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int main (void)
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Stack T oStackl;

oStack1

Stack Heap
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Stack T oStackZ2;

oStack2
oStack1

Stack Heap
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int iSuccessful;

iSuccessful
oStack2
oStack1

Stack Heap
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Stack new () ;

iSuccessful
oStack2
oStack1

Stack Heap
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Stack T Stack new(void)

iSuccessful
oStack2
oStack1

Stack Heap
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Stack T oStack;

oStack

iSuccessful
oStack2
oStack1

Stack Heap
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oStack = (Stack T)malloc(sizeof (struct Stack);

oStack F\

iSuccessful

oStack2 o]

oStack1 psFirstNode

Stack Heap
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if (oStack == NULL)
return NULL;'

oStack k\

iSuccessful

oStack2 o]

oStack1 psFirstNode

Stack Heap
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oStack->psFirstNode = NULL;

oStack F\
iSuccessful

oStack?2 ] NULL
oStack1 psFirstNode

Stack Heap




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

return oStack;

iSuccessful

oStack2 NULL
oStack1 psFirstNode

Stack Heap
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oStackl =
iSuccessful
oStack?2 e NULL
L )
oStack1 ® psFirstNode
Stack Heap
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if (oStackl == NULL) handleMemoryError();
iSuccessful
oStack?2 e NULL
| _
oStack1 ® psFirstNode
Stack Heap
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iSuccessful = Stack push(oStackl, 1.1);

iSuccessful

oStack2 . NULL

oStack1 ® psFirstNode

Stack Heap
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int Stack push(Stack T oStack, double dItem)

dItem 1.1
oStack .\
iSuccessful
oStack2 ] | | NULL
|| )
oStack1 ® psFirstNode

Stack Heap
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struct StackNode *psNewNode;

psNewNode
dItem 1.1
oStack .\
iSuccessful
oStack2 ] | | NULL
L )
oStack1 ® psFirstNode

Stack Heap




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

assert (oStack != NULL) ;
psNewNode
dItem 1.1
oStack .\
iSuccessful
oStack2 ] | | NULL
L _
oStack1 ® psFirstNode
Stack Heap
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode);

psNewNode

®
dItem 1.1
oStack .\

iSuccessful

oStack2

oStack1 ® |

Stack

N

NULL

psFirstNode

R

dItem

psNextNode

Heap




if (psNewNode == NULL)

return 0;
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psNewNode

®
dItem 1.1
oStack .\

iSuccessful

oStack2

oStack1 ® |

Stack

N

NULL

psFirstNode

R

dItem

psNextNode
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psNewNode->dItem = dIlItem;

psNewNode
dltem
oStack
iSuccessful
oStack2
oStack1

Stack
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o
1.1 \‘
@
1.1
| NULL dltem
/
® psFirstNode
psNextNode
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psNewNode->psNextNode = oStack-psFirstNode;

psNewNode ()
ditem | 1.1 \‘
oStack . — -

iSuccessful ”

em
oStack?2 = Y NULL
| )
oStack1 .d/ psFirstNode NULL
psNextNode

Stack Heap
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oStack-psFirstNode = psNewNode;
psNewNode ()
ditem | 1.1 \‘
oStack ‘\ -

iSuccessful ”

em
oStack2 ] .
| _
oStack1 .d/ psFirstNode NULL
psNextNode

Stack
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return 1;

1.1

iSuccessful

dItem
oStack2 - ® -

oStack1 .d/ psFirstNode NULL

psNextNode

Stack Heap
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iSuccessful =
1.1
; 1
iSuccessful . dItem
oStack2 L >
L .
oStack] o | psFirstNode NULL
psNextNode
Stack Heap
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if (! iSuccessful) handleMemoryError () ;
1.1
i 1
iSuccessful . dltem
oStack2 - >
| _
oStack1 ® | psFirstNode NULL
psNextNode
Stack Heap




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

Stack push (oStackl, 2.2);

1.1
; 1
iSuccessful . dItem
oStack2 = — > >
oStack1 @ psFirstNode NULL
psNextNode
Stack Heap
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int Stack push(Stack T oStack, double dItem)

ditem 2.2
oStack .\\ -
iSuccessful 1 dIt;m
oStack2 = —p» o >
oStackl ® psFirstNode NULL
psNextNode

Stack Heap
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struct StackNode *psNewNode;

psNewNode
ditem 2.2
oStack .\\ -
iSuccessful 1 dIt;m
oStack2 = —p» o >
oStackl ® psFirstNode NULL
psNextNode

Stack Heap
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assert (oStack != NULL) ;
psNewNode
ditem 2.2
oStack .\\ -
i ful 1 .
iSuccessfu . =
oStack2 P >
| _
oStack1 .d/ psFirstNode NULL
psNextNode
Stack Heap
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode);
psNewNode ®
dltem 2.2 \‘
oStack F\ 11
i 1
iSuccessful . dltem dltemn
oStack?2 P >
| _
oStack1 .d/ psFirstNode NULL
psNextNode psNextNode
Stack Heap
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if (psNewNode == NULL)
return O;

psNewNode ®
dltem 2.2 \‘
oStack o 11
i 1
iSuccessful ° dltem dltem
oStack?2 P >
- _
ostackl | @ psFirstNode NULL
psNextNode psNextNode
Stack Heap
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psNewNode->dItem = dIlItem;

