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7.1.
7.1.1.

gbooboobooboobobooobooboobbobooboobobbobon
gboooooooooooooooooooooooooooooobo 7-1o0b00bo

7-1 (Example7_1.java)

O NO OB WN P

/**

*guoobooooo boog
*007-100000000000000
*000000000000000000000O0O0OOO0OO0
*

*00ooooo

*/

public class Example7_1 {

/**

*0odo
*100000000d0oooooooooooogo
*/

public static void main(String[] args) {

long startTime;//0 00000000
long endTime; /000000000

//---——-- dooooooooonodn -------
//00000000000000d
ItemTypeArrayList itemTypeArrayList = new ItemTypeArrayList();

startTime = System.currentTimeMillis();//0 00000000
/000001000000
for(int i1=0;1i<10000;i++){

itemTypeArrayList.add(new ltemType(1001,"0 00O ",120));
}
endTime = System.currentTimeMillis();//0 00000000
System_out.printIn(*O0 000 0OO0O™+ (endTime - startTime) + "O OO OO™);

//---———- oooooooooooog-------
//00000000000000
ItemTypeLinkedList itemTypeLinkedList = new ltemTypeLinkedList();

startTime = System.currentTimeMillis();//0000000O00O
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40: /000001000000
41: for(int i1=0;1i<10000;i++){
42: itemTypeLinkedList.add(new ItemType(1001,"0 00O ",120));
43: }
44:
45: endTime = System.currentTimeMillis();//0 00000000
46:
47: System.out.printin(* 0000000 "+ (endTime - startTime) + "O000O0OO™);
48: }
49: }
7-1 (ItemTypeArrayList.java)
1: /**
2: *J00000oooog ooo
3: *007-100000000000000
4: * 0000000000000 00O00O00o0o0oooo
5: *
6: *J0000000D0oon
7: */
8: public class ItemTypeArp
9:
10: private int ARRAY_S|ZE = 10000;
11:
12: private ltemType[] it //000000oo0ad
oooood
13:
14: /**
15: *J0DO00oooooo
16: */ \
17: public void add(AtemType atidltemType){ OO0doogodod
18: //00000gooooooyao -
19: for(int i1=0;|<ARRAY_SIZE;i
20: if(itemType ID{//0000 w0
21: itemTypeA gU1temType;//0 O/ O
22: break; /
23: } /
24: } /
25: } /
26: y,
27: /**
28: * 0000000 0BG /
29: */ /
30: public void digplay(){ /
31: for(int i1=0;§<ARRAY SIZE;i4+){
32: if(itemTypddrray[i] "= niID){//0 000000000
33:

System.out.printIn(itemTypeArrey
rray[i].getPriceQ+'0 00 O0O0O™);
34: }

35: }

2R- 1

.getld+":"+itemTypeArray[i].getName()+":"+itemTypeA
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e [IUOOOODO

System.currentTimeMills(;0 000000000000 O0O0OOODOO0O0OODOOOOO
0000000 longO000000000000OO0DDOOOOOO0OOODODODODOOOOO0
0000000000000 800000000

2

U0 71000000000000D000000Example7_ljava00000000O0
Ooobooobboooo20b00b0O00Doo0bOo00DbOU0@mO Example7_1.java
gbooooooooooon

=== BOE B BT ] = o e = - -
/0000000000000 0 |
| ItemTypeArrayList itemTypeArrayList = new ItemTypeArrayList(); I
[ ]
| startTime = System.currentTimeMillis();//0 00000000
' oooooinooooo A
I for(int i=0;i<10000;i++){
| itemTypeArrayList.add(new ItemType(1001,"0 00O ",120));
1}
I I
endTime = System.currentTimeMillis();//0 00000000 |
|
| System.out.printin(*'O000000O"+ (endTime - startTime) + "O000O0O™); I

ItemTypeLinkedList itemTypeLinkedList = new ltemTypeLinkedList();

startTime = System.currentTimeMillis();//0 00000000

/000001000000

itemTypeLinkedList.add(new ItemType(1001,"0 00O ",120));
}

endTime = System.currentTimeMillis();//0 00000000

|
|
l
|
|
| for(int i:OEi<100(_)O;i++){ B
l
|
|
: System.out.printin(*OD OO0 0O0O0OO"+ (endTime - startTime) + "OODOODO"™); |
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gboooooooobooooobooboobooooooobooobo
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7.1.2.

