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RECAP: Pointers

ginclude <stdio.h> whovian@phy504:~/host/Phy504Docker/C$ gcc po
whovian@phy504 :~/host/Phy504Docker/C$ ./point
X =4
&x = 0x400180537c

0x400180537c¢

4

0x400180537c¢

0x4000004010

0x4000004010

‘= 4 What 1f we need to

*y = &x;

printf("x = %d\n", x); modify the pointer

printf("&x = %p\n", (

printf(" y = #p\n", ¢ function argument?
test(&y); .

printf("x = %d\n’, x); We need pointers of
printf("&x = %p\n", (

printf(" y = %p\n", (

printf("&z = %p\n", ( pOlIltGI'S!




RECAP: Double Pointers

finclude <stdio.h>

int main()

{

intial=15; and

intXptrd=1&a;

S (O oAt have the same size;

printf("Size of normal Pointer: %Li \n",

sizeof(ptr)); they arc bOth

printf("Size of Double Pointer: %li \n", addresses
sizeof(d_ptr));

return 0;

whovian@phy504:~/host/C$ gcc pointersl8.c -o pointersl8
whovian@hy504:~/host/C$ ./pointersl8

Size of normal Pointer: &
Size of Double Pointer: &




RECAP:

; d dio.h>
#include <stdlib.h>

&

int main O

{

nst int nrows = 10;

const int ncols = 10;

double** x = (double**) malloc(sizeof(do

if (x == NULL)

{
printf("Error in memory: memory exhaustion \n");
exit(1);

ks

{

x[i] = (double*) calloc(ncols, sizeof(double));

if (x[i] == NULL)

{
printf("Error in memory: memory exhaustion \n");
exit(l);

uble*)*nrows);

i=0; i<nrows; i++)

}
ks
for (int
{
for(int j=0; j<ncols; j++)
{
printf("x[%d,%d] = %0.2f", i,
}
printf("\n");

1=0; i<nrows; i++)

3, x[11031D;

ks
for (int i=0;
{

free(x[1]);
3
free(x);
return 0;'

i<nrows; i++)

on

In this common way: we
need to each
dimension separately

(with the for loop)

When deallocating
memory with , WE
also need to free each

dimension separately



“include <stdio.h>
#include <stdlib.h> (Sii

int main O

{ on

const int nrows = 3;

constiintincols]=13;
const int len = sizeof(double*)*nrows + sizeof(double)*ncols*nrows; dOUble
double** x = (double**) malloc(len);
if (x == NULL) .
i pointers
printf("Error in memory: memory exhaustion \n");
exit(1l);

ky
for (int 1=0; i<nrows; 1++)

{ // for loop to point rows pointer to right loc in 2D array SOlutlon 2

x[1] = ((double*)(x + nrows) + ncols*i);

} (awesome)

for (int 1=0; i<nrows; 1i++)

{ °
for(int j=0; j<ncols; j++) Meory 1S
{ [
x[11[3] = 1 + J;
printf("x[%d,%d] = %0.2f ", 1, j, x[1]1[7]); Contlguous
¥

printf("\n"); whovian@phy504:~/host/Phy504Docker/C$ gcc pointersl6.c -o pointersl6
1 whovian@phy504 : ~/host/Phy504Docker/C$ ./pointersl6
free(x); x[0,0] = 0.00 x[0,1] = 1.00 x[0,2] = 2.00
return 0; x[1,0] = 1.00 x[1,1] = 2.00 x[1,2] = 3.00
x[2,0] = 2.00 x[2,1] = 3.00 x[2,2] = 4.00




Pointer Arithmetic

Pointer arithmetic 1s super
// pointers are incremented and decremented

// by the size of the data type they point to useful to Speed'up dCCCSS

}{nt main() to elements stored on

#include <stdio.h>

int a = 22; contiguous containers

int* p = &a;

printf("p = %p\n", (void*) p);

printf("p++ = ¥p\n\n", (void*) ++p); // +dbytes whovian@phy504 : ~/ho
// = +16bits D
// = +0x4

= Ox4001805384
double b = 22.22; p++ = 0x4001805388

double* q = &b;

printf("q = %p\n", (void*) q);

printf("g++ = ¥p\n\n", (void*) ++q); // +8 bytes = Qx4001805388
// = +32bits Ox4001805390
// = +0x8

v L}

chardc{=ka;;
char, *r. = &c; — Qx4001805383
printf(Gril= %\n’ Yr);
printf("r+ = %p\n", (void*) ++r); // +1 byte 0x4001805384
// = +4bits
// = +0x1 Source:
return Q; https://www.geeksforgeeks.org/pointer-

arithmetics-in-c-with-examples/



https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/
https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/