psNewNode ®
dltem 2.2 \‘
t
oStack o 29 11
i ful 1
iSuccessfu o ditem ditem
oStack?2 P >
- _
oStack1 ® psFirstNode NULL
psNextNode psNextNode
Stack Heap
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psNewNode->psNextNode = oStack->psFirstNode;

psNewNode ®
dltem 2.2 \‘
oStack ® | 29 11
i 1
iSuccessful ° dltem dltem
oStack?2 = " . \f’
ostackl | @— psFirstNode ® NULL
psNextNode psNextNode
Stack Heap
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oStack->psFirstNode = psNewNode;

psNewNode ®
dltem 2.2 \‘
oStack o 29 11
i 1
iSuccessful ° dltem dltem
Stack2 >
oStac - — . />
ostackl | @— psFirstNode ® NULL
psNextNode psNextNode
Stack Heap
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return 1;

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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Stack push (oStackl, 2.2);

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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if (! iSuccessful) handleMemoryError () ;

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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Stack push (oStackl, 3.3);

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap




int Stack push(Stack T oStack, double dItem)
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dltem 33
oStack F
iSuccessful 1
oStack2
oStack1 @

psFirstNode

Stack

2.2

dItem

._’/

psNextNode

Heap

1.1

dItem

NULL
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struct StackNode *psNewNode;

psNewNode
dltem 33
oStack F
iSuccessful 1
oStack2
oStack1 @

psFirstNode

Stack

2.2

dItem

._’/

psNextNode

1.1

dItem

NULL

psNextNode
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assert (oStack != NULL) ;
psNewNode
dItem 33
oStack F\
iSuccessful 1
oStack2
/
oStack1 .d/
Stack
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psFirstNode

2.2
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psNextNode

1.1

dItem

NULL
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode));

psNewNode ®
ditem | 3.3 \‘
oStack F\ 20
iSuc;essiuzl : o dltem dltem
oStac >
oStackl ® | | - ] psFirstNode ® /’
psNextNode psNextNode

Stack Heap

1.1

dItem

NULL

psNextNode
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if (psNewNode == NULL)
return O;

psNewNode ®
ditem | 3.3 \‘
oStack F\ 20
iSuzc:t::iuzl 1 . P dltem N dltem
oStackl ® | | - psFirstNode ® /’
psNextNode psNextNode

1.1

dItem

NULL

psNextNode

Stack Heap
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psNewNode->dItem = dIlItem;

psNewNode ®
ditem | 3.3 \‘
oStack F\ 33 20
iSuzc:t::iuzl 1 . P dltem N dltem
oStackl ® | | - psFirstNode ® /’
psNextNode psNextNode

1.1

dItem

NULL

psNextNode

Stack Heap
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psNewNode->psNextNode
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= oStack->psFirstNode;

psNewNode

dItem

iSuccessful

oStack2

®
33
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33

dItem
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NULL
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oStack->psFirstNode = psNewNode;

psNewNode ®
ditem | 3.3 \‘
oStack F\ 33 20
iSuzc:t::iuzl 1 . .—“\, dltem dltem
oStackl ® | | - psFirstNode ® /4' ® /’
psNextNode psNextNode

1.1

dItem

NULL

psNextNode

Stack Heap
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return 1;

33 22 1.1
iSuC(;essful : o | ditem ditem ditem
oStack? = - . I /? />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

iSuccessful =
33 22 1.1
i 1
iSuccesstul O ditem ditem ditem
oStackl | @ psFirstNode ® | ® NULL
psNextNode psNextNode psNextNode
Stack Heap
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if (! iSuccessful) handleMemoryError () ;

33 22 1.1
iSuC(;essful : o | ditem ditem ditem
oStack? = - . I /? />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap
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Stack isEmpty (oStackl)

33 22 1.1
iSuC(;essiul : o | ditem ditem ditem
oStack?2 = | . | /—V />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap
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int Stack isEmpty(Stack T oStack)

oSack | @ || 33 22 11
iSuC(;essful : o | ditem ditem ditem
oStack? | — . I /? />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

assert (oStack != NULL) ;

oSack | @ || 33 22 11
iSuC(;essiul : o | ditem ditem ditem
oStack?2 = — | . | /—V />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap
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return oStack->psFirstNode == NULL;
33 22 1.1

i 1

iSuccesstul ditem ditem ditem
oStack2 o T
oStackl | @ psFirstNode ® | ® NULL

psNextNode psNextNode psNextNode
Stack Heap
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while (! )
33 22 1.1
i 1
iSuccesstul O dltem dltem ditem
oStackl | @] psFirstNode ® ® NULL
psNextNode psNextNode psNextNode
Stack Heap
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Stack pop (oStackl)

