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Welcome to Array & Pointer

Hell! E







Input Devices

P e o e e o o o e o e o e e o

Auxiliary Storage Devices

> Monitor

Output Devices



M\ #include <stdio. h>.
Programmer . int - main (void )
Text Editor {
} /7 main Source
| Compiler
Object

00110 10010101010
001100110 10010 O1

Linker

01001 01110110100 / Executable

Library

Runner

Results




‘ Void I

‘ C Types I
Integral I

Floating-pointl‘ Derived I
|

I Boolean I

Character I‘ Integer ” Real I

Imaginary I‘ Complex I
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XE (Selection Statement)

1 (Condition) 0f| [Lf2fA] MEHA O = m 2 == |
= 19| FlowgE &

02

s
I

2-Way Selection
e if~else

Multi-Way Selection
e if~elseif~else, switch

« ZAZ Ol ADHER| &£ ZAES P2 4 L. (nested)




Loop (122])

* pre-test loop: At A5t |
while &, for &

* post-test loop: &5t AAISH |
do~while &

* Requirement
* Initialization
« Update
e Condition Check

| 2 “z »
« NA FANS ALIQ - "F=2
for bre 5142

SI+E 2 ], while, do~while2 2E I}



o
4

Zero or more data
values can be passed.
| I 11

b dbwmd b

YV YV ¥

Side Effects

At most one data value
or structure can be returned.




H2e| SZ=2 240t R E

}

int sgr (int Xx)

// Statements
return (X * X);
// sqr

Two values received
from calling function

{

double average (int x,int y) Il

double sum;

sum = X + y;
return (sum / 2);

// averagi//kfmuﬂ__ﬁﬁﬁﬁh\\
One value returned

parameter variables
X

y

local variable
sum

to calling function




Call-by-Value

// Function Declaration Il
void downFun (int x, int y);
int main (void)

{

// Local Definitions

int a = 5;

15
// Statements

downFun (a, 15);
printf("%d\n",
return 0;

} // main

— — (]

I

I
)i |
One-way
communication

void downFun (int x, int y) Il | |
{ X |2 20 y| 15

// Statements

X = X +Y;
return; Only a copy
} // downFun




Call-by-Reference

// Function Declaration Il
void biFun (int* ax, int* ay);
int main (void)

{

// Local Definitions

int a = 2;
int b = 6; Z 4 £ 2

// Statements

biFun (&a, &b);

return O0;
} // main

Dereferences

void biFun (int* ax, int* ay) Il \ |
{

ax ay
*ax = *ax + 2;

*ay = *ay / *ax;
return;
} // biFun




SWAP

void exchange (int* numl, int* num2); Note that the type

// Function Declarations
includes an asterisk.

int main (void)

// Local Definitions
int a;
int b;

// Statements

exchange (&a, &b);

return 0;
} // main

Address
operators

void exchange (int* numl, int* num2)|l

{ numi  num2
// Local Definitions

int hold; num1 and num2

are addresses

// Statements

hold = ‘*numl; Note the indirection I:I

*numl = *num2; operator is used for hold

- dereferencing.
*num2 hold;

return;
} // exchange




Recursion

o
=EES

e Base Case (n=1)
e n=k 2 n=k+17?

O ALEQ?
« 2 BH| & CHEGH| = 5 QL)

o CHA: M| R 2| A7} BT}




Limitations of Recursion

* Recursive solutions may involve extensive
overhead because of function calls

* Each recursive call uses up some of memory
allocation

* Possibly duplicate computation, but not always



Duplicate computation on Fibonacci

Fibp,

Fibn_‘] -

Fib n-3 [ Fib p-4

Fibn_2

Flbn_ / Fibn-s Fibn-S + Fibn-4

Fib(4)

Fib(3)

\+

Fib(2) A4/ Fib(1) Fib(1)
1 1

Fib(1) Fib(0)

Fib(2)

Fib(0)

(a) Fib(n)

(b) Fib(4)




Tower of Hanoi

void tower (int n, char source, char auxiliary, char dest);
source= A|2HA, auxiliary= S, deste= 2214

e Base case: if(n==1) source = destination

. else:
tower(n-1, source, dest, auxiliary); (1)
source - destination; (2)

tower(n-1, auxiliary, source, dest); (3)




