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Algorithm 1 MERGE-SORT

1: function MERGE-SORT(A, p,)
2 if p <r then

5 ¢+ Lp+7)/2]

4 MERGE-SORT(A, p, q)

5: MERGE-SORT(A, q + 1,7)
6: MERGE(A, p, q,r)
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Algorithm 2 MERGE

1: function MERGE(A, p, q,r)

2 [ assumes Alp..q] and Alq+ 1..r] are Sorted]

3 ny<qg—p+1

4: ng 1 —q

5 let L[1--ny + 1] and R[1 - -ny + 1] be new arrays
6 fori=1 to n; do

7 Lji] < Alp+1i—1]

8 for j =1 to ns do

9

R[j] < Alg +j]
10: Liny +1]+
11: R[ng + 1] — 00
12: 141
13: j+1
14: for k=p tor do
15: if L[i] < R[j] then
16: Alk] « LI[7]
17: t—i+1
18: else
19: Alk] < RJi]
20: j—i+1
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initial array [ 9, 4, 12, 6, 3, 14, 10, 13 ]
MERGE(A,1,1,2) [ 4, 9, 12, 6, 3, 14, 10, 13 ]
MERGE(A,3,3,4) [ 4, 9, 6, 12, 3, 14, 10, 13 |
MERGE(A,1,2,4) [ 4, 6, 9, 12, 3, 14, 10, 13 |
MERGE(A,5,5,6) [ 4, 6, 9, 12, 3 14, 10, 13 |
MERGE(A,7,7,8) [ 4, 6, 9, 12, 3, 14, 10, 13 |
MERGE(A,5,6,8) [ 4, 6, 9, 12, 8, 10, 13, 14 |
MERGE(A,1,4,8) [ 3, 4, 6, 9, 10, 12, 13, 14 |
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Algorithm 3 BorroM-UP-MERGE-SORT

1: function BoTTOM-UP-MERGE-SORT(A,n)

2 d<1

3: while (d < n) do

4 for i =1 to n — d with steps 2d do

5 p<+ min(i+d—1,n)
6: q + min(i +2d — 1,n)
7: MERGE(A4, i, p, q)

8 d <+ 2d
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initial array [ 9, 4, 12, 6, 3, 14, 10, 13
d=1, i=1, p=1, ¢g=2 MErGE(A,1,1,2) [ 4 9, 12, 6, 3, 14, 10, 13
d=1, i=3, p=3, g=4 MErcE(A,3,3,4) [ 4, 9, 6 12, 3, 14, 10, 13
d=1, i=5 p=5 q¢=6 MERGE(A,556) [ 4, 9, 6, 12, 3 14, 10, 13
d=1, 1=1, p=7 ¢q=8 MERCE(A,7,7,8) [ 4, 9, 6, 12, 3, 14, 10, 13
d=2,  i=1, p=2 g=4 MErcE(A,1,2,4) [ 4, 6, 9, 12, 3, 14, 10, 13
d=2,  i=5  p=6, ¢=8 MERGE(A,5,6,8) [ 4, 6, 9, 12, 3 10, 13, 14
d=4, i=1, p=4, ¢=8 MErcE(A,1,4,8) [ 3 4, 6, 9, 10, 12, 13, 14
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