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gogoobbobobobbbtbddoooooooobobobooboboobooboood
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9.1.
9.1.1.

goboboboboboboboboboboboboboboboboboboboo
gbooooooooooooooooooooooooooogod

gbooooo
e [g0OboobOuooboboobobooooo
e [gOobuooboboonoboobog
gboobooaoo
e [g0obuubboobobuodoboboobbooboobon

gbobboboboboobobobobooooooobobooboboobbobobo
ooogd

gobooboooobuoobooobbomoboobobooboobboobooobo
googoooboobooobooboobboobooobbooboobbooboo
goooobogoo

e JOIODODO

e J0IODO

e JOODO
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9.1.2.

gboboboboboboboboboboobooboboooboboooon
oooboobboooooobbbboobo0o0oDboOobOo00DnD temTypeListO O OO

gboooooooooooooooogooogoooooooboong
gbobobobobobo

ItemTypeList,/’
4

+

4

+ isSort()

sort()

sort)0O000 O 00000
isSort()0 000 0O 000000000

SortAlgorism

+ sort()

BubbleSort

SelectionSort

InsertionSort

+ sort()

+ sort()

+ sort()
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gbobobobobobobobobobooobobooboobbooboboobobOonDo
gooooooobooboooboobogibdavald Math.randomQU O DO ODOOOODOOOODO
gboooooobooboooobo

double randomNo = Math.random();

000000000 doubled OO
ooobbOoO0obOO0ObDbOo0muoomoonDDbt

gobooboogoobgbogobebbuooboobbooboobbooboobo
RN

/0000000000000 00D000 000D bOODoOOD 100000
int randomRange = 10;

/00000000 doubleD OO OO
double randomNo = Math.random();

/0 000000000000000000000
double randomDouble = randomNo * randomRange;

/00000000 int000000
int randomlnt = (int)randomDouble;

0000000000000 00000000O0Math.random()DO000O 00100
00000000000000000.3510000000 randomNoOODOOOOOOOO
0 o009 000000000000 0O0OO0 1000000000000 0O35100
randomDouble 0 00000000000 int00000000D0D0O0OOOOOOOOO0O
OO0 randomint0 00 O00ODO0O
0000000000000 0000D00O0O0000000D000000DOOO0O000
000000 00900000000000 randomint0000000D0DOODOOOOO
00000000 randomRange 0 0000 0O OO O OrandomRange 00 10000 0000 0O
09999000 000000DDODOOOO0

goboboboboboboboboboboboboboboboboboo

int randomRange = 10;
int randomint = (int)( Math.random() * randomRange );
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gboboboboboboboboboboboboooooboooooooooDd
obooooooooooooooooo

9-1 (Example9 1.java)
1: /**
2: *Juoobooooo boog
3: *0O0O9-100b00ooooooooo
4: *30 0000000000000 oObbo0ooooooon
5: *
6: *gooood
7: */
8: public class Example9_ 1 {
9:
10: /**
11: *0000000000000DODO000o0O0
12: */
13: public static void main(String[] args) {
14:
15: int randomRange = 1000000;//0 0000000100000 1010000000000 0
ooooooooo
16: int itemTypeNum = 10000;//0 0 O
17:
18: /30000000000000000000000DODO000DOO0d
19: ItemTypeList itemTypeListBubble = new ItemTypeList(new BubbleSort());
20: ItemTypeList itemTypeListSelection = new ltemTypeList(new SelectionSort());
21: ItemTypeList itemTypelListinsertion = new ltemTypeList(new InsertionSort());
22:
23: //0000000000000000DO0000OaO
24: for(int i=0;i<itemTypeNum;i++){
25: double randomNo = Math.random();//0 00000000000
26: int randomint = (int)(randomNo*randomRange);//0 000000000 0O0OOODO
oooooogo
27: //0000000000000O000DOo0ooon
28: itemTypeListBubble.add(new ItemType(randomlnt, "cola"+randomint,120));
29: itemTypeListSelection.add(new ItemType(randomint, "“cola"+randomint,120));
30: itemTypeListinsertion.add(new ItemType(randomint, “cola"+randomint,120));
31: }
32:
33: /0000000000
34: System_out.printIn(*--------—--- 00000000000 —=========-==——-—- ");
35: sortTest(itemTypeListBubble);
36:
37: System_out.printIn(*------—--——-- 0000000000 —==-========—=-——- ");
38: sortTest(itemTypeListSelection);
39:
40: System_out.printIn(*------—--——-- 0000000000 —==-========—=-——- ");
41: sortTest(itemTypeListinsertion);
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42: }