Program

Data Source

Data Destination



FILEI/O

e Z=(console) sHIC| A
St Steam

FILE *inFile;

infile = fopen(“text.txt”, “w");

~N N

fFclose(infile):

SO0 Of O (Lixt .c etc) 2} A 53| &

#include <stdio.hs> h
{ _Internal
int main (void) \Lile Variable

FILE* spData;

spbhData = fopen ("MYDATA.DAT", "w");

} // main External
File Name
FILE
- IspData
MYDATA . DAT
Physical File

=) @S [

i1




CHEZ] FILE /O 2 g5

int fprintf(FILE * out, const char * format,

Filestream, out © & FE{ format2| Ej = S=d5IC},

H|W) int printf(const char * format, ..)

int fscanf(FILE * in, const char * format,
File stream, in S22 2E formate| YEj = ==L}

H|W) int scanf(const char * format, ..)

)

)



FLUSH

+ AEZ HIIS H| = ot

=2
=
* scanf s ?:IEE'.E':E 2 ALE A

[ - |
o« 1MStscanf &= A

ex)

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

fflush();

#define FLUSH while(getchar !=

BiCt
zo|l1 & 1)
r 0 S - S
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.+ B2 HIO|E4 S Of| | 2 HABHA
217 W2 7L 2843
+ GJO|E47} BOFR|™ ZH=r| = Qaj ZRILC

Example: finding a number from a set of numbers
« How many comparisons do we need to retrieve 77

In linear array In binary search tree

7)) @

&

8 comparisons 4 comparisons




(a) Basic Initialization (b) Initialization without Size
int numbers[5] {(3,7,12,24,45}; int numbers([ ] = {3,7,12,24,45};

| 3/‘ 7" ‘1\2‘2‘:4‘4]5' | 3{ ‘ ?l' ‘1\2‘2[1‘45'

(c) Partial Initialization (d) Initialization to All Zeros
int numbers([5] = {3,7}; int lotsOfNumbers [1000]

The rest are

filled with Os All filled with Os
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* String

» Multi-dimensional Array
* Sorting

 Search(revisit)



=AFE (string) = == HI E0|C}

e char &2 HiE & Z0|| S 2A ‘W0’
« H{E & EOIE{E 2FMoHA| B2 stringd| CHollA & AMM|S| 2L LY.

H H\O \0
beginning of end of string Part of the array,
gstringg but no; tefrl\rg; of the

Hie|l|l]|o[\O

char str[l1ll];|Glolo|d| [D|a y\((? ?)




=AE2] 19

har str[9] = "Good Day”;
har month[] = “January”;
nar *pStr = “Good Day”;

_]ar Str[g] { Gl 1 l 1 l ldl 11 lDl l 7 l 7 I\O }

month —==|Jla|njulalr|y

\O

"Good Day" —»|G|o|o|d]| |D]a

\O

Str B//'

str —»|Glo|o|d| [D]a

\O




Usage

char pid[100], sid[100];
printf(“Input your povis id: “);
scanf(“%s", pid);

printf("%s", pid);

scanf("%s", sid);
printf(“%s”, sid);



Usage

char pid[100], sid[100];
printf(“Input your povis id: “);
scanf(“%s", pid);

printf("%s", pid);

getchar();

scanf(“%s", sid);
printf(“%s”, sid);
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4 (Palindrome)

I

L}

=|
¢ S|F



Q23 22t0| T4 5P|

| B

#include <stdio.h>

int main(void) {
char str[30],ch;

int i=0;
//scanf("%s",str); // 2uH olzd
gets(str);
while(str[i]!="\0")
i++;

printf("%s2| TAds= %dRILICE.\n", str, i);
}

ro
n



Tl - A2} S

#include <stdio.h>

int main(void) {
char str[10];
int i;
scanf("%s", str);
for(i=0;i<10;i++){
if(str[i]>="A"' && str[i]k='Z")
str[i]+=32;
}
printf("%s\n", str);
}