Pointer Arithmetic

#include <stdio.h>

int mainQ Pointer arithmetic

{ .
int x[10] = {1,4,6,8,10,12,14,16,18,20}; is super useful to

int* ptrl = &[0]; // address of the first elem speed-up access

printf("x[%1] = %1 \n", 4, *(ptrl+3)); // 4th elem to elements stored
on contiguous
int *ptr2 = &x[9]; .
printf("proof x mem is contiguous: @x¥Lx\n", containers
(ptr2 - ptrl)*sizeof(int)); // 9 * 4 = 36 (dec)
// = 24 in Hex

Source:
https://www.geeksforgeeks.o

printf("proof x mem is contiguous (dec): %ld\n", re/pointer-arithmetics-in-c-
(ptr2 - ptrl)*sizeof(int)); // 9 * 4 = 36 (dec) PR LIy,
// = 24 in Hex
return 0;
whovian@phy504:~/host/C$ ./ptrarith2
x[4] = 8
proof X mem 1s contiguous: 0x24
proof X mem 1s contiguous (dec): 36



https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/
https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/
https://www.geeksforgeeks.org/pointer-arithmetics-in-c-with-examples/

Function Pointers
#include <stdio.h> * Like normal data pointers,

// Source: we can have pointers to
// www.geeksforgeeks.org/function-pointer-in-c/

functions

void fun(int a)

/ * Unlike normal pointers, we

do not allocate or deallocate
memory using function
pointers.

printf("Value of a is %d\n", a);
¥

int main(Q)

{

// fun_ptr is a pointer to function fun() . .
void C*fun_ptr)(int) = &fun;  Unlike normal pointers, a

/* above line is equival of following two fUIlCthIl pOlIltCI' pOlIltS to
void (*fun_ptr)(int); code, not data. Function

fun_ptr = &fun; . .
*/ pointer stores the starting

(*fun_ptr)(10); // Invoking fun() using fun_ptr memory Of the executable
return 0; COde.

}

whovian@hy504 :~/host/C$ gcc pointersl19.c -o pointersl9 Source: '
whovian@phy504 :~/host/C$ ./pointersl9 https://www.geeksforgeeks.org/function-
Value of a 1s 10 poin‘[er_in_c/



https://www.geeksforgeeks.org/function-pointer-in-c/
https://www.geeksforgeeks.org/function-pointer-in-c/

#include <stdio.h>

R @ B0 Function Pointers
{

printf("Addition is %d\n", a+b);
by
void subtract(int a, int b)

{

printf("Subtraction is ¥d\n", a-b);

ks
void multiply(int a, int b)

{ . p p p p : .
} printf("Multiplication is %d\n", a*b); lee normal pOlnterS’ WwWEe

}{Hﬁ/m((;:":g/ of function pointers Can have an aITay Of

void (*fun_ptr_arr[])(int, int) =
{add, subtract, multiply};

function pointers.

Source: https:// www.geeksforgeeks.org/function-pointer-in-c/

int ch, a = 15, b = 10;

printf("Enter Choice: @ for add, 1 for "
"subtract and 2 for multiply\n");

scanf("%1", &ch);
if{(ch]>Y2)
{

return 0Q;
L
C¥funlptrfarr[ch])(a;Yb);
return Q;



https://www.geeksforgeeks.org/function-pointer-in-c/

#include <stdio.h>

void funl()
{
printf("Funl\n");
3
void fun2()
{
printf("Fun2\n");
3
// A function that receives a simple func
// as parameter and calls the function
void wrapper(void (¥fun)())
1
fun();
}

int main()

{
wrapper(funl);
wrapper(fun2);
return 0;

¥

Function Pointers

Like normal data
pointers, a function

pointer can be

passed as an

argument and can
also be returned

from a function.