O0000000Dooo00ooDoO000oo0o00000oooooooOoO0ooooon
O00D000oooooo

JavaOOOOOODOOOOO ItemTypeLinkedList 0 O OO ItemTypeArrayList 0 O
000 ItemTypeList 000000000000 DOODOOO

ItemTypeList
+ add()
+ delete()
+ search()
+ display()
ItenTypeArrayList ItenTypeL inkedList
+ add() + add()
+ delete() + delete()
+ search() + search()
+ display() + display()
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gboooooooooooooooogooogoooooooboong

ItemTypelist

+ add() DDDDDDD

+ delete()
+ search()
+ display()

ItemTypeLinkedList ItemTypeArrayList

a0 oot 00000

; doaeent esletig
- + search
+ display() + displa)(/%)

gboboboboboboboboboboobob

ItemTypeLinkedListO O OO ItemTypeList 0 OO0 O0O0O0O0OO0OO
ItemTypeArrayList OO0 0 0O ItemTypeList 0000000 OO0OO

googoooboobooboooobgd

gobobbooobboboooobboooobobooooobbbooooobooboboo
gboogoobooboobbooboobobooobooboooboobooon

ItemTypeList DO OO0 OO0OO0OO ItemTypeArrayList O OO ItemTypeLinkedList O O 0O
ItemTypeArrayList O O 0 O ItemTypeLinkedList D OO0 OO OO0OO0OOO ItemTypeList OO
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7.1.3. Java

00000000000 00000000D0000000000O0000OD0000O0
O ItemTypeArrayList 000 OO 00O OItemTypeArrayList 0000 O0O00O00OO0O0O
O00o00o0Ooooooon

00000000000 00000000D000000O0000O0000OD0000O0
O0000000000000000000000D0DODODOO0000

ltemTypeArrayList ltemTypeLinkedList

ugbooooboobon

ubooboobooooano
uboboobooobod

itemTypeArrayList itemTypeLinkedList

itemTypeList
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00000000000 00D0000000000
ItenTypeList itemTypeList;//0000000000000000

// 000000000000 0000000DOO0000000o0
itemTypelList = new ltemTypeLinkedList();
itemTypelList = new ltemTypeArrayList();

gboboboboboboboboboboboob

O©oo~NOoO Ok~ wN P

ItemTypeList itemTypelList;//0 00000000000 0OO0O

//---000---
itemTypeList = new ItemTypeArrayList();//0 00000000000
itemTypeList.add(new ItemType(1001,"000")); //0000000000000C00OO0O

//---000000 ---
itemTypeList = new ItemTypeLinkedList();//0 00000000000 0OO0O
itemTypeList.add(new ItemType(1001,"000™)); /00000000000000000O0O

gboobooboobooboboooboobobbobooboobobboobon
OooobDoooo0obooouobOoO0Og itemTypeList D OO0 0O0D0O0OO
ItemTypeArrayList D000 000000000000 addODOO0O0O0OO0OO0OOODOO
OU0O0D0OO00bDO0O0 remTypeLinkedList DO O00OO0O00OOO0O0OOO0DOOOOOOO
add0O0U000OO00oOOOO0oOOoOoDOOOOn

0000 ltemTypeArrayList {
0o

‘0] [1] [2] [3] [4] [5]
oy o

ltemTypeLinkedList l
ERERERN
oo 22(id) 23(id)
BEn ) I E
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Java
7-2 (Example7 2 java)

