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o THEHEFFPRIONES:

Counting-Sort (A, B, k)

Let C[0"k] be a new array

For i =0 to k
C@) =0

For j =1 to A.length
CLA[j1] = CIA[5]] + 1

For 1 =1 to k

Cli] = c[i] + Cli-1]

For j = A.length downto 1
BIC[A[j]1] = A[j]
ClA[j]] = CIA[ 1] - 1

o THEHEFRICIESAE:
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#include <istream>
#tinclude <cstdio»
#tinclude <algorithm>
using namespace std;:
int ¢[1000]; //1000fG%K 1 a®dl o s i K fE
int b[1000];
int a[1000];
void countSort (int *a, int *b, int k, int n)
{ for(int i = 0; i <= k; it++)
{ clil] =0; }
for(int j = 0; j < n; j++)
{ claljl] ++; }
for(int i = 1; i <= k; i++)
{ cli] = cli]+ cli-1]; }
for(int j = n-1; j >=0; j—)
{ blelaljl]] = aljl;
claljl] —; b}
int main()
{ int n;
int max x = —100;
scanf ("%d”, &n);
for(int 1 = 0; i < n; i++)
{ scanf ("%d”, &alil);
if(alil>max x)
max x = alil; }
countSort(a, b, max x, n):
for(int i = 1; 1 <= n; i++)
{ printf ("%d 7, bli]); }

return 0;}

o THEHEFRRYPythonf{AD:
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In [7]:

1 import random
2 def countingSort(alist, k) :
3 n=len(alist)

4 b=[0 for i in range(n)]

5 c=[0 for i in range(k+1)]
6 for i in alist:

7 clil+=1

8 for i in range(l, len(c)):
9 cli]J=cli-1]+c[i]

10 for i in alist:

11 blcli]-1]=1

12 clil-=1

13 return b

14 if name == main

15 a=[random. randint (0, 20) for i in range (20)]
16 print (countingSort (a, 20))

[0, 0, 1, 2, 4, 4, 5, 6, 9, 9, 9, 9, 9, 12, 12, 14, 14, 16, 18, 20]

HHEREE S

BAINE AR R T E AR BN, ES2-31TAforfBERRTERTIE)S O(k),554-51TAforfE
IN, FrERIBTIES O(n),587-81THIfor{BERRT{ERI (A O(k), /10—124THYforfBIR, FrighIIE]
O(n). XEEZRIBHEMNHLZE O(n + k), FEEFRRLEF, =k = O, F—REKAT
A, XF RIS TEIEA O(n).

IHHEFR— EELRMEEEREN: BEAHERES THRERHEETIENRFSEIE
MNEEETRIEXNRFER. EHEk, M MEREESRR, ERASAPSHNAE, T
HEEF B TRIE. BF, XMt _RESH THIFREEENT D 28UEN 7 TR EE.,
THEIFRREHREERENS— I RRER: T FEEaw A PRSI — IR,

2. BEHEE

BEHR(radix sort) BFXInsk £ ERIMUEIRITHIR. SAMTENRZEIFIR, 28RS
FIRREEINIHTHIR RERA TR IR, RAEBERRak—&, BRFENGDERXR
EERAXIFrE R THIR, HEHEFRNRRBRGR—8. EEX—UENE (d#EF)
&, RRALHEFR.

ATREERSHIFRREL, BTSRRI E A RRRTEIRTTIEA.
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EHHIFRUBRIFEEMRR, ER—IRERIFTENERATTRIIESH TR, R
AR MEEAN..n], HFRFE—THEHR— NI, SRR, BdRTmS 0L

HAMER T IHEHr, $EEBRTFHEATRTRNE—N, BT HHEES—KHIFEEEANS

UL

LENNAUE, HPEF— MBI AERIBYE. NRESHIFERVRERNFDE (40
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[8]:

class RadixSort:
def sort(self, A, d):
temp = A. copy ()
for i in range(d):
temp = [t // 10 for t in temp]
self. count sort(A, 9, temp)

def  count sort(self, A, k, B):

>77 modified count sort

A and B have equal length. And B is used to compute every column of A.

keys = [num % 10 for num in B]

c=1[0] % (k+1)

for j in range(len(keys)):
# C[1] contains the number of elements equal to i1
Clkeys[j]] = Clkeys[j]] + 1

for i in range(l, k+1):
# C[i] contains the number of elements less than or equal to i
Cli] = C[i] + C[i—1]

# sort A and B

tempA = [0] * len(A)

tempB = [0] * len(B)

for j in range(len(A)-1, -1, —-1): # stable sort
tempA[Clkeys[jl]-1] = A[]]
tempB[Clkeys[jl]-1] = B[]j]
Clkeys[jl] -=1

for i in range(len(A)):
Ali] = tempAli]
Bli] = tempB[i]

def test():
rs = RadixSort ()
A = [329, 457, 657, 839, 436, 720, 355] # P110#) 1
rs. sort (A, 3)
print (A)
if name == main
test ()