43:
44: /**
45: *00000 ItemTypeList 000 0O00OD0O0OOOO
46: */
47: private static void sortTest(ltemTypeList itemTypelList){
48: StopWatch sw = new StopWatch();//0 00000000000 DOO0OO
49:
50: //0000000000d
51: sw.start();//0 000000000000
52: itemTypeList.sort();//0 0000
53: sw.stop();//0 0000000 DOOOO
54: long time = sw.getTime();//0 00000
55: System.out.printin(* O OO0 O00O0OOOO"+timet"O0OOOO™);
56:
57: //000000000000000
58: System.out.printin(*O0 000000 O0ODO "+itemTypeList.isSort());
59: }
60:
61: }
9-1 (ItemTypeList.java)
1: /**
2: *J000oooooog ooo
3: *009-10000000nDoooon
4: *3000000000000000D00o0o0ooooon
5: *
6: *Joodooooood
7: *J00000000o0oooooooooooooooooooooooooon
8: */
9: public class ltemTypelList {
10:
11: private int ARRAY_SIZE = 10000; /00000000
oo
12:
13: private int size=0; /00000000
ooooooo
14:
15: private ltemType[] itemTypeArray = new ItemType[ARRAY_SIZE]; //0000000O0O
oooood
16: private SortAlgorithm sortAlgorithm; /000000000
oooood
17:
18: /**
19: *J0oO0oooo
20: */
21: public ltemTypeList(SortAlgorithm newSortAlgorithm){
22: sortAlgorithm = newSortAlgorithm;//0 00000000000 O0ODOO0ODO0O
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23: }
24: /**
25: *0ooooogooo
26: */
27: public void add(ItemType addltemType){
28: itemTypeArray[size] = addltemType;//000000000DO0O
29: sizet+;//0000 10000
30: }
31:
32: /**
33: *J0000o0o0ooooooooooon
34: */
35: public void sort(){
36: sortAlgorithm.sort(itemTypeArray,size);//0 000000000 0ODOO0O0O0ODOO
ooooo
37: }
38:
39: /**
40: *Q00o0ooogoooooo
41: */
42: public boolean isSort(){
43: for(int i=0;i<size-1;i++){
44: if(itemTypeArray[i].getld() > itemTypeArray[i+1].getld()){
45: return false;
46: }
47: }
48: return true;
49: }
50:
51: }
9-1 (SortAlgorithm.java)
1: /**
2: *QQ000oO0oOoooo Ooo
3: *009-1000000D0Oo0oOoooo
4: *300000000000000O000O0oOooOoOoood
5: *
6: *Q0000o00oooooood
7: */
8: public abstract class SortAlgorithm {
9:
10: /**
11: *Q00ooogoooooo
12: */
13: public abstract void sort(ltemType[] itemTypeArray,int size);
14:
15: }
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9.2.
9.2.1.

gboooooooooooooooooooog

ugbobD oDoooboooboooon

ubobD bDbhoobooboboooboobbooobooonbobo

ugbobD oDbooboooboo

ugbobO boboboboboobooboboobooboboobuoobboobooboboobobad

v

103/ 22 51y 3 || 64 18 | I
[0 | (1| [2] | (31| [4] | [3] | [6] [0 | (11| (2] | [3]| (4] | [3] | [6]

[0 | (1| (21| [3] | [4| [3]] [6] (0] | 1| (2] | [3] | [4| [8]] [€]

[0 | [ (21| [3] | [4| [3]] [6] (0| 1| (2] | [3] | [4| [8]] [€]

[0 | [ (21| [3] | [4| [3] ] [6] (01| 11| (2] | [3] | [4| [8]] [€]

[0 | (1 (21| [3] | [4| [3] ] [6] [0]| 1| [2] | [3] | [4 [8]] [€]
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[1]

51 | 3 .