33 22 1.1
iSuC(;essiul : o | ditem ditem ditem
oStack?2 = | . | /—V />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap
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double Stack pop(Stack T oStack)

oStack | @ | 33 22 11
iSuC(;essful : o | ditem ditem ditem
oStack? | — . I /? />
oStack1 ® | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack Heap




double dItem;
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dltem
oStack F
iSuccessful 1
oStack2
oStack1 @
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struct StackNode *psNextNode;

psNextNode
dltem
oStack F
iSuccessful 1
oStack2
oStack1 @

Q

psFirstNode

Stack

33

dItem

psNextNode

._,/

2.2

dItem

._’/

psNextNode

1.1

dItem

NULL

psNextNode
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assert (oStack != NULL) ;

psNextNode

dItem
oStack F\
iSuccessful 1

oStack2

oStack1 ® |

Stack
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Q

psFirstNode

33

dItem

psNextNode

._,/

2.2

dItem

._’/

psNextNode

1.1

dItem

NULL

psNextNode
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assert (oStack->psFirstNode != NULL);
psNextNode
dItem
tack [ ==
oStac - 33 2.2 1.1
iS ful 1
touceessiu . | | dItem dItem dItem
oStack2 = /4'
| _
oStack1 @ | psFirstNode @ | @ | NULL
psNextNode psNextNode psNextNode

Stack

Heap




dItem = oStack->psFirstNode->dItem;
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psNextNode
dltem 33
oStack F
iSuccessful 1
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oStack1 @

Q
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._,/

2.2

dItem

._’/

psNextNode

1.1

dItem

NULL

psNextNode
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psNextNode = oStack-psFirstNode->psNextNode

psNextNode

dItem

iSuccessful

T

oStack2

®
33
oStack F
1
o

oStack1

Q

psFirstNode

Stack
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dItem

psNextNode

._,/
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free (oStack->psFirstNode) ;
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oStack->psFirstNode =
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psNextNode;

psNextNode

dItem

iSuccessful

oStack2

®
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1
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Stack
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2.2

dItem
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return dItem;

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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printf ("%$g\n", ) ;
2.2 1.1

i 1

iSuccessful ° dltem dltem
oStack?2 - _— > />
ostackl | @— psFirstNode ® NULL

psNextNode psNextNode
Stack Heap
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Stack isEmpty (oStackl)

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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int Stack isEmpty(Stack T oStack)

oStack F\ 20 11
iSuccessful 1 ° dltem dltem
oStack2 = — . > />
oStackl | @1 psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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assert (oStack != NULL) ;

oStack F\ 20 11
iSuccessful 1 ° dltem dltem
oStack2 = — . > />
oStackl | @1 psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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return oStack->psFirstNode == NULL;
2.2 1.1

i 1

iSuccessful ° dltem dltem
oStack2 -
oStack1 ® psFirstNode @ | NULL

psNextNode psNextNode
Stack Heap
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while (! )
2.2 1.1
i 1
iSuccessful ° dltem dltem
Stack2 >
oStac = - : />
oStackl | @1 psFirstNode ® | NULL
psNextNode psNextNode
Stack Heap
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Stack pop (oStackl)

2.2 1.1
iSuccessful 1 ° dltem dltem
oStack2 - . . > />
oStack1 ® | psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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double Stack pop(Stack T oStack)

oStack F\ 20 11
iSuccessful 1 ° dltem dltem
oStack2 = — . > />
oStackl | @1 psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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double dItem;

dItem
oStack F\ 20 11
iSuccessful 1 ° dltem dltem
oStack2 = — . > />
oStackl | @1 psFirstNode @ | NULL
psNextNode psNextNode

Stack Heap
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struct StackNode *psNextNode;

psNextNode
dItem
oStack F
iSuccessful 1
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assert (oStack != NULL) ;

psNextNode

dItem
oStack F\
iSuccessful 1

oStack2

oStack1 ® |

Stack
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assert (oStack->psFirstNode != NULL);
psNextNode
ditem
tack @
oStac - 22 1.1
iS ful 1
touccessiu . dltem dItem
oStack2 = = >
ostackl | @— psFirstNode ® NULL
psNextNode psNextNode

Stack

Heap




dItem = oStack->psFirstNode->dItem;
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psNextNode
dltem 2.2
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psNextNode = oStack->psFirstNode->psNextNode;

psNextNode ®
dItem 2.2 \‘
oStack o 20 1.1
iSuccessful 1 ° dltem dltem
oStack2 . >
oStackl ® a psFirstNode k//’ NULL
psNextNode psNextNode

Stack Heap




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

free (oStack->psFirstNode) ;

psNextNode ()
ditem | 22 \‘
oStack . -

iSuccessful 1 -

em
oStack2 - . >
| )
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oStack->psFirstNode = psNextNode;

psNextNode o
dItem 2.2 \\
oStack | @ 1.1
iSuccessful 1 dIt;em
oStack2 - . . >
oStackl ® psFirstNode NULL
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return dItem;

iSuccessful 1 dIlt:m
oStack2 - . . >
ostackl | @ psFirstNode NULL
psNextNode

Stack Heap
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printf ("%$g\n", ) ;
1.1
iSuccessful 1 . dItem
oStack2 = L >
oStack1 ® psFirstNode NULL
psNextNode
Stack Heap
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Stack isEmpty (oStackl)

1.1
; 1
iSuccessful . dItem
oStack2 = — > >
oStack1 @ psFirstNode NULL
psNextNode
Stack Heap
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int Stack isEmpty(Stack T oStack)

oStack F\ 1.1
iSuccessful 1 ditem
oStack2 = == . >
ostackl | @ psFirstNode NULL
psNextNode