1: /**
2: *Juoobooooo boog
3: *O0Oo7-2000000
4: *Jubiboboooobobobuoooouobobbuoooooon
5: *
6: *gooood
7: */
8: public class Example7_2 {
9:
10: /**
11: *00O0o
12: *1000000000000000o0o0o0oooo
13: */
14: public static void main(String[] args) {
15:
16: /0000000000000
17: performanceTest(new ItemTypeArrayList());
18:
19: /0000000000000
20: performanceTest(new ItemTypeLinkedList());
21:
22:
23:
24: /**
25: *Q00oooooooooo
26: */
27: private static void performanceTest(ltemTypeList itemTypelList){
28: long startTime;//0 00000000
29: long endTime; /000000000
30:
31: startTime = System.currentTimeMillis();//0 00000000
32:
33: /000001000000
34: for(int i1=0;1i<10000;i++){
35: itemTypeList.add(new ItemType(1001,"0 00O ",120));
36: }
37:
38: endTime = System.currentTimeMillis();//0 00000000
39:
40: System_out.printin(*O 0000 O0O™ (endTime - startTime) + "O OO OO™);
41:
42:
43: }

- 7.155 -




7-2 (ItemTypeList.java)

1: /**
2: *Ooobooooooo boo
3: *0O00O 72000000
4: *Oddoboodobooouooooboouoooooa
5: *
6: *Oooooogao
7: */
8: public class ItemTypeList {
9:
10: /**
11: *O0doooooon
12: */
13: public void add(ItemType addltemType){
14: }
15:
16: /**
17: *J000oooooooon
18: */
19: public void display(){
20: }
21:
22: }

7-2 (ItemTypeArrayList.java)
1: /**
2: *O0oobooooooo boo
3: *0O00O 72000000
4: *O00doboodobooooooooboooooooooa
5: *
6: *O0ooooooooood
7: */
8: public class ItemTypeArrayL}st extends ItemTypelList{
9:
10: private int ARRAY_SIZE = 10000;
11:
12: private ItemType[] itemTypeArray = new ItemType[ARRAY_SIZE]; //00000000O
goooga
13:
14: /**
15: *J00oooooon
16: */
17: public void add(ItemType addltemType){
18: //000000000000000
19: for(int i=0;i<ARRAY SIZE;i++){
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20: if(itemTypeArray[i] == nul){//0 000003
21: itemTypeArray[i] = addltemType;//0 000
22: break;

23: }

24: }

25: }

26:

27: /**

28: *Q00ooogoooooog

29: */

30: public void display(){

31: for(int i1=0;i<ARRAY_SIZE;i++){

32: if(itemTypeArray[i] '= nulD){//0 000000000
33:

System.out._printIn(itemTypeArray[i].getld()+":"+itemTypeArray[i].getName()+":"+itemTypeA
rray[i].getPrice(Q+'0000O00O™);

34: }
35: }
36: }
37:
38: }
7-2 (ItemTypeLinkedList.java)
1: /**
2: *QQ0000O0oO0ooo Ooo
3: *0O7-2000000
4: *0000000oo0U0oOoooooogoooooo
5: *
6: *Q000oooooogo
7: */
8: public class ItemTypeLinkedList extends ltemTypeList{
9:
10: private LinkObject first;//0 0
11: private LinkObject last;//0 0
12:
13: /**
14: *QOoOoooogoo
15: */
16: public void add(ltemType addltemType){
17: //000000000000D0o00o0o
18: LinkObject addLink = new LinkObject();
19: addLink.data = addltemType;
20:
21: if(first == nul){//0 000000000
22: first = addLink;
23: last = addLink;
24: lelse{//0C00000CO0ODOOOO
25: last.next = addLink;
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26: last = addLink;

27: }

28: }

29:

30: /**

31: *J00o0oooooooon
32: */

33: public void display(){
34: LinkObject current = first;//0 00000000000 DOO0O
35: while(current != null){
36:

System.out._printIn(current.data.getld()+":"+current.data.getName()+":"+current.data.getP
riceQ+'0000OOO™;

37: current = current.next;

38: }

39: }

40:

41: }
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uooooooogoo
0000000 ItemTypeArrayListjava 00000000 0OODOOOOOOOODO
dispray0 00 O0Qo0ooOooOooboOoon

/**
*OOob0boooboboobooboo display0 00040 OoOoOoOoOO

/ dispray 0 0000000000

if(itemTypeArray[i] '= nulD){//00000000
System.out.printIn(itemTypeArray[i].getNameQ+"O0 0 OO ODO"™);

ItemTypeArrayList.javaO0 O 0O

goboooooobobooboooobboobooooDogn temTypeArrayList 0 OO
Odispray0 00 0000000000000 0DO0O00OO00O0O0O0DO0OO disprayd 00O
OOO0D0OIemTypeListUO OO display0 0000000000000 0O0O0ODO

@oboooooobooooooon

ItemTypeList itemTypeList = new ltemTypeArrayList();
itemTypeList.display();

obobobobobodisplaybdgooooboooooboobobooboboonbo
DDDDDDDDDDDDDDDDDDDDL

itemTypeListD 0O O0O0O0OOO0DOOOOO
display0 000000000000 O0OOOOOOOOO

gooooo / googooobogn

000000000 000o0o0O00oo0ooooon
display0 00000000 display0 00000000

goooboooobooboooobboboooooobbooooboboboooooboobo
ooooobOdsplayd00nooooooboooooonogoo
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(300000
000000000000000000000000000000000000000
0000MO00000000000000000000000000000000000
00000000000 temTypeList 0000 display 0 00000000000000
00000000000000000
000000000000000000000000000000 ItemTypeListO OO
oooooo

7-3 (ItemTypeList.java)

O NO OB WN P

/**

*OQdobooooooo booo

*00 73000000000
*J0000000oodUoooooooogooooooo
*

*QOooooodgo

*/

public abstract class ItemTypelList {

/**

*QJoooooooo

*/

public abstract void add(ltemType addltemType);

/**

*JUoUoooooooogoo

*/

public abstract void display();

00000000000 OOabstractO0 000000 0OO0DOOOOOOODOODOOO
gbooooboobooobooboobbooboobobooboooboon

uobobbooobobobooooboboooobobooooobbooooobooboon
000000 OoOO000O00DbDOoO0bOOO0Odispray0000D0OO0OO0OOOODDOO
OO00DO0O00OO00DOOo0DbOOboO0bOoO0DoOOdisplay0ooooooooog
gbooobobooboobboobooboo
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(40000o0ooo

Java0 OO O0OD0O0O0OO0O0D0ODOO0OO0OO0O0DODOOOOO0ODODOODOOO00O00O00O0D
00000000000 ItemTypeListjavaO OO OO0

(ItemTypeList.java)

7-4
1: /**
2: *OQdobooooooo ooo
3: *O0074000000000000
4: *ddoboodoboouooooboouoooooa
5: *
6: *Oooooogao
7: */
8: public interface ItemTypelList {
9:
10: /**
11: *Jo00oooooon
12: */
13: public void add(ltemType addltemType);
14:
15: /**
16: *J000oooooooon
17: */
18: public void display();
19:
20: }

gooobooooboobooooboboooooobobooooboobooooobooo
OO0ODOabstract0 00 O000OO0O0DOOOO
00000000000 O000 ItemTypeArrayListDO0O0D0OO0O00OO0OODOO

7-4

(ItemTypeArrayList.java)

1: /**

2: *Juoobooooo boog

3: *U0o7-4000000000oon

4: *Juboboooobobobuoooobobobuooooon
5: *

6: *Juoooooooooon

7: */

8: public class ItemTypeArrayList|implements ItemTypeList{
9:

10: private int ARRAY_SIZE = 10000;

11:

12: private ltemType[] itemTypeArray = new ItemType[ARRAY_SIZE];
oooooo

/00000000
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13:

14: /**

15: *0ooooogooo

16: */

17: public void add(ItemType addltemType){

18: //00000000000D0000

19: for(int i1=0;i<ARRAY_SIZE;i++){

20: if(itemTypeArray[i] == nul){//00 00003
21: itemTypeArray[i] = addltemType;//0 000
22: break;

23: }

24: }

25: }

26:

27: /**

28: *Q00ooogoooooo

29: */

30: public void display(){

31: for(int i1=0;i<ARRAY_SIZE;i++){

32: if(itemTypeArray[i] "= nulD){//0 000000000
33:

System._out._printIn(itemTypeArray[i].-getld()+":"+itemTypeArray[i].getName()+":"+itemTypeA
rray[i].getPrice(Q+'0000O0O0O™);

34: }
35: }
36: }
37:
38: }

VS

gboboboboboboboboboooooooooo

gobobboooboobboooobboooobboboooobbbooooobooboboo
gboogoobooboobbooboobo
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7.2. VS
7.2.1.

O0bo0o0b0O00mMitemTypeManage D OO0 DO0O0OO0OO0O0ODODOOOOOOODOO

gbobooobgoobooobooobooboboobooboboobobboobobooDbo
gooboooooooo

/**

*Q0000o0oOoooogoooo
*J00000000O0O00ooogoooOoooooooon

*/

private static void itemTypeManage(ltemTypeList itemTypelList){

oboomoobogbobooboboobon

/000000000

itemTypeList.add(new ltemType(1001,"000™));
itemTypeList.add(new ltemType(1022,"000™));
itemTypeList.add(new ltemType(1033,"00"™));

/000000000000
itemTypeList.display();
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1.2.2.
if
ooooooooDoobo0oo0DouoD itemTypeListDODO0O0O0OO0ODOOOOOO

OoobooboooboobboobbooobboobboUouoDbOodObinstanceof DO OO
OO000OOinstanceof DO O0DOODOOOODOOO

OO0b00o00bDO0o0bO0UO@instanceof DO OO OO

oobo0ooboO0Od wued0DO0OODODO false00OOO0OO

gbobobobobobobobo

ItemTypeList itemTypeList = new ltemTypeArrayList();
if( itemTypelList instanceof ltemTypeArrayList ){
System.out.printIn(*yes”);
Yelse{
System_out.printin(“id”);
}

OO0D00 if0000 true 00000000 ODOO0ODOyesOODODOODOODOODOOO
itemTypeListD 0O O00O0O0O0 ItemTypeArrayList0 00000000 D0DO0OOOO0OO

if00ooboobooboobooboon v-5000

7-5 (Example7 5.java)

O~NO OB~ WN -

/**

*QQ000oogoooo Ooo

*00 7000000000000
*0000000oo0ooooooooooooooo
*

*Q00o0ooo

*/

public class Example7_5 {

/**

*0O0o
*1000000000oooooooooooooo
*/

public static void main(String[] args) {
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16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:

/0000000000000
performanceTest(new ltemTypeArrayList());

/0000000000000
performanceTest(new ItemTypeLinkedList());

/**

*J0o0oooooooooo

*/

private static void performanceTest(ltemTypeList itemTypeList){

/0000000000000

if(itemTypeList instanceof ItemTypeArrayList){
System_out.printin(*O 0000 O 00O O ItemTypeArrayList™);

Yelse if(itemTypelList instanceof ltemTypelLinkedList){
System_out.printin(*O 0000 O 00O O ItemTypeLinkedList™);