[0] | [1] tmp [O]

[0] | [1] tmp [0]
l

goboobooobooboooooobooon

gboooobooon

tmp

ugbooon
ugbooooog g
gboogooog g g
gboogooog g O g
gboogooog

gooooobooobd
goboobooobooboooobooboon
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gbobobo sweplOOoooooboooooOO

9-1 (BubbleSort.java)

O NO Ol WN P

/**

*

*

*

*

*

ggooobboogdg obo
obo-10oboobobbooboboo
0b000boboboobooobooobooobOooboob

ggooboooog

*/
public class BubbleSort extends SortAlgorithm{

/**
*J000oooooooon
*/
public void sort(ltemType[] itemTypeArray,int size){
for(int i=size-1;i>1;i--){//00000000C0O0O0ODOODOO
for(int j=0;j<i;j+H){//0000000000OO0OO
if(itemTypeArray[j].getld() > itemTypeArray[j+1]-getld()){
swap(itemTypeArray,j,j+1);//0 00000000000 0O00O0O0OOODO
}
}
}
}

/**

*Q00ooogooooood

*/

protected void swap(ltemType[] itemTypeArray,int targetl,int target2){
ItemType temp;//temporary 0000000
temp = itemTypeArray[targetl];
itemTypeArray[targetl] = itemTypeArray[target2];
itemTypeArray[target2] = temp;

}

212




9.2.2.

gbobobobobobobobobobo

gobooboooooooboooooonoo
gobooboooooboobooobooboobooboobon
gobodbooboboobooobobooboobbooboobbooboobooon

[0 | (21| [2] | [3]| [4] | [S] [6]i
[Gli

[O] | [a] | [2]| [3]| [4] | [9]

[O] | [a] | [2]| [3]| [4] | [9] [Gli

(O] | (3] | [2]'| [3]| [41| [9] | [6]

[O] | [a]| [2]| [3]| [41| [9]| [6]

< & Q'Q Al

(O] | (3] | [2]| [3]| [4] | [9] [Gli
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gbobobobobooooo

9-1 (SelectionSort.java)

O NO OB WDN P

/**

*Juoobooooo boog
*0O0O9-100b00ooooooooo
*30000000000000000000000000
*

*guoooooad

*/

public class SelectionSort extends SortAlgorithm{

/**
*J000o0ooooooon
*/
public void sort(ltemType[] itemTypeArray,int size){
for(int i=0;i<size-1;i++)){//00000000000O0O0O00O0O
int minimum = i1;//0 0 0000000000000
for(int j=i+l;j<size;j++){//000000000O00O0OO
if(itemTypeArray[j].getld() < itemTypeArray[minimum].getld()){
minimum = §;//000000000000000O000O0O
}

}
swap(itemTypeArray,i,minimum);//0 00000000 O00O0O)000DOOO

3
¥

/**

*Q00ooogoooood

*/

protected void swap(ltemType[] itemTypeArray,int targetl,int target2){
ItemType temp;//temporary 0000000
temp = itemTypeArray[targetl];
itemTypeArray[targetl] = itemTypeArray[target2];
itemTypeArray[target2] = temp;

}
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9.2.3.