Stack Heap
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assert (oStack != NULL) ;

oStack | @ ——_| 1.1
; 1
iSuccessful . dItem
oStack2 —p >
L .
oStack] o | psFirstNode NULL
psNextNode
Stack Heap
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return oStack->psFirstNode == NULL;
1.1
i ful 1
iSuccessfu . dltem
oStack2 - >
L _
oStack1 ® psFirstNode NULL
psNextNode
Stack Heap
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while (! )
1.1
; 1
iSuccessful . dItem
oStack2 — > >
L .
oStack] o | psFirstNode NULL
psNextNode
Stack Heap
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Stack pop (oStackl)

1.1
; 1
iSuccessful . dItem
oStack2 = — > >
oStack1 @ psFirstNode NULL
psNextNode
Stack Heap
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double Stack pop (oStack)

oStack | @ ——_ 1.1
; 1
iSuccessful . dItem
oStack2 —p >
L .
oStack] o | psFirstNode NULL
psNextNode
Stack Heap
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double dItem;
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dItem

oStack | @ ——_ 1.1
; 1
iSuccessful . dItem
oStack2 —p >
L .
oStack] o | psFirstNode NULL
psNextNode
Stack Heap
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struct StackNode *psNextNode;

psNextNode
ditem
oStack F\ 1.1
iSuccessful 1 ditem
oStack2 = == . >
ostackl | @ psFirstNode NULL
psNextNode

Stack Heap
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assert (oStack != NULL) ;

psNextNode

dItem

oStack F\

iSuccessful 1

1.1

dItem
oStack2 = . -

oStack1 .d/ psFirstNode NULL

psNextNode

Stack Heap
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assert (oStack->psFirstNode != NULL);
psNextNode
dItem
Stack
oStac k\ -
iS ful 1
iSuccessfu o =
oStack2 — | >
| )
oStack1 .d/ psFirstNode NULL
psNextNode
Stack Heap
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dItem = oStack->psFirstNode->dItem;

psNextNode
dltem 1.1
oStack F\ 1.1
iSuccessful 1 dltem
oStack2 = == . >
oStack] o | psFirstNode NULL
psNextNode

Stack Heap
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psNextNode = oStack->psFirstNode->psNextNode;

psNextNode | NULL
dltem 1.1
oStack F\ 1.1
iSuccessful 1 ditem
oStack2 | = ® >
ostackl | @ psFirstNode NULL
psNextNode

Stack Heap




free (oStack->psFirstNode) ;
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psNextNode | NULL
dItem 1.1
oStack F\
iSuccessful 1
oStack2
= e
oStack1 ® |

Stack

psFirstNode

Heap
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oStack->psFirstNode = psNextNode;

psNextNode | NULL
dItem 1.1
oStack k\
iSuccessful 1
oStack? L NULL
L )
oStack1 ® psFirstNode

Stack Heap
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return dItem;

iSuccessful 1
oStack?2 e NULL
L )
oStack1 ® psFirstNode

Stack Heap
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printf ("%g\n", ) ;
iSuccessful 1
oStack?2 = e NULL
oStack1 ® psFirstNode
Stack Heap
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Stack isEmpty (oStackl)

iSuccessful 1
oStack?2 = e NULL
oStack1 ® psFirstNode
Stack Heap
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int Stack isEmpty(Stack T oStack)

oStack k\
iSuccessful 1
oStack?2 L NULL
L )
oStack1 ® psFirstNode
Stack Heap
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assert (oStack != NULL) ;

oStack k\
iSuccessful 1
oStack?2 L NULL
L )
oStack1 ® psFirstNode
Stack Heap
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return oStack->psFirstNode == NULL;
iSuccessful 1
oStack?2 > NULL
L )
oStack1 ® psFirstNode
Stack Heap
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while (! )
iSuccessful 1
oStack?2 e NULL
L )
oStack1 ® psFirstNode
Stack Heap
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Stack free(oStackl);

iSuccessful 1
oStack?2 = e NULL
oStack1 ® psFirstNode
Stack Heap
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void Stack free(Stack T oStack)

oStack k\
iSuccessful 1
oStack?2 L NULL
L )
oStack1 ® psFirstNode
Stack Heap
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struct StackNode *psCurrentNode;

psCurrentNode
oStack k\
iSuccessful 1
oStack?2 = L NULL
oStack1 ® psFirstNode
Stack Heap
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struct StackNode *psNextNode;

psNextNode

psCurrentNode
oStack F\

iSuccessful 1

oStack2 = NULL

oStack1 ® psFirstNode

Stack Heap
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assert (oStack != NULL) ;

psNextNode

psCurrentNode
oStack k\
iSuccessful 1
oStack? L NULL
oStack1 ® psFirstNode

Stack Heap
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psCurrentNode =

psNextNode
psCurrentNode | NULL

oStack F\

iSuccessful 1
oStack2
oStack1 ® |

Stack
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oStack->psFirstNode

)

NULL

psFirstNode

Heap
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for (
psCurrentNode != NULL

Princeton University

psNextNode
psCurrentNode | NULL
oStack F\

iSuccessful 1
Stack2
oStac /»
oStack1 ® |
Stack

NULL

psFirstNode

Heap
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free (oStack) ;

Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

psNextNode
psCurrentNode
oStack
iSuccessful
oStack2
oStackl

NULL

Stack

Heap
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Implicit return

iSuccessful 1

oStack2 -
oStack1 ®
Stack Heap
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oStackl = NULL;

iSuccessful 1
oStack2
oStackl | NULL

Stack Heap
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Stack new () ;

iSuccessful 1
oStack2
oStackl | NULL

Stack Heap
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Stack T Stack new(void)

iSuccessful 1
oStack2
oStackl | NULL

Stack Heap
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Stack T oStack;

oStack

iSuccessful 1
oStack2
oStackl | NULL

Stack Heap
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oStack = (Stack T)malloc(sizeof (struct Stack);

oStack F\

iSuccessful 1

oStack2 o]
oStackl | NULL psFirstNode

Stack Heap
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if (oStack == NULL)
return NULL;'

oStack k\

iSuccessful 1

oStack2 o]
oStackl | NULL psFirstNode

Stack Heap
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oStack->psFirstNode = NULL;

oStack k\
iSuccessful 1
oStack?2 | [ NULL
oStackl | NULL psFirstNode
Stack Heap
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return oStack;

iSuccessful 1
oStack2 NULL
oStackl | NULL psFirstNode
Stack Heap
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oStack2 =
iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap
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if (oStack2 == NULL) handleMemoryError () ;
iSuccessful 1
oStack? o »| | NULL
oStackl | NULL psFirstNode
Stack Heap
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iSuccessful = Stack push (oStack2, 4.4);

iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap

125




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

int Stack push(Stack T oStack, double dItem)

dItem

4.4
oStack .\
1
F

iSuccessful

oStack2 ] NULL

oStackl | NULL psFirstNode

Stack Heap
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struct StackNode *psNewNode;

psNewNode

dItem

4.4
oStack .\
1
F

iSuccessful

W NULL

oStack2
oStackl | NULL psFirstNode

Stack Heap
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assert (oStack != NULL) ;

psNewNode

dItem

4.4
oStack .\
1
F

iSuccessful

oStack2 ] NULL

oStackl | NULL psFirstNode

Stack Heap
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode);
psNewNode .
dItem 4.4 \‘
oStack .\
iSuccessful 1 dltem
oStack2 .7“ [~ | — > NULL
oStackl | NULL psFirstNode
psNextNode
Stack Heap
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if (psNewNode == NULL)
return O;

psNewNode ()
ditem | 4.4 \‘
oStack .\
iSuccessful 1 —
oStack? ® |1, [NULL
oStackl | NULL psFirstNode
psNextNode
Stack Heap
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psNewNode->dItem = dIlItem;

psNewNode ()
dltem 44 \‘
tack
oStac .\ o
iSuccessful 1 -
em
oStack2 ® | |- .|| NULL
oStackl | NULL psFirstNode
psNextNode
Stack Heap
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psNewNode->psNextNode = oStack-psFirstNode;

psNewNode ()
ditem | 4.4 \‘
oStack ‘\ o
iSuccessful 1 o
oStack? ® |-} ,||NLL
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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oStack-psFirstNode = psNewNode;

psNewNode @
dltem 4.4 \‘
oStack .\ >
iSuccessful 1 .
oStack2 ® |- L o q ditem
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap

133




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

return 1;

44
iSuccessful 1
oStack2 ® | | > ® - dltem
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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iSuccessful =
4.4
iSuccessful 1 dltem
oStack2 .7“ > . >
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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if (! iSuccessful) handleMemoryError () ;
4.4
iSuccessful 1

[ ] dItem
oStack2 .7“ > o
oStackl | NULL psFirstNode NULL

psNextNode
Stack Heap
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Stack push (oStack2, 5.5);

44
iSuccessful 1
oStack2 ® | | > ® - dltem
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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int Stack push(Stack T oStack, double dItem)

ditem 5.5
oStack k\ -
iSuccessful 1 .
oStack2 ® 1 —p» o q ditem
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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struct StackNode *psNewNode;

psNewNode
ditem 5.5
oStack .\\ o
iSuccessful 1 dIt;m
oStack2 .*5 — . -
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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assert (oStack != NULL) ;
psNewNode
dItem 55
oStack .\\ o
iSuccessful 1 :
oStack2 ® 1 —p» o q ditem
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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(struct StackNode*)malloc (sizeof (struct StackNode) ;
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psNewNode =
psNewNode ®
dItem 55
oStack F
iSuccessful 1
oStack2 ®
oStackl | NULL

Stack

e

psFirstNode

dItem

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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if (psNewNode == NULL)

return 0;
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psNewNode ®
dItem 55
oStack F
iSuccessful 1
oStack2 @
oStackl | NULL

Stack

e

psFirstNode

dItem

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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psNewNode->dItem

psNewNode
dItem
oStack
iSuccessful
oStack2
oStack1

dItem;
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@
5.5
o
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5.5

dItem

psNextNode

Heap
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psNewNode->psNextNode = oStack->psFirstNode;

psNewNode ®
dItem 55
oStack ® |
iSuccessful 1
oStack2 ® | -
oStackl | NULL

Stack

D

psFirstNode

dItem

5.5

._’/

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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oStack->psFirstNode = psNewNode;

psNewNode ®
dItem 5.5 \‘
oStack F\ 55 44
i 1
iSuccessful . dltem dltem
oStack2 ® | | > e
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode
Stack Heap

145




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

return 1;