[ > A2} HE

#include <stdio.h>
int main(void) {
char str[10];
int 1i;
scanf("%s", str);
for(i=0;i<10;i++){
if(str[i]>="A"' && str[i]«k="'Z")
str[i]+=32;
else if(str[i]>="'a" && str[i]k='z")
str[i]-=32;
}
printf("%s\n", str);
}



OO FEEL GO = RV

#include <stdio.h>
int main(void) {
char word[100],temp;
int i=0, j, k=0;
scanf("%s", word);
while(word[i] !'= '"\@"') i++;
for(j=0; j<(i/2); j++) { // nullQ QA= 14
temp = word[i-j-1];
word[i-j-1] = word[j];
word[j] = temp;
}
printf("%s",word);



g|=ItA (Palindrome)

1= AF=ei: IF]
Lt AHRF ZEF AL
ARE BT FAL
[t &=
TH[0[8f
[t O] M20ICt O EO| Ct ALk O] E=0t
LIZICt @L} LILCE Z7H}

o = =o
A A
AZ OF HOF 24



g|=ItA (Palindrome)

#include <stdio.h>
#include <string.h>
main() {
char str[100];
scanf("%s",str);
int flag=0, 1i;

int n=strlen(str);

for(i=0;i<n/2;i++) {
if(str[i]!=str[n-i-1]) {
flag=1;

break;

}
if(flag==1) printf("3E Otd");

else printf("32 US");



g|=ItA (Palindrome)

int IsPalindrome(char *str)

{ int CheckPalindrome(char *str, int len)
if(strQ| 20|17} 120t ZAHL} ATt) {
return TRUE; if(len <= 1)
return TRUE;
if(strYds =2AH7L CEELC}H else
return FALSE; return (str[0] == str[len-1] &&

CheckPalindrome(str+1l, len-2));

return IsPalindrome(str2| ¥UEHE AHHst EAF }
m).
=2/



Two-dimensional Array (Matrix)

First Dimension
(rows)

Second Dimension
(columns)

table [0][0] table [0][1] table [0][2] table [0][3]

table [0]

table [1][0] table [1][1] table [1][2] table [1][3]

table [1]

table [2][0] table [2][1] table [2][2] table [2][3]

table [2]

table [3][0] table [3][1] table [3][2] table [3][3]

table [3]

table [4][0] table [4][1] table [4][2] table [4][3]

table [4]

table




Declaration

e int table[5]]
e int table[3]] = {0, 1, 2, 3, 4, 5};

e int table[3][2] = { {0, 1}, {2, 3}, {4, 5} };
e int table[][2] = {{0, 1}, {2, 3}, {4, 5} };

e int table[3][2] = {0};

e« table[r][w]

e &table[r][w]

NOND




Memory Layout

00| 0102|0304
10|11 |12 |13 | 14

User’s View

row O row 1

oo |[ot1]|[o2| 03| 04| |10 11 ]|[12][ 13 || 14

Ol[o][O][1][O](2] [O](3][O](4]  [tIlO] (1] T[1]I2] [(M][3] ][4

Memory View



23+l Hj &

#include <stdio.h>
int main(void) {
char arr[3][10]={"apple", "orange","banana"};
char arrl[3][10];
int i,7;
for(i=0;i<3;i++)

scanf(“%s”, arrl[i]);

for(i=0;i<3;i++)

printf("%s\n", arr[i]);

for(i=0;i<3;i++){
for(j=0;j<10;j++){
printf("%c", arr[i][j]);
}

nmnTn+FL/"\ "\ .

arr
a O | WO | WO | w0 | WO
0 e | WO | WO | WO | WO
b a | WO | w0 | WO | w0
arrl
a wo | & (el | 7] | 4
o] e | W0
b a | w0




Multi-dimension array

Second Dimension
(rows)

e

e

T
/

Third Dimension

(columns)

200 | [ 201

| [ 202 |

203 |

table [2][0][0] table [2][0][1] table [2][0][2] table [2][0][3]

100 | [ 101 ] [ 102

| | 103 |

table [1][0][0] table [1][0][1] table [1][0]{2] table [1][0][3]