[329, 355, 436, 457, 657, 720, 839]

localhost:8888/notebooks/5 i%: 5 b # 5- 28 Lk LR HIHEF . Giil&E.ipynb 8/19



2020/4/23 FESWHE-B LI R AT Sl
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HEHERRRITERRSCER :
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BUCKET SORT (A)
n = length(A)
for i= 1 ton
do insert A[i] into list B
for i=0 to n-1
do sort list B[i] with insertion sort
concatenate the list B[0]. B[1], , , Bln-1] together in order

. FHEFRCIESHAS:
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#include <stdio.h>
void bucket sort normal (int source array[], int source array length)
{ int i, j, k;
// 1. GIEL00/MF, FHHIaRi e 0.
int tmp bucket[100] = {0};
// 2. BRSO EAR “uER” , RIS N RME S TR
5.
for (i = 0; i < source array length; i++)
o/ W, FEEARE, 2, 1, 0]
// FREARIEE Y [0, 0, 0, 0, O, fEAIZRGIXR 1 FRECER g X 7]
// AP RBALE — A oAy, WAL (4] o1, wgkdday [0, 0, O,
0, 1]. FHMUFEA T AR, SCIlHRF.

tmp_bucket [source arrayl[i]]++; }

// W PIAREUE FREHKE100),, S48 R A
J = 0;
for (i = 0; i < 100; i++)
{ for (k = 0; k < tmp bucket[i]; k++)
{ source arraylj] = i;
gt} bl

int main()
{7/ HERBEAL%1Z 0-99
int test 1ist[20];
int test list length = sizeof(test list) / sizeof(int);

printf ("MIAZIER:  \n");
for (int 1 = 0; 1 < test list length; i++)
{ test list[i] = rand() % 100;

printf ("%d 7, test list[i]); }
printf ("\n”) ;

// BT

bucket sort normal (test list, test list length):
printf ("FEHHFER: \n");

for (int 1 = 0; i < test list length; i++)

{ printf("%d 7, test list[i]); }

printf ("\n”) ;

return 0; }
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« fRHEFAIPythonf{Ag

In [9]:
1 class BucketSort:
2 def sort(self, A):
3 import math
4 n = len(A)
5 B =[]
6 for i in range(n):
7 B. append ([ ])
8 for i in range(n):
9 Blmath. floor (n*A[i]) ]. append (A[i])
10 for i in range(n):
11 Blil.sort() # a/LlfEHIGA /T
12
13 i=20
14 for j in range(n):
15 for num in B[j]:
16 Alil, i = num, i+1
17
18 def test():
19 bs = BucketSort ()
20 A= 1[0.78, 0.17, 0.39, 0.26, 0.72, 0.94, 0.21, 0.12, 0.23, 0.68] # P112/-
21 bs. sort (A)
22 print (A)
23
24 if name == main
25 test ()

[0.12, 0.17, 0.21, 0.23, 0.26, 0.39, 0.68, 0.72, 0.78, 0.94]

= puHSIhFRTE

1. BRHEE

Ry AIFZEVCRESER . PUBERTXEN—E, EEESHN TRTR . NRES
JCENAETH, LJEP14aﬁ79(n+1)/ZL, INRn/BEL, NPAEGEIEN2 (TPAE)
n/2+1 (EFPRED) &b, —RRFTASIRIRAER, BefiEBEN L.

IRt E: E— T n T IREMNEST, FNIFESRITERIZESTRINITE.
mAE: F1NIRFFREITE.
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mME: BEnMFEITE.

AR SE—MEEI T ITRENESAN—1EE, 1 <i <n, HNFBEEE—2BHx, H
FH i - 1 MENTE, IBNFSTE.

XNEREEMAIF LB HF+RS VA, BHFEEESM, BNASRERS. ()F
EER(RAASZRERFERIX R, EREMERE, B O(n). HNBE TRESIE LREINS
%, —EERETAE O(n) FfFFRXANA,

2. RIMEFIRXE
E—MEMTENESS, BEn-URIRAHREIESHNSIVE.
« (ACEBENT:

MINMUM (A)
min = A[1]
for 1 = 2 to A. length
if min > A[i]
min = A[i]

return min

 PythonftEBUNT:

In [ 1:

1 count = int(input C B AZHENE: \n"))

2 a=1

3 while a <= count:

4 num = int (input CiEHIANGE (} N . format (a))) #5775 1117 7777

5 if a == 1: B —ERXHAT, TTHNHAT—k, HITELAZ LR
6 max = min = num #E PR LG HIE A S B el se,

7

8

else: #E—NEelselt], I HIminflmaxdlE1F#E— KA
9 if num < min:
10 min = num
11 elif num > max:
12 max = num
13 a +t= 1
14 print C | KREHZ: 7, max)
15 print C H/hEdE2: °, min)
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RIAISRE S

SHRERNEERARIMER, MRFALATENENTREHITRRLR, NETRELBIRE
2(n-1),

—MERSFE 3|n/2| REEBRHBEIRERAR/IMERTSE: BRBBATRI—XITTRHITIE,
RERBR/MESSRIN&/IMERTTIE, BRAESINEKEHRHTIR. XiF, SMITTER
(NFEHITZIRLR,

3. iR h & RImAERESE

—RREFAREEKRENHEKR. RIMEEERNES, BSARTNE, X NEEAANLET
FHEAIZEER, #AO(N). ATNERNXNFERRIE, HEAINESRENELE O(n),
(BRAMER THRESZRENN O(n?), %E &R RIERRFET FRIPartitionSFERISE!