5.5 4.4
iSuccessful 1
dItem dItem
oStack2 .*“ > . > /’
oStackl | NULL psFirstNode ® | NULL
psNextNode psNextNode
Stack Heap
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Stack push (oStack2, 5.5);

5.5 4.4
i ful 1
iSuccessfu . dItem dItem
oStack2 | @] > > P
oStackl | NULL psFirstNode .J/ NULL
psNextNode psNextNode

Stack Heap
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if (! iSuccessful) handleMemoryError () ;
5.5 44

i 1

iSuccessful . dltem dltem
oStack2 .7“ - > />
oStackl | NULL psFirstNode ® NULL

psNextNode psNextNode
Stack Heap
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Stack push (oStack2, 6.6);

5.5 4.4
i ful 1
iSuccessfu . dItem dItem
oStack2 | @] > > P
oStackl | NULL psFirstNode .J/ NULL
psNextNode psNextNode

Stack Heap
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int Stack push(Stack T oStack, double dItem)

dltem 6.6
oStack F\ 55 4.4
iSuccessful 1 dltem dltem
oStack2 .*“ ——F—p»| . > />
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode

Stack Heap
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struct StackNode *psNewNode;

psNewNode
dItem 6.6
oStack F\ 55 44
i 1
iSuccessful . dltem dltem
oStack2 .7“ ——F—p»| > />
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode

Stack Heap
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assert (oStack != NULL) ;
psNewNode
dItem 6.6
tack
oStac o 5.5 44
i ful 1
iSuccessfu . dItem dItem
oStack2 .7“ ——F—p»| > />
oStackl | NULL psFirstNode ® | NULL
psNextNode psNextNode
Stack Heap
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psNewNode = (struct StackNode*)malloc (sizeof (struct StackNode));

psNewNode ®
dItem 6.6 \‘
oStack F\ 55 44
i 1
iSuccessful ® dltem dltem dltem
oStack2 . ———p| » /_‘»
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode psNextNode

Stack Heap
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if (psNewNode == NULL)
return O;

psNewNode ®
ditem | 6.6 \‘
oStack F\ 55 4.4
iSuccesstul : ditem ditem ditem
oStack2 .*“ ——F—p»| . > />
oStackl | NULL psFirstNode @ | NULL
psNextNode psNextNode psNextNode

Stack Heap
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psNewNode->dItem = dIlItem;

psNewNode ®
ditem | 6.6 \‘
oack | @ | 6.6 55 44
iSuccesstul : ditem ditem ditem
oStack2 .*“ | . - /’
oStackl | NULL psFirstNode @ | NULL
psNextNode psNextNode psNextNode

Stack Heap
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psNewNode->psNextNode = oStack->psFirstNode;

psNewNode ®
dItem 6.6 \‘
oack | @ | 6.6 55 44
i 1
iSuccessful ® dltem dltem dltem
OStaCkZ . ———p| \7_’ /_‘»
oStackl | NULL psFirstNode @ | ® NULL
psNextNode psNextNode psNextNode

Stack Heap
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oStack->psFirstNode = psNewNode;

psNewNode ®
dItem 6.6 \‘
oack | @ | 6.6 55 44

i 1
iSuccesstul O ditem ditem ditem

OStaCkZ . ———p| \\> /_" /_‘»

sFirstNode — —
oStackl | NULL p ® @ NULL
psNextNode psNextNode psNextNode

Stack Heap

157




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

return 1;

6.6 5.5 4.4
iSuccessful 1
ditem ditem ditem
oStack2 .*“ > .—“\» /’ /’
oStackl | NULL psFirstNode ® ® | NULL
psNextNode psNextNode psNextNode

Stack Heap
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iSuccessful =
6.6 5.5 4.4
iSuccessful 1

dItem dItem dItem
oStack2 .*“ > .—“\» /’ /’
oStackl | NULL psFirstNode ® | ® | NULL

psNextNode psNextNode psNextNode
Stack Heap
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if (! iSuccessful) handleMemoryError () ;

6.6 5.5 4.4
iSuccessful 1
ditem ditem ditem
oStack2 .*“ > .—“\» /’ /’
oStackl | NULL psFirstNode ® ® | NULL
psNextNode psNextNode psNextNode

Stack Heap
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Stack isEmpty (oStack2)

6.6 5.5 4.4
iSuccessful 1
ditem ditem ditem
oStack2 .*“ > .—“\» /’ /’
oStackl | NULL psFirstNode ® ® | NULL
psNextNode psNextNode psNextNode

Stack Heap

161




COS 217: Introduction to Programming Systems

Princeton University

Trace of teststack (Version 4)

int Stack isEmpty(Stack T oStack)

oStack
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assert (oStack != NULL) ;
oStack F
iSuccessful 1
oStack2 F
oStackl | NULL
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return oStack->psFirstNode == NULL;
6.6 5.5 44
iSuccessful 1

. dItem dItem dItem
oStack2 .7“ > i /—V />
oStackl | NULL psFirstNode ® ® NULL

psNextNode psNextNode psNextNode
Stack Heap
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while (! )
6.6 5.5 4.4
iSuccessful 1

ditem ditem ditem
oStack2 .*“ > .—“\» /’ /’
oStackl | NULL psFirstNode ® | ® | NULL

psNextNode psNextNode psNextNode
Stack Heap
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Stack pop (oStack2)