[ o [ 1 | { 2 || 3 |
table [0][0][0] table [O][0][1] table [O][0]2] table [O][0][3]

:

13

table [0][0]

oSt

[ 10 | | 11 | [ 12 | [ 18
table [0][1](0] table [0][1][1] table [0][1][2] table [0][1](3]

table [O][1]

[ 20 | [ 219 | | 22 | | 23 |
table [0][2][0] table [O][2][1] table [O][2][2] table [O][2][3]

table [0][2]

[ 30 | [ 31 | [ 22 ][ 33 |
table [0][3][0] table [0][3][1] table [0][3][2] table [0][3][3]

143 |

table [0][3]

(1041631

| 40 | [ 41 | | 42 | | 43 |
table [0][4][0] table [0][4][1] table [O][4]2] table [O][4][3]

table[1]

213
? (2101131

223 |

table [0][4] table[0]




Declaration

int arr[2][3][4] = {
{ {1, 2, 3, 4}, {1, 2, 3, 4}, {1, 2, 3, 4} },
{ {1, 2, 3, 4}, {1, 2, 3, 4}, {1, 2, 3, 4} }
}s

int array[][1[]={ { {@,1,2}, {3,4,5}, {6,7,8} },
{ {9,10,11}, {12,13,14}, {15,16,17} },
{ {18,19,20}, {21,22,23}, {24,25,26} } };



Sorting



A4 ZA7| Sorting

* Array= Atz
« 22[7} Aol= H[O|EF& Array0j|M tf=A| ZrO2{™?
o | &t f & &|&ol{A 7L = [f HoljOF ofCt

o |_'_-||()|E_-| = g OZ—IOE -'_Il_l'ﬂlofi H FEH

L O Hd

HIO|E|E A &ol= Atz + O|O|HE 2= &




Array Sorting

e Selection Sort
e Bubble Sort
e Insertion Sort



Selection Sort Concept

Swap *
smallest (a[k]...a[n — 1])

Sorted ' Unsorted



Selection Sort

After pass 3

After pass 4

523 78 145| 8 (32|56 | Original list 78145 | 56
= > -+— .
Unsorted Sorted Unsorted
7o ] 23] 02 58] At s 4 ﬁm .
>l—
Unsorted > - Sorted
45178 |32 |56 | After pass 2 _Afler pass 5
<> > - >

Unsorted

Sorted



Algorithm
(Selection Sort'

cur = 0

cur < last

smist = cur

2

Exchange
cur & smist

?

walk =
vl cur + 1

++ |walk <= last

listfwalk]

smist = walk

T

o



Code

W ~J O U bW N =

e R R R R Y = = =
O 0O ~J O U b W N R O W

*/

================== gelectionSort ===================
Sorts by selecting smallest element in unsorted
portion of array and exchanging it with element at
the beginning of the unsorted list.
Pre list must contain at least one item
last contains index to last element in list
Post 1list rearranged smallest to largest

void selectionSort (int 1list[], int last)

{
//

//

Local Declarations
int smallest;
int tempData;

Statements
// Outer Loop
for (int current = 0; current < last; current++)

{

smallest = current;




Code #2

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

}

// Inner Loop: One sort pass each loop
for (int walk = current + 1;
walk <= last;
walk++)
if (list[walk] < list[smallest])
smallest = walk;
// Smallest selected: exchange with current

tempData = list[current];
list[current] = list[smallest];
list[smallest] = tempData;
} // for current

return;

// selectionSort




Bubble Sort Concept

Bubble up

>
Sorted Unsorted



Bubble Sort Example

E% 78 45| 8 | 32|56 | Original list 45 | 78 | 56 | After pass 3
- g -l
Unsorted Sorted Unsorted
123 |78 | 45|32 | 56 | After pass 1 156 | 78 | After pass 4
- 7 Sorted!
Unsorted Sorted

132 | 78 | 45 | 56 | After pass 2

- E
Unsorted



Bubble Sort Design
()

cur = 0

cur < last

( Return '

walk = Iast\
walk

walk > cur

listfwalk]
< list [walk-1

Exchange
cur & smist

—QO




Code

O 1 O 1 = W N

e e e i i
~l O W NN RO W

/* ==================== buybbleSort ====================
Sort list using bubble sort. Adjacent elements are
compared and exchanged until list is ordered.

