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\ Sorting Algorithms: Bubble sort

m Bubble sort

o Move through the
elements
exchanging
adjacent pairs if
the first one is
larger than the
second

o Try out!
m 26315

#define key(A) (A)
#define less(A, B) (key(A) < key(B))
#define exch(A, B) {Itemt=A; A=B; B =t;}

void selection (Item a[], int |, int r)
{
int i, j;
for(i=1i<r; i++)
for(=r;j>r;j-)
if (less(alj-1], a[j]) exch(alj-1], a[j]);




\ Sorting Algorithms: Bubble sort

m Recursive?

m Complexity

a it pass through the loop — (N-i) compare-and-
exchange

o Hence N(N-1)/2 compare-and-exchange is the
worst case

o What would be the minimum number of
exchanges?




\ Sorting Algorithms: Insertion sort

: #define less(A, B) (key(A) < key(B))
m |nsertion sort #define exch(A, B) { temt=A; A=B; B =t;}
#define compexch(A, B) if (less(B, A)) exch(A, B)

o “People”
method void insertion(ltem a[], int |, int r) {
int 1;
26315 for (i =r;i> 1" i--) compexch(a[i-1], a[i]):
_ for (i = 42;i<=r; i++) {
n CompIeXIty intj =i Item v = ali];
hile (less(v, afj-1
o About N2/4 o oo D
a About half of b
afj] = v;
the left array }

}




 Sorting Algorithms: Shell sort

m Extend of insertion sort

: th
o Taking every h™" element void shellsort(Item af], int |, int r)

will {inti, j, h;
o Issues for (h = 1; h <= (r-l); h =3*h+1) ;
= Increment sequence? for (5 h>0;)
h = h/3;
> for (i = l+h: i <= r; i++)
h=13 {intj=i; Item v = a]i];

—_ while (j >= I+h && less(v, afj-h]))
ASORTINGEXAMPLE {alll = afi-i; j = h; }
ASORTINGEXAMPLE } aj] =v;
ASORTINGEXAMPLE }
AEORTINGEXAMPLS




 Sorting Algorithms: Shell sort
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S void shellsort(ltem a[], int |, int r)

{inti, j, h;
S for (h=1; h <= (r-l); h = 3*h+1) ;
— for (; h>0;)
h = h/3;
-53:> for (i = I+h; i <=r; i++)
S {intj=1; Item v = ali;
- while (j >= I+h && less(v, afj-h]))
S {al] =afl-h};j-=h;}
- > afl] =v;
S }

}




\ Sorting Algorithms: Quick sort

m A divide and conquer algorithm
a Partition an array into two parts
o Sort the parts independently

o Crux of the method is the partitioning process

m Arranges the array to make the following three
conditions hold
a The element a]i] is in the final place in the array for some |
a None of the elements in a[l]....a[i-1] is greater than ali]
a None of the elements in afi+1]....a[r] is less than aJi]




\ Sorting Algorithms: Quick sort

int partition(ltem af], int |, int r);

void quicksort(ltem a[], int |, int r) iri e &1, e | 07 1)

{inti; inti=l-1,j=r; = alrl;
if (r <= 1) return; {;gtr I(“)I 1,j=r; Item v = a[r];
| = partition(a, I, r); { :

quicksort(a, |, i-1);

quicksort(a, i+1, r): while (less(a[++i], V)) ;

while (less(v, a[--]])) if (j == 1) break;
J if (i >= j) break;
exch(ali], a[j);
}
exch(ali, a[r]);
return i

}




\ Sorting Algorithms: Quick sort

/720513118
/720513118
/72 513118
/72 513118

102 9 int partition(ltem af], int|, int r)
{inti=1-1,j=r; Item v = a[r];
102 9 for (;:)
{
10209 while (less(a[++i], V)) ;

10209 while (less(v, a[--j])) if (j == I) break;
> if (I >=]) break;

/72 5138 9

. }
J exch(ali], a[r]);
return I;

102011 !




\ Quick-sort characteristics

s Assume a sorted array
» 1234567

m Assume a reverse array
m /654321

= Quick-sort uses about N%/2 comparisons in the worst
case

m Best case: when partition divides the input into
exactly half: C,=2Cy, + N

s Improvement: choose partitioning element that is
more likely to divide the file near the middle
o Random element




\ Merge-sort

= Sort two sub arrays void mergesort(Item af], int|, intr)

s Merge the sorted arrays {int m = (r+)/2;
if (r <=1) return;
mergesort(a, |, m);
27912 381015 mergesort(a, m+1, r);
merge(a, |, m, r);
}
i ‘: 0 m‘: 3 r=717

s Complexity expression:
2 My =Mz + Maguiz) + N
o NIg N comparisons




\ Merge-sort

27912 381015 ltem aux[maxN];

‘ ‘ ‘ merge(ltem a[], intl, int m, intr)
iZ0 m= 3 r=7 {inti,j, k;
for (i = m+1;i>[; i--) aux[i-1] = a[i-1];
for j = m; j <r; j++) aux[r+m-j] = a[j+1];
_ : : for (k = I; k <=r; k++)
aux: (bitonic) if (less(aux(i], aux[j]))

27912 1510 8 3 \ alk] = aux[i++]; else a[k] = aux[j--];

Createa=237891012 15




\ Merge-sort




‘ Graph

m A graph is a set of nodes (V) together with a
set of edges (E) that connect pairs of distinct
nodes (with at most one edge connecting any
pair of nodes)

m Graph traversal
o Depth first search
o Breadth first search




‘ Depth first

m Steps
a Visit v
o Recursively visit each unvisited node attached to v

void traverse(int k, void (*visit)(int)) @/CQ\@

{link t; \ \

for (1 G = NULL (= (onext @/ (s) @/
\
8

if (visited[t->v]) traverse(t->v, visit); /9




‘ Breadth first

m Steps
a Visitv

o Visit all nodes connected to v first
void traverse(int k, void (*visit)(int))
{link t;
QUEUEinit(V); QUEUEput(k);

while ({QUEUEempty()) \ \

if (visited[k = QUEUEget()] == 0) GD/ @ GD/
\
(&)

{
(*visit)(k); visited[k] = 1, /
for (t = adj[k]; t '= NULL; t = t->next)
if (visited[t->v] == 0) QUEUEput(t->v);
}

}




