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1 Object obj = new Object(); // ol
2 obj.foo();
3 obj = new Object(); /o2

(@)

ol

obj

(b)

02

ol

obj

(©)

02



A foo(A f) { return f; }

void c1() {
A inl=newA(); /ol
A outl = foo(inl);

}

void c2() {
A in2 =new A(); /lo2
A out2 = foo(in2);

}

(@)

(b)

foo(A f)










void foo(int *q)

1
2 {
3 = (int *)malloc(1);
4}
5 main()
6 {
7 |nt*
8 = (|nt *)malloc(1);
9 foo(p)
10 = (int *)malloc();

1

1}

(a) (b) (©) (d)
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ol

02
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1 publicclass A {

2 A fld = null;

3 void foo() {

4 Aa=newA(); //01
5 a.fld = new A(); //02
6 Ab=newA(); //03
7 b.fld = new A(); //04
8 Ac=b;

9 }

10 }

(@)

0l must be in Pts(a)

02 must be in Pts(A.fld)

03 must be in Pts(b)

04 must be in Pts(A.fld)

all o in Pts(b) must be in Pts(c)

(@)

a
K ol fid o2
b 03 fid o4
C

(b)

A.fld









oo A

01 must be in Pts(a)

02 must be in Pts(01.fld)

03 must be in Pts(b)

04 must be in Pts(03.fld)

all o in Pts(b) must be in Pts(c)

(a)

bbaE



public class A {
Af=null;
void set { f=this;}

éthisl al a2 Af this2 al Af

void empty() { return; } :

1
2
3
4
5 void foo() {
6
7
8
9

al.set();

al.empty();
10 a2.empty();
1}

(@)

Q e e QO
A al=newA(); /ol
A a2=newA(); //02: :

(b)

thisl
O

(©)

a2
®)









Model: differentClone {
Mapping:
co = o.differentClone—> copy(co,0)

Operators:

copy(co,0) :
Assignment(co,0)

library call

Is there a model
for this call?

is there a mapping
from call to
operationop?

handle accordingly
to operationop
and continue

no
—>

continue/exit/ask use|



obj1 this obj2 obj1 this obj2

Sk A
T

donel donez clonel clone2

(@) (b)







Model: Collection {

Mapping:
v.add(p) ——>  store(v,p)
r = v.get(i) ——>  retrieve(v,r)

enum = v.elements() —>  retrieveAll(v,enum)
v.insertElementAt(p,i)—>  store(v,p)
Data store:
elements
Operators:
store(v,p):
Assignment(v.elements,p)
retrieve(v,r):
Assignment(r,v.elements)

retrieveAll(v,enum):
Assignment(enum,createDynamic(*))

Assignment(enum.elements,v.elements)
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Object b = null;
Object ¢ = null;

c-=b;

Object a = new Object(); // ol
b=a;

(@)

(b)

a

(©






myObj Q\ @Ol

obj

\

.02

mo

(@)

14:MyClass:<init> ol
17:MyClass:returnMyObject null
6:MyClass:<init> 02

18:MyClass:foo ol

(b)
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class MyClass
{
Object field = null;

{ :
MyClass a = new MyClass(); //ol
a.field = new Object(); //02 :
MyClass b = new MyClass(); //03

0

1

2

3

4 static void main(String[] argv)
5

6

7

8

9 b.field = new Object(); //o4

10 MyClass ¢ = new MyClass(); //05
11 b.field = a.field; :
12 c.field = b.field;

13}

14 }

aoO——————ool

bo——-eo03

field

CO———=0 05

G

04

02

c.field

a.field

(b)

b.field
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m1() m2() m3() PRV

i1 X 1/3
Instances
i2 X X 2/3











