Pre the list must contain at least one item
last contains index to last element in list
Post list rearranged in sequence low to high

*/

void bubbleSort (int list [], int last)

{

// Local Declarations
int temp;

// Statements
// Outer loop
for(int current = 0; current < last; current++)

{

// Inner loop: Bubble up one element each pass




Code #2

18
19
20
21
22

23
24
25
26
27
28
29

¥

for (int walker = last;
walker > current;
walker--)

if (list[walker] < list[walker - 1])

{

temp .
list[walker] =
list[walker - 1] =

Yy // if
} // for current

return:
// bubbleSort

list[walker];
list[walker - 1];
temp;




Insertion Sort Concept

__v

0

]

[

-4

Sorted

> |

Unsorted




Insertion Sort Example

45

8

32 | 56

-

>

Unsorted

--------
~ -

Sorted

32 | 56

>

Unsorted

L]

*
I

8

32 | 56

-

Unsorted

Original
List

After
pass 1

After
pass 2

' After
32 | 56 nass 3
- >l
Sorted
After
o6 pass 4
=
Sorted
After
pass 5
-4 =
Sorted



Insertion Sort Design

(Insertion Sort' Q
_ walk =
our = 1 cur - 1\

walk >= 0 &&

cur <= last
llocated

located = false

temp <
list [walk]

temp = list[cur]

listiwalk + 1]
= list[walk]

located = true

walk - -

—O




Code

1| /* ================== jinsertionSort ==================
2 Sort list using Insertion Sort. The list is divided
3 into sorted and unsorted lists. With each pass, first
4 element in unsorted list is inserted into sorted list.
5 Pre list must contain at least one element
6 last contains index to last element in list
7 Post list has been rearranged
8 | */
9 | void insertionSort (int 1list[], int last)
10 | {
11 | // Local Declarations
12 int walk;
13 int temp;
14 bool located;
15
16 | // Statements
17 // Outer loop
18 for (int current = 1; current <= last; current++)
19 {




Code #2

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34 | }

// Inner loop: Select and move one element
located = false;
temp = list[current];
for (walk = current - 1; walk >= 0 &&
if (temp < list[walk])
{
list[walk + 1] =
walk--;
y // if
else
located =
list [walk + 1] =
y // for
return;
// insertionSort

!located;)

list[walk];

true;
temp;




Search



Searching on Array

Location wanted

(4)

a[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[11]

4 (21 | 36| 14|62 (91| 8 |22 ]| 7 (81| 77|10

Target given
(62)



Sequential Search Design

index

index

N S

index

Location wanted

SeqgSearch

‘ looker =0 |

looker < last

&& target !=
list[looker]

looker++

4
al0) a[1] a[2] a[3] a[4] a[5] al6] a[7] a[8] a[9] a[10]a[11]
4:2135145591822?81??10
) C—
u Target given
62 !=4 tEED
al0)] a[1] al2] al3] a[4] al5] al6] al7] a[8] al[9] a[10]a[11]
4 2] /|14 |62 |91 | 8 |22 7 |81 |77]10
) (o
index Ty
af0] a[1] al2] a[3] a[4] a[5] al6] a[7] a[8] a[9] a[10]a[11]
4 |21 136 | 14|62 |91 | 8 |22 7 [81 | 77|10
=}
index E‘“m___%
af0] afl] a[ET‘a[S] al4] a[5] a[6] a[7] alB] a[9] a[10]a[11]
4 | 21|36 1? 62 |91 | 8 |22 | 7 |8 | 77|10
(féf!=14
—— .
am]aH]aEfEBTaM]aﬁ]aW]aW]am]aw]m1maHﬂ
4 |21 |36 |14 |62 |91 | 8 | 22| 7 |81 | 77|10

*|locn = looker

set found

(Bewn )

