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Section 02 -
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3 O-1:
void Selection(int A[ ], int N) A , N
{ for (int Last = N-1; Last >= 1;--Last)
{ int Largest =0;
for (int Current=1; Current<=Last; Current++)
{ if (A[Current] > A[Largest])
Largest = Current;

}
int Temp = A[Last];
A[Last] = A[Largest];
A[Largest] = Temp;

}
}
s 0f D (N-1) + (N-2) + ... + 1 = (N1)N/2 ,
3 : 4(N-1)
2 : 2(N-1)N/2 + 4(N1) = NP+ 3N -4 = O(N?)
2 ; . O(N?/2) = O(N?)



MinMax Sorting
O(N?/2) = O(N?)
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9-2:
void Bubble(int A[ ], int N) A , N
{ bool Sorted = FALSE;
for (int Pass = 1; (Pass < N) && (!Sorted); ++Pass)
{ Sorted = TRUE;
for (int Current=0; Current<N -Pass; ++Current)
{ if A[Current] > A[Current+1]
{ int Temp = A[Current];
A[Current] = A[Current+1];
A[Current+1] = Temp;
Sorted = FALSE;

(N-1) + (N-2) + ... + 1 = (N1)N/2
(N-DN/2 . (N-1)N/2
(N-1)N/2 + 2(N1)N = O(NR)
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O(N?)

)- O(N)

(Self Swap)
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Section 04 -

y.
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9-3:

void Insertion(int A[ ], int N)
{ for (int Pick=1; Pick<N; ++Pick)
{ int Current = Pick;

2

}

}

for (; (Current > 0) && (A[Current -1]>A[Pick]); --Current)

A[Current] = A[Current -1];
A[Current] = A[Pick];

for

1+2+ ...+ (N1) = (N1)N/2

2

1

4(N-1)N/2 = 2(N1)N = O(NR)

10N

2000 ,
. 2,000

. for

10

O(N)
. 10
O(N) + O(10N) = O(N)
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O(N?)
(Shift)
(Swap)
O(N2) O(N2) O(N2)
No Yes Yes
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3 9-4.
void Merge(dataType A[ ], int F, int Mid, intL) F, Mid, L
{ dataType Temp[MAX]; dataType
int Firstl = F; int Lastl = Mid; F Mid
int First2 = Mid + 1; intLast2 =L; (Mid+1) L

int Index = First1;
for (; (Firstl <= Lastl) && (First2 <= Last2); ++Index)
{ if (A[Firstl] < A[First2])

{ Temp[index] = A[First1];

++Firstl;

}

else

{ Temp[Index] = A[First2];

++First2;

}

}

for (; Firstl <= Lastl; ++Firstl, ++Index)
Templ[Iindex] = A[Firstl];

for (; First2 <= Last2; ++First2, ++Index)
Templ[Iindex] = A[First2];

for (Index = F; Index <= L; ++Index)
AlIndex] = Temp[Index];

}
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3 9-5:
void MergeSort(int A[ |, int First, int Last)
{ if (First < Last)

{ int Middle = (First + Last) / 2;
MergeSort(A, First, Middle);
MergeSort(A, Middle+1, Last);
Merge(A, First, Middle, Last);

}

}

2 Merge(A,
First, Middle, Last)
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16 | 12| &6 [ 38 |19 | 4 | 20 | 27

16 |12 | &5 | 38 ( Call ) 19 | 4 | 20 | 27

16 | 12 5 | 38 19 | 4 20 | 27
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IgN
O(N)
C(N)
< //\\ B
(N/2) C(N/2
N Records to Merge
(N/4) N/4) (N/4) N/4)
Cc(1) c(1) c(1)

[

9- 11]

4(N/4)

IgN Steps
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O(N?)  O(NIgN)

N=103 N=10° N=10°
PC 2.8 317

[ 9-10] (O(N2))

N=103  N=10° N=10°
PC 1 18

[ 9-11] (O(NIgN))
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Section 07
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MergeSort QuickSort

{ MergeSort (Left); { Partition;
MergeSort (Right); = QuickSort(Left);
Merge; QuickSort(Right);

} }

[ 9-12]
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o 0-6:

int partition(int A[ ], int first, int last)
{ int low, high, pivotindex, p;

p = Aflast];

low = first;

high = last-1;

while (low < high)

{ while (p > A[low]) low++;
while (p < Alhigh]) high--;
if (low < high)

Swap(A, low, high);

}

Swap(A[low], A[last]);

return (low);

}
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2

void QuickSort(int A[ ], int First, int Last)

O-7:

{ if (First < Last)

{

}

}

int Pivotindex = Partition(A, First, Last);
QuickSort(A, First, Pivotindex-1);
QuickSort(A, Pivotindex+1, Last);

[

16 | 4 38 |21 | 5 | 20| 27

A1 | 16 | 4 20 |21 | 5 |27 |38

a2 | 2 | 4 20 |21 | 16 | 27 | 38 |

A 3 [ 4 |16 |21 | 20 | 27 | 38

a4 | 2 | 4 16 |20 | 21 | 27 | 38

A5 | 2 | 4 16 |20 | 21 | 27 | 38
9- 14]
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(Balancing) O(NIgNO

< 4 | 16 | 21 | 38

w1 [ 2 ] 4 [16]21[38]

a2 [ 2 [ 4 [16[21]38]

o 43 2 -4 16 1 21 | 38
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J.8
. O(N?)
. (In-Place Computation)
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N=103 N=106 N=10°
PC 1 18
[ 9-13] (O(NIgN))
.
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PC 0.3 6
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Section 08 -

2
‘ :DATASTRUCTUREANDALGORITHM
Al ;
o 1: ADT * RTU * GOR *
. 2: AST * AEN * HIT *
5 3: CRU *ADL * M *
S 2 (3 )
. 4: AACDRSTTU *
. 5: AADELNRTU *
. 6: GHIMORT *
2 3 (3 )

. 1: AAAACDDEGHILMNORRSTTTTUU *
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! ;
. 1: ADT * RTU * GOR *
. 2: AST * AEN * HIT *
. 3: CRU *ADL * M *
P 2 - (2 )
. 4: AADSTT * AADELN * M
5 5: CRRTUU * GHIORT *
& 3 (2 )
¢ 1: AACDRRSTTTUU * M
¢ 2: AADEGHILNORT *
4 (2 )
. 3: AAAACDDEGHILNORRSTTTTUU *
. 4. M
& 5 (2 )

. 1: AAAACDDEGHILMNORRSTTTTUU *
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Section 09 -

2
e 3 31=6
. N!
a>b
‘y N\*
a>c b>c
Yes w‘ Yes W‘
b>c b>a a>b
o e w e v \ 2N
c,b,a b,c,a 27t b,a,c c,a,b €, b a, b6
[ 9- 16]
. log,(N!) log,(N!).
. (Stirling) -log,( N! ) ,(NJe)N =oNjogN - Nlog2e.
. Nlog,N
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(Distribution Counting)

J.
il O | E
EH 24!
[ 9-19]
J.
« O(N)

Count[ ]

(Count Sorting)

. Count[1]= 4, Count[2] = 2, Count[3] = 1
Count[1l] =4, Count[2] =4+ 2 =6, Count[3] =6 +1 =7

39



Section 11 -
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