Source:

https://www.geeksforgeeks.org/function-
pointer-in-c/



https://www.geeksforgeeks.org/function-pointer-in-c/
https://www.geeksforgeeks.org/function-pointer-in-c/

Linked List

A linked list 1s a linear
data structure in which

// 1 wrote Node on the top as well so I can
// add a pointer to the same type (the next

// pointer). Without this, the compiler would have the elements are not
// been lost

_ Node stored at contiguous
{ // A linked list node .
data; memory locations. The
// Here we need to use th word struct even . .
// with typedef elements 1n a linked
Node* next; . . .
1 Node: list are linked using
pointers.
Head Source:
https://www.geeksforgeeks.org/data-
L‘L structures/linked-list/

OESOERTESDEN

Data Next



https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/

Linked List
Adding element to the top of the LL

void push(Node** head_ref, int data)
{
// 1. allocate node R R e A g N o e e
// Remember out class on pointers
// Without malloc, Node x would be erased
// when the function stack collapses.
Node* x = (Node*) malloc(sizeof(Node));

x->data = data; // 2. put in the data

// 3. Next of x links to the original head
x->next = (*head_ref);

// 4. move the head to point to the new node
// This 1is why we need pointer to pointer
// We are modifying the original linked list
(*head_ref) = x;

Source: https://www.geeksforgeeks.org/data-structures/linked-list/



https://www.geeksforgeeks.org/data-structures/linked-list/

Linked List

Add a node after a given node

void InsertAfter(Node* prev_node, int data)
{
if (prev_node == NULL)
{
printf("node cannot be NULL");
return;
}
// allocate new node & write data
Node* x = (Node*) malloc(sizeof(Node));
x->data = data;

// Make next of new node as next of prev_node
x->next = prev_node->next;

// move the next of prev_node as new node
prev_node->next = x;

Source: https://www.geeksforgeeks.org/data-
structures/linked-list/



https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/

Linked List
Add a node at the end

void append(Node** head_ref, int data)
{

// allocate node & write data to new node
Node* x = (Node*) malloc(sizeof(Node));
x->data = data;

x->next = NULL; // this will be the last node

if (*head_ref == NULL) ‘ PQLJ'L‘_*“_“‘———
{ // if LL is empty, then make the new node as head iR —éNeJﬂnk)\

*head_ref = x; // we modify the pointer that is

// why the pointer to pointer arg ' | —.} Nﬂ!
} Ko NuLl

else , -

{ ' .
Node* last = *head_ref; ’E}'4> bJ()l.L_

while (last->next != NULL)
{ // traverse till the last node
last = last->next;

by
last->next = x; // Change the next of last node

return;

Source: https://www.geeksforgeeks.org/data-structures/linked-list/



https://www.geeksforgeeks.org/data-structures/linked-list/

Linked List

Showing all the functions that add elements in
practice

void PrintList(Node* node) i (AR, '{»\w\ N—)Aa’ca. o
{ S— e
while (node != NULL) j?. N xN-—N\ex‘{*

{ 1
printf(" %d ", node->data); l -ﬁm?—ﬁg}& AD' ‘\LU\.L.#

nhode = node->next;

. .‘1 m& Q&ﬁéa-\a)

e D

h

‘_-~~—'-‘“4——"—-

—M——?E-iE}aQ*ﬂ —NaL
‘ N ?mgLN ig




Linked List

Showing all the functions that add elements 1n practice
int main()
{

// Start with the empty list
Node* head = NULL;

append(&head, 6);// linked l1ist becomes 6->NULL
push(&ead, 7); // linked list becomes 7->6->NULL
push(&head, 1); // linked list becomes 1->7->6->NULL
append(&head, 4);// linked list becomes 1->7->6->4->NULL

// linked list becomes 1->7->8->6->4->NULL
// Remember that head->data = 1

// head->next->data = 8
InsertAfter(Chead->next, 8);

printf("Created Linked list i1s: ");
PrintListChead);
printf("\n"); whovian@hy504:~/host/C$ gcc linkedlistl.c -o linkedlistl
return 0; whovian@phy504:~/host/C$ ./linkedlistl
Created Linked list 1s: 1 7 8 6 4




Linked List

How to count the
number of elements 1n a

1nt GetCount(Node* head) hnked hSt

{
int count = 0; Z@LCRECNEIAEE Because memory 1S non-

Node* current = head; // Initialize current

contiguous, we can’t
while (current != NULL)

{ access 1t via pointer
count++;

current = current->next; arithmetic. To count

} .
T count elements, we must visit

.

all nodes until we hit the
pointer.