6.6 5.5 4.4
iSuccessful 1
ditem ditem ditem
oStack2 .*“ > .—“\» /’ /’
oStackl | NULL psFirstNode ® ® | NULL
psNextNode psNextNode psNextNode

Stack Heap
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double Stack pop(Stack T oStack)

oStack
iSuccessful
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double dItem;

dItem
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struct StackNode *psNextNode;

psNextNode
ditem
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psNextNode
ditem
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iSuccessful
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assert (oStack->psFirstNode

psNextNode
ditem
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dItem = oStack->psFirstNode->dItem;

psNextNode
dItem 6.6
Stack [ ==
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psNextNode = oStack-psFirstNode->psNextNode

psNextNode ®
dltem 6.6 \‘
oack | @ | 6.6 55 44
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free (oStack->psFirstNode) ;
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dItem dItem
oStack2 . —1——» .—7\—» /‘»
oStackl | NULL psFirstNode .J/ NULL
psNextNode psNextNode

Stack Heap
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oStack->psFirstNode = psNextNode;

psNextNode ®
dltem 6.6 \‘
oStack F\ 55 4.4
iSuccessful 1 dltem dltem
oStack2 .*“ ——F—p»| . > />
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode

Stack Heap

175




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

return dItem;

5.5 4.4
iSuccessful 1
dItem dItem
oStack2 .*“ > . > /’
oStackl | NULL psFirstNode ® | NULL
psNextNode psNextNode
Stack Heap
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printf ("%g\n", ) ;
5.5 4.4
iSuccessful 1

dltem dItem
oStack2 .*“ > . > /’
oStackl | NULL psFirstNode ® | NULL

psNextNode psNextNode
Stack Heap
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Stack isEmpty (oStack2)

5.5 4.4
iS ful 1
touccessiu . dItem dItem
oStack2 | @] > > P
oStackl | NULL psFirstNode .J/ NULL
psNextNode psNextNode

Stack Heap
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int Stack isEmpty(Stack T oStack)

oStack
iSuccessful
oStack2
oStack1

Q
1
F

NULL

Stack

psFirstNode

5.5

dItem

._’/

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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l= NULL) ;

oStack
iSuccessful
oStack2
oStack1

Princeton University
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Q
1
F

NULL

Stack

psFirstNode

5.5

dItem

._’/

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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return oStack->psFirstNode == NULL;
5.5 4.4
iSuccessful 1

dItem dItem
oStack2 .7“ - . > />
oStackl | NULL psFirstNode ® NULL

psNextNode psNextNode
Stack Heap
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while (! )
5.5 4.4
iSuccessful 1

dltem dItem
oStack2 .*“ > . > /’
oStackl | NULL psFirstNode ® | NULL

psNextNode psNextNode
Stack Heap
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Stack pop (oStack2)

5.5 4.4
iSuccessful 1
dItem dItem
oStack2 .*“ > . > /’
oStackl | NULL psFirstNode ® | NULL
psNextNode psNextNode
Stack Heap

183




COS 217: Introduction to Programming Systems

Princeton University

Trace of teststack (Version 4)

double Stack pop(Stack T oStack)

oStack
iSuccessful
oStack2
oStack1

Q
1
F

NULL

Stack

psFirstNode

5.5

dItem

._’/

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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double dItem;

dItem
oStack
iSuccessful
oStack2
oStack1
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Q
1
F

NULL

Stack

psFirstNode

5.5

dItem

._’/

psNextNode

Heap

4.4

dItem

NULL

psNextNode
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struct StackNode *psNextNode;

psNextNode
ditem
oStack
iSuccessful
oStack2
oStackl

Q
1
F

NULL

Stack

psFirstNode

5.5

dItem

._’/

psNextNode

4.4

dItem

NULL

psNextNode

Heap
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l= NULL) ;

psNextNode
ditem
oStack
iSuccessful
oStack2
oStackl
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Q
1
F

NULL

Stack

psFirstNode

5.5

dItem

._’/

psNextNode

4.4

dItem

NULL

psNextNode

Heap
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psNextNode
ditem
oStack
iSuccessful
oStack2
oStackl
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Q
1
F

NULL

Stack

!= NULL) ;
5.5 4.4
dltem dltem
[
>> >
psFirstNode ® | NULL
psNextNode psNextNode

Heap
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dItem = oStack->psFirstNode->dItem;

psNextNode
ditem 55
oStack F\ 55 4.4
iSuccessful 1 dltem dltem
oStack2 .*“ ——F—p»| . > />
oStackl | NULL psFirstNode ® NULL
psNextNode psNextNode

Stack Heap
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psNextNode = oStack->psFirstNode->psNextNode;

psNextNode ®
dItem 5.5 \‘

oStack . 55 4.4

i 1

iSuccessful . dltem dltem
oStack2 | @] > > P

FirstNod 1
oStackl | NULL psFirstNode @ NULL
psNextNode psNextNode

Stack Heap
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free (oStack->psFirstNode) ;

psNextNode ()
dItem 5.5 \‘
oStack . "
iSuccessful 1 :
oStack2 ® | | > ® > dltem
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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oStack->psFirstNode = psNextNode;

psNextNode ()
dItem 5.5 \‘
oStack . "
iSuccessful 1 dIt;m
oStack2 .7“ > . >
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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return dItem;

