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In each pass of selection sort, select the smallest element in
the unsorted list and place the smallest element in the front of
unsorted list.

Assuming a list of N records. In first pass of selection sort,
select the smallest element ( suppose R[k] ) in R[1..N], and swap
R[k] with R[1]. and then, the second pass selects the smallest
element in R[2..N], and swap with R[2]. and so on.

In general, the ith pass selects the smallest element in R[i..N],
and swap with R[i].

The list has been sorted after N-1 passes selection sort.



Selection sort (example)
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Selection sort (algorithm)

static void Selsort(Elem rec[], int n ){
Elem it;
for (1=0;1<n;i1++){ //ith pass
Intk =1,
for(J=1+1;]<n,;j++) //select smallest in ren[k]
If (rec[j].key() < rec[k].key() ) k =J;
If (k!=1){ //swap kand i
It = rec[K]; rec[k] = rec[i]; rec[i] = It;




Selection sort ( Cost)

Assuming a list of N elements.

The comparisons of worst case, best case
and the average case are:

> [N - j]=5N(N-D

J=1

ne moves of worst case Is N

ne moves of best case iIs 0.
ne additional space cost is O(1).
ne insertion sort is Not stable.
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7 (Insert Sorting)
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7 (Insert Sorting)
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void inssort(Elem rec[], int n ){

Elem it;

for(1=21;1i<n;i++){

It = rec[i];

for(J=1;1>0;J--)

If (1t.key() <rec[j-1].key() ) rec[j] = rec]j-1];
else break;
Iif (11=j)rec[j] =1It;




- 3

Z
BASHER AT RAEON n, MR R AT 18,

o RHEFLLEUIRBORNN REE B IR S 8 P oI taHE A k.
o HIFEMT  EHEFS AR ECN 1, XTRBEIRECHN 0.
o HONIEOLT 58 SR 58 AN G205 R T 70 RARS O 7

LbaR, I H AR b B B IR EE D) . ) oo - LE i
R BLKCONINRT R SHRELRUNGT 30N -
KCN =>i=(n+2)(n-1)/2~n?/2,
i=2

RMN =Zn:(i +1) =(n+4)(N-1)/2~n?/2

FEPIE O T 1B 7 EEBOR BN RAZ SIREA N 2/4.
b, BEEEAHRF R ERREN o).
EaAfANHER & —Mia g e 5



T —f; (Jf]jaft ijf't]”‘rj)

<4

(2)%—!‘ _il)\ (Binary Insertsort)
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7 (Insert Sortin
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B1:6.5 FIRHEF

/[ Modify the algorithm of insertion sort:

static void inssort2(Elem rec[], intn, intstart, int incr ){
for (i = start +incr; i <n;i=i+incr){ // =HFHEANTCE
Elem it = rec[i];
for(j=i;j>=incr;j=j-incr) /B EGENE
iIf (it <rec[j - incr]) rec[j] = rec]j - incr];
else break;
if (1'=7)rec[j] =it;

¥
¥

static void Shellshort(Elem rec[], int n){
for(i=n/2 i>2:i=i/2)
for (j=0;j<i;j++) inssort2(rec, n, j, i); /HEHIZE DK KT+ 7
insort2( rec, n, 0, 1);

}
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6.3 ¥ /F ( Exchange Sort)
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6.3 #HEF ( Exchange Sort)

B1%6.6 — B EIL
void bubsort(Elem rec[], int n ){
Elem it;
for(1=0;1<n-1;1++)
for(j=n-1;j >i;j--)
If (rec[j].key() <rec[j-1].key()
It = rec[j];
rec[j] = rec[J-1];
rec[j-1] = Iit;
¥




6.3 ¥ HEFF ( Exchange Sort )

TH2:6.7 B I B AR HIA
void bubsort(Elem recl], int n ){
Elem it;
for(1=0;i<n-1;i++)
for(j=n-1;j >i;j--)

if (rec[j]l.key() < rec[j-1].key() ){
it = rec[j];
rec[j] = rec[j-1];
rec[J-1] = It;

J




6.3 #HHEF ( Exchange Sort)

- BRIFRBERINT: XN RPIFIEHES 2% M

/NBKHEGT 7B LB R BT — RS, fin- LIR e =

LA BT

- BRIRHBRERER, HEERITn-LEER. Fil (1<i<n)
i n- i B, AT n-l IR H., XFEERIR

BT B KRR LB IR BIKCNAIX R E R BRMNA .