Source:
https://www.geeksforgeeks.org/data-
structures/linked-list/



https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/

Linked List

Check whether the value

bool search(Node* head, int x) X 1S pI’GSCIlt in a linked list

{

¥

Node* current = head; // Init current Because memory 1S Non-

while (current != NULL) contiguous, we need to
{ .. i
if (current->data == x) visit all nodes to check 1t

{ .
T GO the element exists

i : : :
current = current->next; No pointer arithmetic

} :
return false: possible to get where the

next element will be

Source: https://www.geeksforgeeks.org/data-

structures/linked-list/



https://www.geeksforgeeks.org/data-structures/linked-list/
https://www.geeksforgeeks.org/data-structures/linked-list/

Linked List

vold ltreverse(Node** head_ref)

How to reverse a

d
Node* prev = NULL; . .
Node* current = *head_ref; hnked hSt?
Node* next = NULL; Source:
https://www.geeksforgeeks.org/reverse-
while (current !'= NULL) a-linked-list/
{
next = current->next; // store next prev head
// Reverse current node's pointer. ‘ ‘ 4
// instead of pointing to the next node, [DVANEN ' o > gy > mNURE
// current will point to the prev node. T
// Next is not lost because we stored it .|
current->next = prev,
// Move pointers one position ahead. Whil? (Saeng s essl
prev = current; next = current->next:
Cururuent next- current->next = PIrev ;
} 4 prev = current:
current = next:
*head_ref = prev; // current is null 1
} *head_ref = prev:



https://www.geeksforgeeks.org/reverse-a-linked-list/
https://www.geeksforgeeks.org/reverse-a-linked-list/

Linked List

| | How to reverse a
// Start with the empty list ) ]
Node* head = NULL; llnked llst?

append(&head, 6);// linked list becomes 6->NULL
push(&head, 7); // linked list becomes 7->6->NULL
push(8&head, 1); // linked list becomes 1->7->6->NULL [MCHIAAMABEESNEESHUEGTHE
append(&head, 4);// linked list becomes 1->7->6->4->NU a-linked-list/

main()

Source:

printf("Created Linked list is: "); prev head
PrintList(head); ‘ ‘ v
printf("\n");
NULL -\ UL
// now reverse it f
ltreverse(&head); e
printf("Reversed Linked list is: ");
PrintList(Chead);
R while (current |= NULL)
Q; {
4 next = current->next;
current->next = prev;
whovian@phy504:~/host/C$ gcc linkedlist3.c -o linkedlist3 prev = current;
whovian@phy504:~/host/C$ ./linkedlist3 current = next;
Created Linked list is: 1 7 6 4 ¥

Reversed Linked list is: 4 6 7 1 *head_ref = prev;


https://www.geeksforgeeks.org/reverse-a-linked-list/
https://www.geeksforgeeks.org/reverse-a-linked-list/

Linked List

How to find last element a linked list?

—_— o - - ,_-.—q—.—_—-— C I

Node* LastNode(Node* head) voe R e e a2
{ // Finding last node of linked list 3 !
if(head == NULL) , head Nead->hext e
{ // in case the linked list is empty
head; TNeok —SNEXT 15 NOT NULL
5 hegL_bggé-é next

while Chead->next '= NULL)
{

head = head->next;

¥

head;

Source:
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/



https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/

Linked List

How do you swap consecutive elements on a
linked list?

void swap(Node* a, Node* b)
{

int temp = a->data;

a->data = b->data;
b->data = temp;
5

Source:
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/



https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/

void ltdelete(Node** head_ref, int pos)

assert(pos > @); // post = 1, first pos Linked LiSt

pos--;
Node* tmp
Node* prev

*head_ref;

B e Delete nodes 1n a linked tree?

if (pos == 0)
{ // Del first element

if(Ctmp !'= NULL)

{ // if num nodes = @, nothing to del
(*head_ref) = (*head_ref)->next;
free(tmp);

by

}

else
{€//4 posi>R1
for (int 1=0; i<pos; i++)

d
if (tmp == NULL)
{ // in case pos > number of nodes

|
break; bJClJ_JDJl;ﬁ
} :

prev = tmp;

o RASRERAES - >j:mp variable makes sure e
7 (tmp = NULL) ., ‘ \06* +hiNdQ

{

prev->next = tmp->next;
free(tmp);

Source: https://www.geeksforgeeks.org/deletion-in-
linked-list/



https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/

void ltdelete(Node** head_ref, int pos)

{

3

assert(pos > @); // post = 1, first pos Linked LiSt

pos--;
Node* tmp *head_ref;

Node* prev = *head_ref, Delete nOdeS ln a llnked tree?