DR, MRZFRIEFFTIEFNR, NEIARK, SNBECAMITXKEFRBRERNS
ERIRS .

o (HEBEIT:

RANDOMIZED-SELECT (A, p, r, 1)
ifp=r
then return Alp]
q = RANDOMIZED-PARTITION(A, p, 1)
k=qg-p+1
if 1 =k // the pivot value is the answer
then return Alq]
elseif 1 < k
then return RANDOMIZED-SELECT(A, p, g — 1, 1)
else return RANDOMIZED-SELECT(A, g + 1, r, 1 — k)

o Python{UHBa0T:
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In [4]:

1 import random
2 def randomized select(A, p,1,1):
3 if p==r:

4 return Alp]

5 g=randomized partition(A, p, r)
6 k=q—p+1

7 if i==k:

8 return Alq]

9 elif 1 < k:

10 return randomized select(A, p,q-1, 1)
11 else:

12 return randomized select (A, gt+1, 1, i-k)
13

14 def randomized partition(A, p,r):
15 i = random. randint (p, r)

16 t=A[r]

17 Alr]=A[i]

18 Alil=t

19 x=A[r]

20 i=p—1

21 for j in range(p, 1) :

22 if A[jI<x:

23 i+=1

24 t=A[1]

25 Ali]=ALj]

26 Aljl=t

27 Alr]=A[i+1]

28 Ali+1]=x

29 return i+l

30

31  A=[90, 22, 334, 55, 2, 4,56, 0, 11, 11, 1]
32  result=randomized select (A, 0, 10, 9)
33  print(result)

56

4. RIERIEEHER
—RRE IR HE R E A BB

B 1 R MFFIRIEN-i+1 (=1, 2, ..., n-1) DTTEFEERIRITTR, Sixn-i+1 1N TRVRRIE
AR TTERAR, RSB MU E ERITTERRSR, BEEli=n-1.
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R HEFF AR T2 :
YIWIRAS: {36, 4, 2, 11, 10, 6}
Bl {(2), 6 4, 3, 11, 10, 6}
Hole:  {(2, 3), 4, 6, 11, 10, 6}

3 {(2, 3, 4), 6, 11, 10, 6}

/

el {(2, 3, 4, 6), 11, 10, 6}
dsk: {(2, 3, 4, 6, 6), 10, 11}
Foli: {(2, 3, 4, 6, 6, 10),11}
RREIEHEFATE R SEIR -
o DoERE0T:

SelectSort (input elel], input length)
for i <~ 1 to length step 1
min <- i
for j <= i+l to length step 1
if elel[j] < elelmin]

min <— j
end if

swap (ele[j], ele[min])

end

- CIEESABAT:
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void selectsort( keytype k[ ], int n)
{ int 1, j, min;
keytype tmp;
for (i=1; i<=n-1; i++) {
min = [;
for (j=i+l; j<=n; j++)
if (k[j] < klmin])

min = j
if (min != 1) {
tmp = k[min];

k[min] = k[i];
k[i] = tmp; } }}

o PythonfUfBUITF:
In [6]:
1 def esay select sort(data):
2 3=0
3 while (j<len(data)-1):
4 k=j+1
5 temp=j
6 while (k<len(data)):
7 if datalk]<{dataltemp]:
8 temp=k
9 k+=1
10 if (temp!=3j):
11 d=datal j]
12 dataljl=dataltemp]
13 datal[temp]=d
14 j=jt+l1
15 data=[4,2, 1,5, 3]
16 esay select sort(data)
17 print(data)

|:1’ 2) 37 4) 5:|

—RE R RANRRSRE:
SHE | MAFERITEREN O(n — i), —HEIK n — 1 RINFRITE.
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n—1
T(n) = 2 O(n — i) = O(n?)
i=1

SIARES®E:

[1] {PythonZFHREWSEIZDHTY MAMEN KEPFE, ARHFEDLARFE, 2019595.

[2] https://www.cnblogs.com/linxiyue/p/3555175.html
(https://www.cnblogs.com/linxiyue/p/3555175.html)

[3] https://blog.csdn.net/lpy00511/article/details/52625481
(https://blog.csdn.net/lpy00511/article/details/52625481)

[4] https://blog.csdn.net/shengchaohua163/article/details/83444059
(https://blog.csdn.net/shengchaohuai63/article/details/83444059)

[5] https://blog.csdn.net/zhang_xiaomeng/article/details/72680716
(https://blog.csdn.net/zhang_xiaomeng/article/details/72680716)
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