Data Structure & Algorithm
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& & (Stack)

te gL B (LIFO)

LIFO : last in first out °
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int top=0; /[/top#~ & 3 0
push(

if (top<MaxSize){
stack[top]=n;

}

top++;
return o;

else

return -1;




Pop i & i

iy

pop()
{
if (top>0){
top-;
k=stack[top];
return k;
}

else return -1;
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#FIFO : First In First Out
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48's 8 71 (Linked List)
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Link(to next node)
data ® >
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node

address of;,‘ ‘._ ptr->data 4#7 ptr->link 4>‘
first node
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& T f}; «h¢ 7|(sequential list » 45 )) T %

v
3 f;;u: L EHR S T3~ | (insertions)er 4]

“,4rf | (deletions) -
@® 7% "mat; fr Tcat; 2 B4~ T sat |
. Get anode that is currently unused; let its address be paddr.

.. Set the data field of this node to mat.

5. Set paddr’s link field to point to the address found in the link
field of the node containing cat.

4. Set the link field of the node containing cat to point to paddr.




"2 R — B Link List

®LE DT L AoT
typedef struct list_node *list_pointer;
typedef struct list node {
char data[4];
list_pointer link;
Iy

list_pointer ptr = NULL;

= - B 374 2( node)

® # 2 - @Ardinode
ptr = (list_pointer) malloc(sizeof(list_node)); //fe ¥ - Wik

address Ofﬂ ‘4* ptr->data —% ptr->link —»‘
first node

@ £ 3¢ FACbat i list
strcpy(ptr->data, “bat”);
ptr->link = NULL;

"7 iddtressdof 4>‘ ‘47 ptr->data —.‘4— ptr->link —.‘
irst node
w [ — o[>

ptr

NULL |




Create a two-node list

typedef struct list_node *list_pointer;
typedef struct list_ node {

int data; NULL
list_pointer link;

h ptr
list_pointer ptr = NULL;

list_pointer create2() ‘ ‘ 10 ‘ ‘ 20 ‘NULL‘
ptr

{

list_pointer first, second;

first = (list_pointer) malloc(sizeof(list_node));
second = (list_pointer) malloc(sizeof(list_node));
second->link = NULL;

second->data = 20;

first->data = 10;

first->link = second;

return first;

#1#% & 2L(Deletion )from a list

void delete(list_pointer *ptr, list_pointer trail, list_pointer node)
{ I* ptr may change, pass in the address of ptr */

[* trail is the preceding node, ptr is the head of the list */

if (trail) trail->link = node->link;

else *ptr = (*ptr)->link;

free(node);

v v
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ptr

ptr Erail node ptr
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delete(&ptr, ptr, ptr->link)




Linked Liste g *

# % 78 ;* (Polynomials) % -+

A(x) =a, ;X®mt + -+ +a,x"

typedef struct poly_node
*poly._pointer;

typedef struct poly_node {

int coef; .
coef | expon link

int expon;

poly_pointer link;
h
poly_pointer a, b, d;

& 7linked lists

@ If the link field of the last node points to the first node
in the list, all the nodes of a polynomial can be freed
more efficiently.

# Circular % -+ 3 /% :

ptr = 3x™ +2x° +1
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= 3% #t (binary search tree)
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= A IF fFenig B (traversal)
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® F it B¥_(inorder traversal)
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Bl25 (Graph)

® [§]7)(Graph) &4y 1 if (Edge)#-& 2 (node, Vertex)id
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® G=(V, E) O—2,
m V =vertex set “.@
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= Adjacency list
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Bl enfe &

4 Breadth-first search (BFS)
# Depth-first search (DFS)
m Topological sort

= Strongly connected components

# » B (undirected Graph) % 71/
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Figure 22.1  Two representations of an undirected graph. (a) An undirected graph G having five
vertices and seven edges. (h) An adjacency-list representation of G. (¢) The adjacency-matrix rep-
resentation of G.
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% = B (directed Graph) # 72
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Figure 22.2  Two representations of a directed graph. (a) A directed graph G having six vertices
and eight edges. (b) An adjacency-list representation of G. (c) The adjacency-matrix representation
of G

