that sort an integer array. The 
program should take a function pointer that tells the mysort 
function how integers are compared as shown below

void mysort(int* arr, int size, int (*compare)(int*, int*))

• Write a C program to return multiple value from function.

Homework V



Homework VI