KCN :i(n—i):%n(n—l)

RMN = 3Z(n—|) _—n(n 1)

SRlIks ﬁﬁ,\m—/\ﬁﬂmﬁ%&u¢w¢ ZREHIXT#: 0(1)
LA RPN R RE: 0(n?)

il

il

- BEHFR-AIRENHRFTE. (HERAIZH)



6.3 #HHEF ( Exchange Sort)
(2) PEHEF (Quick Sort)
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6.3 #:HEFF ( Exchange Sort)
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6.33#HE/ ( Exchange Sort )
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6.33#HE/ ( Exchange Sort )
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6.3 ##E ¥ ( Exchange Sort )

static int partition(Elem rec[], int I, int r){

Int k=lI;

while (I<r) {
while ((I<r)&&(rec[r] >= rec[Kk])) r--; //find smaller
while ((I<r)&&(rec[l] <= rec[k])) I++; //find greater
swap( rec|l], rec[r] );

h

swap( rec[k], rec[l]); //swap pivot to mid

return |;




6.33#HE/ ( Exchange Sort )

21 25 12 49 25* 16 8 initial
1 J
21 25 12 49 25* 16 8 swap(25,8)
1 J
21 8 12 49 25* 16 25 move r and L
1 J
21 8 12 4T19 25* %6 25 swap(49,16)
L r
21 8 12 Tl? 25* 49 25 swap(21,16)
LT

16 8 12 21 25* 49 25



6.3 #HHEF ( Exchange Sort)

static int gsort(Elem rec[], int i, int )){
if (i<j)
K = partition(rec, 1, | );
qgsort( rec, I, k - 1);
gsort( rec, k + 1, j);

i . gsort(rec, 0, n-1).

[y
bl
~

So, on average, the given implementation of QuickSort is
O(N log N) in both swaps and comparisons.
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6.4 HIHHEFF (Merge Sort)
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6.4 HIFHEF (Merge Sort)

wers. 49 38 65 97 76 13 27
L J 1 L

siessin. [38 49] [65 97] [13 76] 27

gotisk®: [38 49 65 97] [13 27 76]
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S@sik: 13 27 38 49 65 76 97



6.4 HIHHEFF (Merge Sort)
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Merge sort ( example )

20 15 45 9 7 30 40 29 7 913 20 29 30 40 48
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6.4 HIFHEFF (Merge Sort)

PEBCT R A A IR e — S P A vk
void merge(elem recl[], elem rec2[], int low, int mid, int high){
Int1=low, ]=mid+1, k=low;
while ( (i<=mid) && (j<=high) )
If (recl[i] <=recl[j]) rec2[k++] =recl[i++];
else rec2[k++] = recl[j++];
while (I <= mid) rec2[k++] = recl[i++];
while (j <= high) rec2[k++] =recl[j++];

¥



6.4 HIFHEFF (Merge Sort)

HIFHER AR

void mergesort(elem rec[], elem templ], int low, int high){
Int mid = ( low+high)/2;
If (low == high) return; //only one record is a sorted list

mergesort(rec, temp, low, mid);

mergesort(rec, temp, mid+1, high);

for (i = low; i <= high; i++) /I rec[]=>temp[]
templ[i] = rec]i];

merge(temp, rec, low, mid, high); //result in recf]

EFEF A A . mergesort(rec,temp 0, n-1).



6.4 HIFHEF (Merge Sort)
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