}

long startTime;//00 0000000
long endTime; /000000000

startTime = System.currentTimeMillis();//0000000O00O
/000001000000
for(int i1=0;1<10000;i++){

itemTypeList.add(new ltemType(1001,"0 00O ",120));
}

endTime = System.currentTimeMillis();//0 00000000

System_out.printin(*O0000O0O0O"™ (endTime - startTime) + "O OO 0OO™);
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gbooboobooboobobooobooboobbobooboobobbobon
oooboobbooobooobbooobooobobbobooOoOoDD temTypeList D OO
oooooooon

7-6 (ItemTypeList.java)

1: /**
2: *QQ000000oooo Ooo
3: *Q0O07-6000000000
4: *J0000000DooO0U0DooooooOooooooon
5: *
6: *Qooooooo
7: */
8: public abstract class ItemTypeList {
9:
10: /**
11: *Qoooooooo
12: */
13: public abstract void add(ltemType addltemType);
14:
15: /**
16: *0oooooooo
17: */
18: public abstract void display();
19:
20: /**
21: *Q000oooooooooon
22: */
23: public abstract String getName();
24:
25: }
7-6 (ItemTypeArrayList#getName() )
/**
*J000oooooooooo
*/

public String getName(){
return "ltemTypeArrayList";

}
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7-6 (IltemTypeLinkedList#getName() )

/**

*J0U0oooooooooon

*/

public String getName(){
return "ltemTypeLinkedList";

}
7-6 (Example7_6.java)
1: /**
2: * 0000000000 oOoo
3: *J0O 76000000000
4: * 000000000000 0000O00DO0000DO0O0O0O
5: *
6: *Jooooo
7: */
8: public class Example7 6 {
9:
10: /**
11: *000
12: *lgodoboodoooooooooboodgao
13: */
14: public static void main(String[] args) {
15: //0000000000000
16: performanceTest(new ItemTypeArrayList());
17: //0000000000000
18: performanceTest(new ItemTypeLinkedList());
19:
20:
21: /**
22: *OQobooooooood
23: */
24: private static void performanceTest(ltemTypeList itemTypeList){
251 e,
26: /0000000000000 e ey
27: System.out.printin(*O 00000 D[]El "+itemTypelList. getName())
X< 1
29: long startTime;//0 00000000
30: long endTime; /000000000
31: startTime = System.currentTimeMillis();//0 00000000
32:
33: /000001000000
34: for(int 1=0;i<10000;i++){
35: itenTypeList.add(new ItemType(1001,"0 00,120 HHHHHOOOOOOOOON
36: } 000000000000000
37:
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38: endTime = System.currentTimeMillis();//0 00000000

39:

40: System.out.printin(*O0 000000 "+ (endTime - startTime) + "O000O0O™);
41: }

42:

43: }

gobobboooboobboooobboooobobboooobbboooobooboboo
getName U 0D DO O0ODOODOOODODOODOOO

ItemTypelList
Main
+ add()
+ main() + delete()
1 2|+ search()
+ getName(
ItemTypeLinkedList ItemTypeArraylList
+ add() + add()
+ delete() + delete ()
+ search() + search ()
<:+ getName()) <:+ getName())

gototuotdon

JUuooddbitdtdoooooo
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7.2.3. |f VS

gbobobobobobobo2000000o0o0b0o0oooobobDOobOobODbo
gooogo

o if00OIDODOOO

e DOODODODODLODLO
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7-1
gboboboboboboboboooooooo

7-2
gbobobobobobobobobobobobob

7-1
00000006100 00000000mMain)000000000000O00DO0OO0O
0000 ItemTypeArrayList ItemTypeLinkedList 0 0 OO0 O 00O 0O ItemTypeList O

OOboDOOremTypeListD DO O OO00O0OO0OOO0OO0OO0O0OO0DODOODOOO0ODOO 6-1

ooooood
gbobobobobobob

ItemTypeList ItemType
Exercise7_1
+ add() o + getld()
- + remove + getName()
+ mainQ) 1 2|4 search() 1 0..n+ getPrice()
+ display()
ItemTypeArrayList I'temTypeLinkedList
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