Breadth-First Search (BFS)
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Depth-first search (DFS)
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Spanning Tree(E B #F)

# A spanning tree of a graph is just a subgraph
that contains all the vertices and is a tree.

# A graph may have many spanning trees;

# for instance the complete graph on four
vertices
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Minimum spanning tree

#The weight of a tree is just the sum of
weights of its edges.
# Lemma: Let X be any subset of the vertices of

G, and let edge e be the smallest edge
connecting X to G-X. Then e is part of the

minimum spanning tree.

Kruskal's algorithm

@B SR L RS UEE D o
Kruskal's algorithm:

sort the edges of G in increasing order by length
keep a subgraph S of G, initially empty
for each edge e in sorted order

if the endpoints of e are disconnected in S

addetoS
return S
& ol (FremEi)
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7hip i (edge) 5 3T Blendo| & &4 24 (minimum-cost
spanning trees) ® ?

Sort:

5,6,10,12,15,18,21,
24,25,30

(a) AB
(b) CD
(c) CE
(d) EF

Minimum cost spanning tree

TR P o] 2 A $ 5% Minimum cost spanning tree)
S EES N
(a) 17
(b) 20
¢cdr-22
(d) 14
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k2 F [ (Shortest Path)
Single Source All Destinations

Determine the shortest paths from v0 to all the remaining vertices.

*Figure 6.29: Graph and shortest paths from v, (p.293)
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E 2 F [ (Shortest Path)

Example for the Shortest Path  Peston
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k2 F [ (Shortest Path)

Single Source All Destinations

void shortestpath(int v, int
cost[] [MAX ERXTICES], int distance[], int n
short int foundl[])

int i, u, w;
for (i=0; i<n; i++) {
found[i] = FALSE; O(n)
distance[i]l = cost[v]I[il:
}
found[v] = TRUE;
distancelvl = 0;

for (i=0; i<n-2; i++) {determine n-1 paths from v
u = choose(distance, n, found);
found[u] = TRUE;
for (w=0; w<n; wtt)
if (!'found[w]) sui
if (distance[u]+cost[u] [w]<distance[w])
distance[w] = distance[u]+cost[u] [w];

45w Shw

~

E 2 F [ (Shortest Path)
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£ E (sort)

S HEHZ (AAERZ) O(n)
@R (AA2HEZ) O(n)
SPFHBE (T 2HE)

@ Heap # 5 (e 2EH )

® & & £ 5 (Merge sort)

@ Shell # 5 (T 23 »2)

Merge Sort

# Definition: A sort algorithm that splits the items to be
sorted into two groups, recursively sorts each group,
and merges them into a final, sorted sequence.

# Run timeis &(n log n).
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#% (Search)

®F{HEIOFZ O(n)

~ % E

*Program 7.1:Sequential search (p.321)

int seqsearch( int list[ ], int searchnum, intn )

{

/*search an array, list, that has n numbers. Return 1, 1f

list]i]=searchnum. Return -1, if searchnum is not in the list */

int 1;
list[n]=searchnum: sentinel
for (i=0. list][i] != searchnum; i++)

=

returmn ((1<n)?1:-1)

CHAFPTER T 4
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*Program 7.2: Binary search (p.322)

int binscarch{eclement list| ], int searchnum, int n)
{
/* search list [0]. ..., list[n-1]%/
int left = 0, right = n-1, middle;
while (left <= right) {
middle = (left+ right)/2;
switch (COMPARE(listimiddle].key. searchnum)) {
casc -1: left = middle +1;
break;
case (: return middle;
case l:right = middle - 1;
H
}

return -1;

O(log,n)

CHAFTER 7
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