Return



Sequential Search £4

« Unsorted H{E0|| CHsHAl= A 25 E| % Bf0Fot7| I =0 H| 2 =24 0|C},
e Worst Case: O(n)
d:L:gt

a[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[11]
4‘2136146291 8 |22 | 7 |81 |77 | 10

index
al0]~a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[11]

4 |21 |36 |14 (62 | 91| 8 |22 | 7 |81 |77 |10

a[0] a[1] a[2] a[3] a[4T a[5] a[6] a[7] a[8] a[9] a[10] a[11]
42136146293 8 |22 | 7 | 81|77 | 10

i2 72 1= 91

index

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10] a[1
4 [ 21|36 | 14 | 62 | 91 8 |22 | 7 |81 |77 | 10

Index off
Note: Not all test points are shown. end of list




Code

(oo LS R e ) T ) B LS I S

e
N Oy s W NN RO WO

_=
o

DN N NN DNDDND NN
OB W N RO

*/

==================== gegSearch ====================
Locate target in an unordered list of size elements.
Pre list must contain at least one item
last is index to last element in list
target contains the data to be located
locn is address for located target index
Post Found: matching index stored in locn
return true (found)
Not Found: last stored in locn
return false (not found)

bool segSearch (int 1list[], int last,

{
//

//

int target, int* locn)

Local Declarations
int looker;
bool found;

Statements

looker = 0;

while (looker < last && target != list[looker])
looker++;

*locn = looker;

found (target == list[looker]);
return found;

// segSearch




Binary Search

first mid last
11

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]

4 17|18 ([10|14]|21(22|36|62|77 (81|91

first mid last
6 Il 8 I[11

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]

4|17 |8 |10|14(21|22|36|62|77|81|91

first mid last
sl 67

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]

417 (8 ([10|14(21|22|36|62|77|81]|91

Function terminates

Unsuccessful Binary Search Example

first mid last targef
0 5 11 _ 11
I ————,

al[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 |78 (10142122 (36|62 |77 |81 |91

first mid last
o] 2|4

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4|7 [8]|10|14]21]22|86|62|77|81|91|

first mid last
S E K

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 |78 |10|14|21]22|36|62|77 |81 |91

first mid last
3 3 4

bes

al0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9] a[10]a[11]
4 (7|8 (10[14]21|22|36(|62|77|81 |91

first mid last
all 4]l s

Function terminates

11> 10




Binary Search Design
o

first=0
last = end

mid =
(first + last) / 2

target >
list [mid]

target <
list [mid]

first <= last

e first = last + 1

‘ first = mid + 1 |

last = mid — 1

*locn = mid
set found

—O)
)




Binary Search &4
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/* =================== bhinarySearch ===================

Search an ordered list using Binary Search
Pre list must contain at least one element
end is index to the largest element in list
target is the value of element being sought
locn is address for located target index
Found: locn = index to target element
return 1 (found)
Not Found: locn = element below or above target
return 0 (not found)

Post

*/
bool binarySearch (int list[], int end,
int target, int* locn)
{
// Local Declarations
int first;
int mid;
int last:

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

// Statements
first = 0;
last = end;
while (first <= last)
{
mid = (first + last) / 2;
if (target > list[mid])
// look in upper half
first = mid + 1;
else if (target < list[mid])
// look in lower half
last = mid - 1;
else
// found equal: force exit
first = last + 1;
} // end while
*locn = mid;
return target == list [mid];
} // binarySearch




Efficiency

Best Average Worst
Selection n? n? n2
Bubble n n? n?

Insertion n N2 N2



Search Efficiency

 Sequential O(n) vs Binary O(logn)

Size Binary Sequential Sequential
(Average) (Worst Case)

16 4 8 16
50 6 25 50
256 8 128 256
1,000 10 500 1,000
10,000 14 5,000 10,000
100,000 17 50,000 100,000
1,000,000 20 500,000 1,000,000




O(n) vs O(log,n)




Functions Graphed Using “Normal” Scale

F(n) = 1 =nlgn
%fff f(n) =2n

2
m’ f(n) = n
- fm)=n -
: - f(n)=n3
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« http://youtu.be/kPRAOW 1kECg


http://youtu.be/kPRA0W1kECg
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» Pointer Application
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