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6.10 Searching Arrays

Binary search

@ Only for arrays sorted by key

@ Compares middle element with key

If equal, match found

If key < middle, looks further in lower half of array
If key > middle, looks further in upper half of array
Repeat
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6.10 Binary Search

Todox Jalues
¢

c[0] l] |«<— low =0 searchKey = 11
c[1] 3

c[2] 4

c[3] 7

c[4]] 11

c[5]1| 12

cl6]1| 13 | & ;
A71[ 16 | &—— middle

c[8][ 23
c[9][ 25
cf101| 31
c[11]1| 36
c[12]1| 37
c[131| 40

c[14]( 41
1131 37 |~ mion T
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6.10 Binary Search

searchkey = 11

c[0] 1

c[1] 3

21| 4

31 7 | &¥=——, mddle
c[4]| 11 | &--~=- |lew =0
c[5]1| 12

c[6]|] 13 |<——— high = middle - 1 = 6
c[7]1] 16 |<———— middle = 7
c81| 23 -
91| 25

cl101| 31

c111| 36

121 37

c[131] 40

c141| 41

c151| 47
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6.10 Binary Search

c[0]
c[1]
c[2]
c[ 3]
c[4]
c[5]
c[6]
c[7]
c[ 8]
c[9]
c[10]
c[11]
c[12]
c[13]
c[14]
c[15]

(Eng)

<—— middle = 3

searchKey = 11

<«— low = middle + 1 = 4

&— acddle
<~ high =6
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6.10 Binary Search

c[0] 1 searchKey = 11
c[1] 3 -
c[2] 4

c[3] 7

41| 11 |—low =4 '
c[5]|] 12 |[«=——— middle =5
c[6]|] 13 |<=——high =6

c[7]1| 16
c[8]| 23 )
o1l 25 searchKey < c[ middle ]
cf10]1]| 31
c[11]] 36
c[12]1] 37
c[13]1] 40
c[14]1] 41

c[15]1| 47
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6.10 Binary Search

c[0] 1 searchKey = 11
c[1] 3
c[2] 4
c[3] 7

high = middle - 1 = 4
41| 11 |——low =4

c[5]] 12 [«=—— middle =5

cl6]]| 13
c[7]1] 16
c[8]] 23
cf9]| 25
c[10]] 31
c[11]] 36
c[12]1] 37
c[13]1] 40
c[14]1] 41

c[15]1| 47
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6.10 Binary Search

3 2 1

c[0] 1 searchKey = 11

c[1] 3

c[2]| 4

3l 7 high = 4
4 11 4<1 =4

2{5} 12 m(i)\aldle = ( high + low ) / 2 =4

cl6]1| 13 c [middle] == Se.au-l':-j

< c71[ 16 2% - |

c[12]| 37 Steps = onz elemeats

c[13]]| 40
c[14]] 41
c[15]| 47

c8l| 23 lo
cf9]| 25 steps _ .

11| 31 2 = elements

cl111]| 36
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How ny steps does the“search take”in th/etdrst case?

_ /

An array with 32 elepients
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6.8 Bubble Sort

pass =1
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6.8 Bubble Sort

pass = 1
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6.8 Bubble Sort
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6.8 Bubble Sort
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6.8 Bubble Sort

col[ 4 pass = 1
C[l 1 i=
cl2]

c[3]

c[4 3

c[5]

ctel_
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6.8 Bubble Sort

col[ 4 pass = 1
C[l 1 i=
cl2]

c[3]

c[4 3

c[5]

ctel_
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6.8 Bubble Sort

c[0] 4 pass =1
c[1] 1 i=3
c[2

c[3

c[4 3

c[5]

cl o) (03]
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6.8 Bubble Sort

pass = 1

(Eng) CP143 Lecture 15 6/21



6.8 Bubble Sort
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6.8 Bubble Sort

coll 4 pass =
c[1] 1 i=4
cl 2 1 |20

c[ 31 3

c[4 7
c[5
c[6
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6.8 Bubble Sort

c[0]
c[1]
c[2]
c[3]
c[4

4
1
12 |
3
7
c[5]
c[6]

pass = 1
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6.8 Bubble Sort

c[0]
c[1]
c[2]
c[3]
c[4

4
1
12 |
3
7
c[5]
c[6]

pass = 1
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6.8 Bubble Sort

coll 4 pass = 2
c1 1 i=

c[2
c[3] 3
c[4] 7

c[5]
c[6]
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6.8 Bubble Sort
clo 1 pass = 2
c[1l 4 i=

c[2
c[3] 3
c[4] 7

c[5]
c[6]
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6.8 Bubble Sort

c[O
c[1]
c[2]
c[3
c[4]
c[5]
c[6]

pass = 2

.\‘UI"> i
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6.8 Bubble Sort

c[0]
c1l
c[2]
c[3]
c[4

1
4
12 |
3
V4
c[5]
c[6]

pass = 2
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6.8 Bubble Sort

c[0]
c1l
c[2]
c[3]
c[4
c[5]
c[6]

pass = 2
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6.8 Bubble Sort

pass = 2
i=3
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6.8 Bubble Sort

c[0]
c[1]
c[2]
c[3
c[4
c[5
c[6]

pass = 2

N|W| B =
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6.8 Bubble Sort

c[0] 1 pass =
c[1] 4 i=4
c[2] 3

c[ 31 7

c[4

c[5
c[6
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6.8 Bubble Sort

c[0] 1 pass =
c[1] 4 i=4
c[2] 3

c[ 31 7

c[4

c[5
c[6
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6.8 Bubble Sort

pass = 2
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6.8 Bubble Sort

c[O0]
c[1]
c[2
c[3]

c[4]
c[5]
c[6]

pass = 3

N|W| A=
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6.8 Bubble Sort

pass = 3
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6.9 Case Study: Computing Mean, Median and Mode

a

e
o
=)
a
=]

LwWWw -0

Problem
@ Ninety nine responses were collected in a survey. Each response is a
number between 1 and 9. Place the responses in an array and
summarize the results by giving the mean, median and mode of the

survey data.
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Homework

Do the mean, median, mode example

Study Sections 6.8-6.9 in Deitel & Deitel

Do Self Review Exercise 6.1(d) in Deitel & Deitel
Do Exercises 6.14 in Deitel & Deitel