if (pos == 0)
{ // Del first element

if(tmp != NULL) :
{ // if num nodes = @, nothing to del N& P"l"a\'

(*head_ref) = (*head_ref)->next;

- T N
}t;lse | T

{ // pos > 1 = ?‘Y T™™P T)"I?-)N_EXI'_

for (int 1=0; i<pos; i++)

{ e RS0 S—_ — @ S —

if (tmp == NULL)
{ // in case pos > number of nodes M&ﬂ M' ? NEXT'

break; '
} : ] RS . | oo
' T™P |

prev = tmp;
tmp = tmp->next;

if Ctmp !'= NULL) | | : ‘&'tg_CTMP)

{

prev->next = tmp->next;
free(tmp);
¥

Source: https://www.geeksforgeeks.org/deletion-in-
linked-list/

}



https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/

int main()

{

Linked List

Node* head = NULL;

append(&head, 1);
push(&head, 2);
push(&head, 3);
push(&head, 4);
push(&head, 5);
push(&head, 6);

push(&head, 7); How to delete nodes 1n d
printf("Created Linked list is: llnked tree?

PrintList(head);
s t_F "\ 1) ; . M
printf("\n®) Source: https://www.geeksforgeeks.org/deletion-in-
linked-list/

// now delete first element
ltdelete(&head, 1);
PrintList(Chead);
printf("\n");

// now delete third element
ltdelete(&head, 3);

PrintList(head);  Whovian@phy504:~/host/C$ ./linkedlist6
pELICECEnD); Created Linked list is: 7 6 5 4 3 2 1
return 0; ORSEA3EZ81

OSSR


https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/

void RemoveDuplicates(Node* head)

. Linked List
if (head == NULL)
{ // do nothing if the list is empty .
return How to remove duplicates
while (head->next != NULL) in a sorted linked tree?

{
1f (head->data == head->next->data)

{
Node* tmp head->next;
head->next = head->next->next;
free(tmp);

by

else

{

Source:
https://www.geeksforgeeks.org/remove-duplicates-
from-a-sorted-linked-list/

head = head->next;

head—) NEXT = head ~>NexT= —INEXT

-EreLCT)_l?)



https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/

int mainQ)

{ [Linked List

Node* head = NULL;

append(&head, 6);

push(&head, 20);

push(&head, 13);

push(&head, 13);

push(&head, 11); How to remove
push(&head, 11); . .

push(8head, 11); duplicates 1n a sorted
push(&head, 10);

push(&head, 9); llnked tree?

printf("Created Linked list is: "); Source:

Pr?ntLiﬁt(Tead); https://www.geeksforgeeks.org/deletion-in-
poLIti(g\ep); linked-list/

// now delete duplicates
RemoveDuplicatesChead);
printf("Linked list w/ no duplicates: ");

PrintList(head); . . . ‘
printf("\n"); whovian@phy504:~/host/C$ gcc linkedlist7.c -o linkedlist?

whovian@phy504:~/host/C$ ./linkedlist?
return Q, Created Linked list 1is: 9 10 11 11 11 13 13 20 ©
Linked 1ist w/ no duplicates: 9 10 11 13 20 6



https://www.geeksforgeeks.org/deletion-in-linked-list/
https://www.geeksforgeeks.org/deletion-in-linked-list/

Linked Lists

How do you swap consecutive elements on a
linked list?

void swap(Node* a, Node* b)

{

int temp = a->data;

a->data = b->data;
b->data = temp;
5

Source:
https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/



https://www.geeksforgeeks.org/remove-duplicates-from-a-sorted-linked-list/

void sortlode* head) Sort in Linked List

1fChead == NULL)
{ Repeat “Pass” until an entire

alFa' 4- 2 1'aNd
recurn,

} iteration without any swaps

int swapped: (51428)->(15428), (14258)->(14258)
do (14258)->(12458),

(15428)->(14528), ]
: (14528)->(14258), (12458)->(12458)

swapped = 0; (12458)->(12458)
14258)->(142
Node* p@ = head; ( 58)->( 58),

First Pass Second Pass
while (p@->next != NULL)
d (12458)->(12458)
1f(p@->data > p@->next->data) (12458)->(12458)
{
swap(p@, p@->next); (12458)->(12458)
swapped = 1; (12458)->(12458)

¥ :
p@ = p@->next; Third Pass

¥ . whovian@phy504:~/host/C$ ./linkedlist8
} while (swapped == 1); created Linked list is: 6 10 2 5 7 50 3 1