44
iSuccessful 1
oStack2 ® | | > ® - dltem
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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printf ("%$g\n", ) ;
44
iSuccessful 1 dltem
oStack2 .7“ > . >
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap

194




Princeton University
COS 217: Introduction to Programming Systems
Trace of teststack (Version 4)

Stack isEmpty (oStack2)

44
iSuccessful 1
oStack2 ® | | > ® - dltem
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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int Stack isEmpty(Stack T oStack)

oStack
iSuccessful
oStack2
oStack1

Q
1
F

NULL

Stack

psFirstNode

Heap

4.4

dItem

NULL

psNextNode
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assert (oStack != NULL) ;

oStack k\ »
iSuccessful 1
oStack2 ® 1 - o q ditem
oStackl | NULL psFirstNode NULL
psNextNode
Stack He ap
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return oStack->psFirstNode == NULL;
4.4
iSuccessful 1 I

cm
oStack2 .7“ > . >
oStackl | NULL psFirstNode NULL

psNextNode
Stack Heap
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while (! )
4.4
iSuccessful 1 dltem
oStack2 .7“ > . >
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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Stack pop (oStack2)

44
iSuccessful 1
oStack2 ® | | > ® - dltem
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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double Stack pop (oStack)

oStack k\ »
iSuccessful 1
oStack2 ® 1 - o q ditem
oStackl | NULL psFirstNode NULL
psNextNode
Stack He ap
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dItem
tack
oStac F\ 4.4
iSuccessful 1 dltem
oStack2 ® | — | ® |
oStackl | NULL psFirstNode NULL
psNextNode
Stack Heap
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psNextNode
ditem
oStack
iSuccessful
oStack2
oStackl
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Q
1
F

NULL

Stack

psFirstNode

Heap

4.4

dItem

NULL

psNextNode
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assert (oStack != NULL) ;

psNextNode

dItem

oStack

‘}‘5
iSuccessful 1
oStack2 @
oStackl | NULL

Stack

Princeton University

psFirstNode

Heap

4.4

dItem

NULL

psNextNode
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assert (oStack->psFirstNode

psNextNode
ditem
oStack
iSuccessful
oStack2
oStackl
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Q
1
F

NULL

Stack

Heap

!= NULL) ;
4.4
dltem
S ®
psFirstNode NULL
psNextNode
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dItem = oStack->psFirstNode->dItem;

psNextNode
ditem 4.4
oStack k\ »
iSuccessful 1
oStack2 ® 1 - o q ditem
oStackl | NULL psFirstNode NULL
psNextNode

Stack Heap
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psNextNode | NULL

dltem 44
oStack F
iSuccessful 1
oStack2 @

oStackl | NULL

Stack

psFirstNode

Heap

4.4

dItem

NULL

psNextNode
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free (oStack->psFirstNode) ;

psNextNode
ditem
oStack
iSuccessful
oStack2
oStackl

Princeton University
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NULL

4.4

o
1
F

NULL

Stack

psFirstNode

Heap
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oStack->psFirstNode =

psNextNode | NULL

dItem

iSuccessful

4.4
oStack F\
1
oStack?2 @
oStackl | NULL

Stack

Princeton University

psNextNode;

NULL

psFirstNode

Heap
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return dItem;

iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap
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printf ("%g\n", ) ;
iSuccessful 1
oStack? o »| | NULL
oStackl | NULL psFirstNode
Stack Heap
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Stack isEmpty (oStack2)

iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap
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int Stack isEmpty(Stack T oStack)

oStack
iSuccessful
oStack2
oStack1

Q
1
F

NULL

Stack
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psFirstNode

Heap
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assert (oStack != NULL) ;

oStack

‘}‘5
iSuccessful 1
oStack2 @
oStackl | NULL

Stack

Princeton University

NULL

psFirstNode

Heap
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return oStack->psFirstNode == NULL;
iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap
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while (! )
iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap
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Stack free (oStack2);

iSuccessful 1
oStack?2 @ o | NULL
oStackl | NULL psFirstNode
Stack Heap
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void Stack free(Stack T oStack)

oStack
iSuccessful
oStack2
oStack1

Q
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F

NULL
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psCurrentNode
oStack
iSuccessful
oStack2
oStack1
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struct StackNode *psNextNode;

psNextNode
psCurrentNode
oStack
iSuccessful
oStack2
oStackl

Q
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F

NULL

Stack

NULL

psFirstNode
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assert (oStack != NULL) ;
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psNextNode
psCurrentNode
oStack
iSuccessful
oStack2
oStackl
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NULL
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psCurrentNode =

psNextNode
psCurrentNode | NULL

oStack

‘}‘5
iSuccessful 1
oStack2 @
oStackl | NULL

Stack
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oStack->psFirstNode
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psCurrentNode
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psNextNode
psCurrentNode
oStack
iSuccessful
oStack2
oStackl

NULL
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NULL
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free (oStack) ;

psNextNode
psCurrentNode | NULL

oStack

F
iSuccessful 1
oStack2 @
oStackl | NULL

Stack Heap
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Implicit return

iSuccessful 1
oStack2 ® 1 -
oStackl | NULL

Stack Heap
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oStack2 = NULL;

iSuccessful 1
oStack2 | NULL
oStackl | NULL

Stack Heap
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return 0;

Stack Heap
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