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Divide & Conquer

Dynamic Programming

l.

2.

3.

Partitions a problem into independent
smaller sub-problems

Doesn’t store solutions of sub-
problems. (Identical sub-problems
may arise - results in the same
computations are performed
repeatedly.)

Top down algorithms: which logically
progresses from the initial instance
down to the smallest sub-instances via
intermediate sub-instances.

1. Partitions a problem into
overlapping sub-problems

2. Stores solutions of sub-
problems: thus avoids
calculations of same quantity
twice

3. Bottom up algorithms: in which
the smallest sub-problems are
explicitly solved first and the
results of these used to construct
solutions to progressively larger
sub-instances
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ALGORITHM 9 A Recursive .\Ierge Sort.

procedure mergesort(L = ay, .. ., a,)
if n > 1 then
m:= |n/2|
Li:=aj,as,...,a,
L2 = Adm+1,Am+2, - - -, dp
L := merge(mergesort(L1), mergesort(L2))
{ L 1s now sorted into elements in nondecreasing order }

« H1G 32|27} 10| = UiNIX| A= Bio = XRHCH (2)
* msort(0O~N) > merge(msort(0~N/2), msort(N/2+1, N))
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ALGORITHM 10 \Ierging Two Lists.

procedure merge(L, Ly: sorted lists)
L := empty list
while L, and L, are both nonempty
remove smaller of first elements of L and L, from its list; put it at the right end of L
if this removal makes one list empty then remove all elements from the other list and
append them to L
return L{L is the merged list with elements in increasing order }
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20 [ 21 15 [ 22 [ 25 10[12]13[ 15 sorted
1 [ §
20 [ 21 22 [ 25 10[12]13]15]20 sorted
1 ) ) 1§
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1 1 1
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int a_idx = 0, b _idx = @0, c_idx = 0;

while (a_idx < n & b_idx < m) {
if (a[a_idx] < b[b_idx]) {
c[c_idx++] = a[a_idx++];
} else {

c[c_idx++] = b[b_idx++];

while (a_idx < n) c[c_idx++] ala_idx++];

while (b_idx < m) c[c_idx++] b[b_idx++];
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typedef long long 11;
11 solution(1ll b, 11 n, 11 m) { // (b”n)%m

if (n == OLL) {
return 1;

11 ret = solution(b, n/ 2, m) $m; // & ==
if (n % 2 ==0) {

return (ret * ret) % m;
} else {

return (((ret * ret) % m) * b) % m;

cout << solution(a, b, c) << ‘\n’;
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 https://www.slideshare.net/fvsandoval/data-structure-and-
algorithm-divide-and-conquer (Et8d = 12l)
 https://deokmans.tistory.com/10 (HX|AE 1&l)

e https://gamlwjd9405.qgithub.io/2018/05/08/algorithm-
merge-sort.htm| (HX|AE 12l)
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