¥ Linked list w/ no duplicates: 1 2 3 5 6 7 10 50



Doubly Linked Lists

Double Linked list 1s a linear data structure in which
the elements are not stored at contiguous memory
locations. The elements 1n a linked list are linked

using pointers on both directions

Source: https://www.geeksforgeeks.org/doubly-linked-list-tutorial/




Doubly Linked Lists

void push(Node** head_ref,

Bl A\ dding element to either at
T o o WD the top or end of the DLL

(Node*) malloc(sizeof(Node));

x->data = data; T ———— T e i
x->next = NULL: il 'M T

x->prev = NULL;
SL &u

//2. Next of x links to the ——
//original head
x->next = (*head_ref);

{

if (*head_ref != NULL)

{
//3. prev of head links to x

(*head_ref)->prev = x;

}

//4. move the head to point to
//the new node
(*head_ref) = x;




Doubly Linked Lists

\Eoid append(Node** head_ref, int data) Addlng element tO elther at
e  the top or end of the DLL

x->next = NULL;
x->prev = NULL;

if (*head_ref == NULL)
{
*head_ref = x;
geturn;

}

else

{

Node* last = *head_ref;

while (last->next !'= NULL)

{ // traverse till the last nodefs
last = last->next; i

}

last->next = x;

x->prev = last;




Doubly Linked Lists

void InsertAfter(Node* prev_node, int data)

® 0 @Rt = (IS Add a node after a given

{
printf("node cannot be NULL");

return;
by
Node* x = (Node*) malloc(sizeof(Node));
x->data = data;
x->next = NULL;
x->prev = NULL;

x->next = prev_node->next; B
prev_node->next->prev = X;

prev_node->next = X;

X->prev = prev_node;




Doubly Linked Lists

Print all nodes with a possible rewind

\ /7
\/ |
¥ \.

{

}

)1d PrintList(Node* node)

while (node !'= NULL &&
node->prev != NULL)
{ // rewind list
node = node->prev;
5
while (node !'= NULL)

{

printf(" %d ", node->data);
node = node->next;

¥



Doubly Linked Lists

int main()

{

Node* head = NULL;

append(&head, 6);// linked list becomes 6->NULL
push(&head, 7); // linked list becomes 7->6->NULL
push(&ead, 1); // linked list becomes 1->7->6->NULL
append(&head, 4);// linked list becomes 1->7->6->4->NUL

// linked list becomes 1->7->8->6->4->NULL

// Remember that head->data = 1 All together
// head->next->data = 8
InsertAfter(Chead->next, 8);

printf("Created Linked list is: ");
PrintList(head);
printf(g\np);

return 0;

h

whovian@phy504:~/host/C$ gcc dblll.c -o dblll
whovian@phy504:~/host/C$ ./dbll1l
Created Linked 11st 1s: 1 7 8 6 4



Homework I
* Write a program that demonstrates two facts:

1. Arrays themselves are not passed to functions, but a pointer to
the first element of the array 1s what 1s passed.

2. Ints and floats are directly passed to functions.

Your output should be compelling evidence printed out to the
terminal window (standard out). Note that you can use any type of
array that you would like. Your program will compile with an
appropriate warning if you're doing this correctly.

* According to the C standard, arr[O] 1s actually syntactic sugar
for . Write a program called arraysugar.c that prints all the
elements of an integer array using this alternative notation.



Homework 11

What 1s the output of the following program and why?
Does this program have a memory leak? Why?

#include <stdio.h>

int main()
{
int *ptr, arr[] = {10, 20, 30, 40, 50%;
ptrd=Jarr,;
iy © ER
ptr += 2;
Sy © BF

printf("Val = %d\n", arr[@]+arr[2]);

return 0;




Homework 111

Write a C program that generalizes to a doubly linked list
the following operations

 Delete nodes from a doubled linked list
 Reverse a double linked list

* Remove duplicates 1n a sorted double linked list
* Sort a double linked list



H

omework IV

A binary tree 1s a tree data structure 1n which each node can
have at most two children, which are referred to as the left child

and the right child. T

he topmost node 1n a binary tree 1s called

the root, and the |

bottom-most nodes are called leaves.

 Write the function Node* NewNode(int data) that creates a
binary tree, allocates data to the node, and set left and right

children to NULL

1 \«——— Root Node Node {

4 ................. 5 ................. 6 ................. 7 .............. Leaf Nodes

data;
Node* left;

Node* right;
} Node;




