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String
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Part of the array,

beginning of end of string but not tp_art of the
string delimiter string
Hlell|l|[oO char str([11];|G|ofo|d Day\d??)
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a character string
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char str[15] = “Good Day”;

o SIS 822 DD AL 2o = SELICE

char month[] = “January”;
« HIEZ 7|7t ZAEL| 200 HH A5 = 24

char *pStr = “Good Day”;
Charstr[g] — {‘G,, ‘O,, ‘O,, ‘d,, ¢ c, ‘D,, caa, cy,, ‘WO,};

char str[9];

month —|Jla|njulalr V \O // Local Declarations
str—L [T LI L1 [1]

(a) String Declaration

‘Good Day" —»|G|o|o|d| |Dja]y[\0

DS“' B//' // Local Declarations
pStr |3—>

char* pStr;
str —»|Glojo|d| |Djajy[\0

(b) String Pointer Declaration
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str[0]
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str &str[0]



=
L

AIE

HOIE AL 2|

// Local Declarations

char str[9];

(a) String Declaration

// Local Declarations

pStr |3—>

char* pStr;

_V

(b) String Pointer Declaration
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String Copy?

» char str1[6] = "Hello™;
char str2[6];
str2 =str1; //7?




String Input/Output Functions

formatted input/output functions
e scanf/fscanf
e printf/fprintf

special set of string-only functions
e get string (gets/fgets)
e put string ( puts/fputs).



FLUSH
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e Scanf & ¢t =¢t

- The string conversion code(s) skips whitespace.

Test)

int a; char b;
scanf(“%d”, &a);
scanf(“%c”,&b);

printf (“%d %c¥n”, a, b);

fflush();

W < 0 W N

{

// Read Month
#define FLUSH while (getchar() !=
char month[10];

printf("Please enter a month. ");
scanf("%$9s", month);

FLUSH;

// Read Month

|\n|

)

#tdefine FLUSH while(getchar ! = “Wn’)




Formatted String Input

e char str[10];
e scanf(“%9s”, str);
e str - H{E ZO2IE 5> &7} A L=

» U TA NS BEA] Z2lofl A}



String Manipulation Functions

* #include (string.h)

» String Length and String Copy

» String Compare and String Concatenate

» Character in String

» Search for a Substring and Search for Character in Set
e String Span and String Token

» String to Number



More at

e http://www.cplusplus.com/reference/string/
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http://www.cplusplus.com/reference/string/
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e Lists and various Data Structures



List



What to learn---




Linked List
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e Linked List2| Z2&7? CHA?

Space Complexity O(n)
At 0(1) O(n)
Insert O(n) O(1)

Remove O(n) O(1)



Array - List Pros and Cons
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Linked List

. BIHRH I £ QLT ORI T12IZ 4 Qla -

£ N

list

EI g AN
list /Ilnk data Imk\

(a) Linear list

link data link link data link
(b) Non-linear list

data link data link data link

data link

v
X
list
(c) Empty list



Linked List Node Structures

e §|O|E] B & + 22l E&(CHE ElementE 712|E)

Node with Node with
One Data Field Three Data
Fields
number > name id grdPts >

/
|_ name address phone L=




General Linear Lists

. 7HY Yol A 2| AE

* Retrieve

* Insert

« Change

* Delete

* Traversing
» Building

list data link data link data link data link
(a) Linear list



Insert a Node to Empty List

Before Add

pNew
pList

pPre

pNew->link
pList

39

X RIL

pNew
pList

pPre

After Add

39 X

o
3



Insert a Node at Beginning

pPre pPre

pNew-=link
pList
Before Add After Add
pNew 39 pNew 39 | |
1 =N
pList _—I- 75 | 4= 124 [ |- ... pList ZI 75 | |+ 124




Insert a Node in Middle

pNew->link = pPre—>link;
pPre->link = pNew;

pPNew [_~I—> 96 pNew E—» 96

. —»| 75 | ol 124 | |»-- o — | 75 |V

pPre m/' pPre Ij/

Before Add After Add



Insert a Node at End

pNew->link
pPre->link

pPre->link;

pNeWEI [ 134 pNewEI »[ 134
X
—»| 75 > 124 ... —»| 75 > 124 |\

Before Add After Add



Insert a

10
11
12
13
14
15
16

17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32

Node - Code

NODE* insertNode (NODE* pList, NODE* pPre, DATA item)

{
// Local Declarations
NODE* pNew;

// Statements
if (!(pNew = (NODE*)malloc(sizeof(NODE))))
printf("\aMemory overflow in insert\n"),
exit (100);

pNew->data = item;

if (pPre == NULL)
{
// Inserting before first node or to empty list
pNew->1ink = pList;
pList = pNew;
} // if pPre
else
{

// Inserting in middle or at end
pNew->1ink = pPre->1link;
pPre->1ink = pNew;
} // else
return pList;
} // insertNode




Delete First Node

pList

pPre

‘ pList = pCur->link; I

1

| 124

Cu:\
] »

Before Delete

pList

pPre

(Recycled) | 124

After Delete



Delete - General Case

Before Delete

.. —»| 75

__>

96 —+—»

124

pPre B/' pCur

a

‘ pPre->link = pCur->link ; I

[

pPre B/ pCur

a

(Recycled)

After Delete

124

Pre, Cur 5 747}
£0| &I0|= A =4I



Delete a Node - Code
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This function deletes a single node from the link list.

