
Lecture 14: C part VII

Suggested Literature



Why function pointers? Scientific Library
Excellent free library for scientific computing



The GSL Gnu Scientific Library
Integration: adaptive

How to characterize the integrand (one variable)?
With GSL FUNCTION struct

The void* params allows you to send constants to the 
integrand, for example, f(x) = ax + b with a, b constants



GSL
Integration: adaptive

Functions have addresses

Therefore, there is a 
function pointer

Each function type has its 
unique function pointer



Why void*? GSL
Integration: adaptive

Flexibility mandates that 
the params ptr on 

gsl_function to be a void

void pointer is the base of 
generic programming in C

Any pointer can be casted 
into the void pointer.

The converse is also true as 
a void pointer can be 
casted into any pointer



Why some GSL 
functions need 
workspaces? 

To store intermediate 
results

from GSL 
source 
code



GSL
Integration: non-

adaptive

• QNG: weaker, non-
adaptive but fast 
integrator for smooth 
functions

Flexibility mandates that 
params on gsl_function is 

a void pointer.
Source: 
https://www.gnu.org/software/gsl/doc/htm
l/integration.html 

https://www.gnu.org/software/gsl/doc/html/integration.html
https://www.gnu.org/software/gsl/doc/html/integration.html


Strings in C

Deeper dive on 
printf command in 

C: formatting

float numbers
%e, %f, %g



Strings in C

Deeper dive on 
printf command in 

C: formatting

float numbers
%e, %f, %g



Strings in C

Deeper dive on printf 
command in C: 

formatting

Integer: %d
Hexadecimal: %x (0-9a-

f) and %X (0-9A-F)



Strings 
in C

scanf in C: 
user defines 
values on 

the terminal



Strings in C
What if you want 

to specify 
width/precision of 
float numbers at 

runtime?



Literals (in any language)

This is a string literal

There are two technical question: Where are 
literals stored in memory? Can I access that 

memory via pointers?



Literals (in any language)

This is a string literal
In C++, this understand “lvalues” and “rvalues” 

will be crucial. Things that can be on the left 
side vs right side of an assigment



Literals (in C)

There are two 
technical questions: 

Where are literals 
stored in memory? 

Can I access that 
memory via pointers?

https://stackoverflow.com/a/50125548/2472169



Strings in 
C

Introduction to 
char* and

string literals
s and &s are 
the same for 
char arrays

(char array just alias to ptr)
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Strings in 
C

Introduction to 
char* and

string literals



Strings in C



Strings in C
The first arg in 
strcpy(dest, 

source)
is the destination. 
Both arguments in 
strcpy are char*
strcpy = STRing 

CoPY.



Strings in C
An interesting way 

to avoid this 
problem is never to 

directly assign a 
string literal to 

char*.

Use char* strdup( 
const char* s) to 
copy the string 
literal to char*strdup = STRing DuPlicate



Strings in C
getchar/putchar 
read/write a single 
char from terminal



Strings in C

getline allows 
you to read 

entire lines (up 
to \n) 

Be careful with 
buffer 

overflow!



Strings in C
If you provide a 

NULL pointer, C 
will allocate 

sufficient storage for 
your input

malloc only relevant 
when dealing with 
multiple inputs (ex: 
double pointer for 

multiple lines)



Working with files

C has a special 
keywork to 

denote end-of-
file: EOF



Strings in C
We can use strrev to reverse 
lines read via getline/scanf

strcspan(str1, str2) returns 
the length of the initial part 

of str1 not containing any of 
the chars that are part of str2

There are many useful 
functions on string.h header
strrev = STRing REVerse.

strcspan = STRing 
Complementary SPaN.



Strings in C
The use of strcspan is 
quite important when 

dealing with multiple lines 
(we want to reverse them 

separately) 

strcspan = STRing 
Complementary SPaN.



Strings in C
There are useful 

functions on string.h

strpbrk finds the first 
character in the string 
str1 that matches any 
character specified in 

str2

strpbrk = STRing 
Pointer BReaK



Strings in C
What if we want to 

find a string?

strstr returns a 
pointer  to the first 

occurrence of 
string str2 in str1

strstr = STRing 
STRing



Strings in C
How to concatenate 

two strings?
Two options: strcat or 

strncat
Pointer dest (destination) 
should be large enough to 
contain the concatenated 

resulting string.
strcat: STRing CATenate



Strings in C
How to concatenate two 

strings?
Two options: strcat or 

strncat
Pointer dest (destination) 
should be large enough to 
contain the concatenated 

resulting string.
strncat: STRing N-CATenate



Strings in C
How to compare two 
strings (dictionary)?

Two ways: strcmp (locale 
independent) and strcoll 
(advanced as it considers 

language locale)

strcmp: STRing CoMPare
strncoll: STRing COLLate 

(meaning to arrange data in a specific order)

https://stackoverflow.com/a/14087140/2472169
https://stackoverflow.com/a/14087140/2472169


Strings in C
How to compare two 
strings (dictionary)?
Two ways: strcmp (locale 
independent) and strcoll 
(advanced as it considers 

language locale)

Locale here? Important for 
comparison involving 

accentuated letters

Need to set the 
locale

strcmp: STRing CoMPare
strncoll: STRing COLLate 
(meaning to arrange data in a specific 

order)

https://stackoverflow.com/a/14087140/2472169
https://stackoverflow.com/a/14087140/2472169


Strings in C 
(Copying)

There are important 
differences between 

memmove and memcpy
(imp difference when 

strings overlap)
memmove: 

MeMory MOVE

https://stackoverflow.com/a/25179808/2472169
https://stackoverflow.com/a/25179808/2472169


Strings in C 
(Copying)

Why printf only 
prints “Quiz”?

memmove: 
MeMory MOVE

memcpy: MeMory CoPY



Strings in C 
(Copying)

Why printf prints 
“Quiz”?

Strings always end in the 
null char. %s only prints 

until the null char
String != char array



Strings in C 
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Why printf prints “Quiz”?
Strings always end in the 
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fwrite forces printing of the 
char array



Strings in C 
(Copying)

fwrite forces printing of 
the char array

Strings always end in the 
null char. %s only prints 

until the null char
String != char array



Strings in C 
(Copying)

There are important 
differences between 

memmove and memcpy

(ex: when strings overlap)

https://stackoverflow.com/a/25179808/2472169
https://stackoverflow.com/a/25179808/2472169


Homework I



Homework II
What is the output of the following program and why? 

Does this program have a memory leak? Why?



What is the output of the following program and why? 
Does this program have a memory leak? Why?

Homework III



What is the output of the following program and why? 
Does this program have a memory leak? Why?

Homework IV



Write C program that sorts an integer array in ascending 
order using a single pointer and a pointer to a function 
without using qsort. Hint: use the bubble sort algorithm 
(https://en.wikipedia.org/wiki/Bubble_sort)

Homework V

https://en.wikipedia.org/wiki/Bubble_sort
https://en.wikipedia.org/wiki/Bubble_sort
https://en.wikipedia.org/wiki/Bubble_sort
https://en.wikipedia.org/wiki/Bubble_sort
https://en.wikipedia.org/wiki/Bubble_sort
https://en.wikipedia.org/wiki/Bubble_sort
https://en.wikipedia.org/wiki/Bubble_sort


Additional Reading
• Strings in C: https://www.geeksforgeeks.org/strings-in-c/

• Literals in C++ and C: 
https://www.geeksforgeeks.org/literals-in-c-cpp-with-
examples/ 

https://www.geeksforgeeks.org/strings-in-c/
https://www.geeksforgeeks.org/strings-in-c/
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