gbobobobobobobobobob

gboboobuoobboobooboooobmoobobooobooooDo

ubob 0Dbhooboobobooboboobooboboobooobooobobooboboon
gboboobooooobon

ubbh oboobooboboooboobbooobooboobbooboobbooboo

3 j/18 ) 22|51} 64 | 18 103
[0 [ [2 | (3| [4 | [5]] [6] | [7] tmp

(0] | (11| [2] | [3] | [4] | [3] | [6] | [7] tmp

(0] | (11| [2] | [3] | [4] | [3] | [6] | [7] tmp

(0] | (21| [2] | [3] | [4] | [3] | [6] | [7] tmp

(0] | [a1| [2 | [3] | [4] | [3] | [6] | [7] 17,2

(0] | [a1| [2 | [3] | [4] | [3] | [6] | [7] 72

(0] | [a1| [2] | [3] | [4] | [3] | [6] | [7] 172
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gbobobobobooooo

9-1 (InsertionSort.java)
1: /**
2: *Juoobooooo boog
3: *0O0O9-100b00ooooooooo
4: *30 0000000000000 oObbo0ooooooon
5: *
6: *guoooooad
7: */
8: public class InsertionSort extends SortAlgorithm{
9:
10: /**
11: *Q00ooooooooo
12: */
13: public void sort(ltemType[] itemTypeArray,int size){
14: int target;//0 00000
15: for(target = 1;target<size;target++){
16: ItemType temp = itemTypeArray[target];//0 0000000
17: int i=target;
18: while(i>0 && itemTypeArray[i-1].getld() > temp.getld)){//0 00000 ODO0O
oooooogooo
19: itemTypeArray[i] = itemTypeArray[i-1];//0 0000
20: i--;
21: }
22: itemTypeArray[i] = temp;//0 000000
23: }
24: }
25:
26: }
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9.2.4.

gbobobobobobobobobobobobobnoobobOobobOoDbo
gbooooooooooooooooooooooooooon

while(i>0 && itemTypeArray[i-1].getld() > temp.getld())

goooooooboooooobouoooooooooo
O di=o0

i0ddoodobodoooooonooaon

O O itemTypeArray[i-1].getld() > temp.getld()O
goooooooooooooooooood

goboobooobooboobooobboobuoobbob obobooboboooboaoo
ugboooobooooooood

18 1354 2 146 8
(0] | (11| [2] | [3] | [4] | [31| [6] | [71] [8] | [9]
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gbobobobobobobobobobobobobobobobooboboDbo
oooon
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z z 14 z
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gobooboooboom™mobooobobooboobobooobooboooboooboo
gmobooboobooooobooboooboobomobooboooboooonobooobo
googoobooboobbooboobbooboo

000000000 DOwhileOOOODOOOOOOODOODODOOOOOO

while(i>0 && itemTypeArray[i-1].id > temp.id)

J L

while(itemTypeArray[i-1].id > temp.id)

gobooboooobooboon

muobooboobooboooooooooboooboo
e (boOooboobboobuoobboobooboooboobbooobooobo
goboobooboooon

@uoboobooobooboobooboboboobobobobubobUuDo

e JbobOooboobobooobooboboboboobobbooboobboobm

e bobOoobOoobobooboobobobooboooboobobooobooobo
gobooboobboooboobooobooboobbooboobbon
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gobobobobobobempdDODODODOD

temp

181351 2 46 8

(01| (11| 2| [3]| [4 | [3]] [6] | [7]| [8] \[€]

|

2

Z

temp

gbobobempUOO0O0OO0OO0OO0O0OO0OO0OOOOOOOOOOOOODODODO temp U

gbooooooooooooooooooooooooooon

18 {3514 2 46} 8

Z Z Z Z Z

(O] | [ | [2]| [3] | [4]| [5] | [6] | [7] | [8]| [9]

221



9-1
gboboboe-1boboobobboooooooooooooo3oboboboDbo
oooooooon

9-1

gbo-100b0oboobobooboooboooon

9-2

gooe-1000000b0000D00bO0O0DbO0DO InsertionSortWithGuard O U
OO0 SortAlgoritrm 000000000000 O0O0ODOOODOOO0ODOO

222