Pre pList is a pointer to the head of the list

pPre points
pCur points
Post deletes and
returns the
*/
NODE* deleteNode (NODE*
{
// Statements
if (pPre == NULL)
// Deleting first

to node before the delete node
to the node to be deleted
recycles pCur

head pointer

pList, NODE* pPre, NODE* pCur)

node

pList = pCur->link;

else
// Deleting other

pPre->1ink = pCur-

free (pCur);
return pList;
} // deleteNode

nodes
>1link:




Search Linear List

[[E|AE pListZ} QULCE,
struct Node *pWalker = pList;
while (pWalker)

{
If (pWalker-)data == 2= H|0|H)
return 1;
pWalker = pWalker-)next;

J

return O;



Linear List Traversal

i

pList

pWalker
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Print Linear List

5 | void printList (NODE* pList)
6 | {
7| // Local Declarations
8 NODE* pWalker;
9
10 | // Statements
11 pWalker = pList;
12 printf("List contains:\n");
13
14 while (pWalker)
15 {
16 printf("%3d ", pWalker->data.key);
17 pWalker = pWalker->1link;
18 } // while
19 printf("\n");
20 return;




Average Linear List

o 13 o W\

11
12
13
14
15
16
17
18
19
20
21
22

double averageList (NODE* pList)

{
//

//

Local Declarations
NODE* pWalker;

int total;

int count;

Statements

total = count = 0;
pWalker = pList;
while (pWalker)

{
total += pWalker->data.key;
count++;
pWalker = pWalker->link;

} // while

return (double)total / count;

} // averageList




Stack

e Last in First out (LIFO) 2| {|O|E] AE=EA
* Insertion} deletionO| 22k ot & (Top) OIA2F YO ALY,
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Top
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Computer Stack



Stack Implementations

_ ) Head N
Top | = :ﬁ tnEl: |_:-3_|
- |_,, Data
. =T |[nodes
L,
) T
S

(a) Conceptual (b) Physical



Stack Data Structure

count

top

Stack Head Structure

data

link

Stack Node Structure

typedef struct |l
{

int count;
struct node* top;
} STACK;

typedef struct node

{
int data;

struct node* link:
} STACK NODE;




Stack _ Push

28] [X
pPNew > data link
stack

2 S [A
count top data link
N
data link

(a) Before

pPNew "|"data  link
stack [ —
10 L, [
count top data link
| [
data link
(b) After



Stack _Pop

Recycled

ditPtr u-—- @ ditPtr . L o
P data link data link
stack stack
3 (757 | > ~{[757 ]
count top data link count top data link
N [ X
data link data link

(a) Before (b) After



Queue

e First in First out(FIFO) 2| H|O|E] AE=HA
* Insertion2 5t &, Deletion2 CI= 312 Z0|MTF L0{LtCt, :
* Enqueue : 70| 22 2 2= &Y (rear)

* Dequeue : F7O|M oStLEE A7 5t= 21 (front)

CIf RRARES

(a) A queue (line) of people

Remove Insert
(dequeue) (enqueue)
front rear

(b) A computer queue



Queue Implementations

(a) Conceptual queue

front count  rear
{ : )

front rear

(b) Physical queue



Queue Data Structure

- typedef struct node [:k
{

int data:
data next struct node* next;

} QUEUE NODE;

Node Structure

typedef struct

{
QUEUE NODE* front;

int count;
front count rear QUEUE NODE* rear;
} QUEUE;

Head Structure




Enqueue

front count rear front count rear
Queue IE E Queue m m
O = X L 2] [
newPtr data next newPtr data next
Before After

(a) Case 1: Insert into Null Queue

Q front count rear III Q front count rear m
ueue |_|__| |_|__| newPtr ueue |_|__| m newPtr
Y Y v Y Ny
23] [ | | 352 (X B 5~ = [
data next data next data next data next
Before After

(b) Case 2: Insert into Queue with Data



Dequeue

Queue

front count rear

Al

y

data

X

next

Before

Queue

front count rear

X [o] X

deleteLoc |

(a) Case 1: Delete only item in queue

Queue

front count rear

n = ¢
Y
e [~ =5
data next data next
Before

Queue

front count rear

Ex ‘*-¢

deleteLoc

data next

(b) Case 2: Delete item at front of queue
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