CS 1704 Intro Data Structures and Software Engineering Test 2
Fall 2001

READ THIS NOW!

Print your name in the space provided below. Code Form B on your Opscan. Check your SSN and Form
Encoding!

Choose the single best answer for each question — some answers may be partially correct. If you mark
more than one answer, it will be counted wrong.

Unless a question involves determining whether given C++ code is syntactically correct, assume that it is
valid. The given code has been compiled and tested, except where there are deliberate errors. Unless a
guestion specifically deals with compiler #i ncl ude directives, you should assume the necessary header
files have been included.

Be careful to distinguish integer values from floating point (real) values (containing a decimal point). In
guestions/answers which require a distinction between integer and real values, integers will be
represented without a decimal point, whereas real values will have a decimal point, [ 1704 (integer),
1704.0 (real)].

The answers you mark on the Opscan form will be considered your official answers.

When you have completed the test, sign the pledge at the bottom of this page and turn in the test.

This is a closed-book, closed-notes examination. No calculators or other electronic devices may be used
during this examination. You may not discuss (in any form: written, verbal or electronic) the content of
this examination with any student who has not taken it. You must return this test form when you
complete the examination. Failure to adhere to any of these restrictions is an Honor Code violation.
There are 25 questions, equally weighted. The maximum score on this test is 100 points.

Do not start the test until instructed to do so!

Print Name (Last, First)

Pledge: On my honor, | have neither given nor received unauthorized aid on this examination.

signature
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Test 2

|. Recursion
Consider the linked list class and list node declarations given below:

class IteniType {

private:

i nt Val ue;
publ i c:

I temType();

ItemType(int newval ue);
voi d set Val ue(int newval ue);
int getValue() const;

Assume that the member functions above have been implemented correctly to carry out their intended task. Given theinitial

cl ass Li nkNode {
private:

I tenmlype Dat a;

Li nkNode *Next,
public:

Li nkNode() ;

Li nkNode( |t enmlype newDat a) ;

*Prev;

bool set Next (Li nkNode* newNext);
bool setPrev(Li nkNode* newPrev);
bool setData(ltemlype newbData);
Itemlype getData() const;

Li nkNode* get Next() const;
Li nkNode* getPrev() const;

b

Li nkNode *Head;

list structure:
Prev { Next
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—>
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—>

49%
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/

_

v

1. What isthe value returned by the call cout

<< test2(Head, Head->getPrev());

to the following recursive

function:
int test2 (LinkNode *L, LinkNode *R) ({
if ( (L == NULL) || (R == NULL) ) return O;
else if (L->getData().getValue() == R->getData().getValue())
return (R->getData().getValue());
el se {
int left = L->getData().getValue();
int right = R->getData().getVal ue();
int Lsum = test2(L->getNext(), R->getPrev());
int Rsum = test2(R->getPrev(), L->getNext());
return( left + Lsum+ Rsum + right );
}
}
1) 28 5 17318 9) 51954
2) 531 6) 25977 10) None of the above
3) 8128 7) 34636
4) 8659 8) 43295
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I. Recursion (continued)

2. The execution of arecursive function resultsin activation records for the function being created and stored where?
1) Heap 4) Text Segnent
2) Runtinme Stack 5) Data Segnent
3) Registers 6) None of the above

For the next two questions, consider the following recursive function:

int Lie( int i)

{
if (i <9)
return( 13 ) ;
else if (i < 10)
return( 21 ) ;
el se
return( Lie(i-2) + Lie(i-1) ) ;
} /1 Lie

3. What isreturned fromthecall: Li e (15) ?(Hint: don't do the same work twice.)

1) 13 4) 55 7 233
2 21 5 89 8) 377
3) 34 6) 144 9 610
10) None of the above
4, Not counting the original call, how many recursive calls are made by the execution of: Li e (15) ?
) 1 4 5 7 21
2 2 5 8 8) 34
3) 3 6) 13 9 55

10) None of the above
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I. Separate Compilation

Consider the function call tree:

main( )

/

Hobbes()

Calvin()

v

Susie()

Rosalyn ()

Assume that the software system is to be decomposed for compilation into three separate source files: mai n. cpp,
Cal vi n. cpp, andSusi e. cpp, and accompanying header files of the same names. The function definitions areto be
placed in the various cpp files as shown below along with the corresponding code for the files.

FN definition | ocations

Definition for: Goesin:
mai n( ) mai n. cpp
Rosal yn( ) mai n. cpp
Calvin( ) Cal vin. cpp
Hobbes( ) Cal vin. cpp
Susie( ) Susi e. cpp

Susi e separate conpilation unit

Scott separate conpilation unit

/1 Calvin.h
void Calvin ( /* paranmeters */ );

/1 Calvin.cpp
#i ncl ude “Cal vin.h”
voi d Hobbes( /* paraneters */ );

void Calvin ( /* paranmeters */ ){
/1 Calvin's code

Susi e();
}

voi d Hobbes ( /* paranmeters */ ){
/1l Hobbes’s code
Susi e();

mai n separate conpilation unit

/1 Susie.h /1 main.h
void Susie ( /* parameters */ ); /* main declarations */
/1l Susie.cpp [l mai n. cpp

#i ncl ude “Susie. h”

void Susie ( /* paraneters */ ){
/1 Susie’'s code

#i ncl ude “nain. h”
void Rosalyn ( /* paraneters */ );

void main() {

} Hobbes ( /* paraneters */ );
Rosalyn ( /* paraneters */ );
Calvin ( /* paraneters */ );
}
void Rosalyn ( /* paraneters */ ){
/'l Rosalyn’s code
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Il. Separate Compilation (continued)

Assume that there are no global type and no global constant declarations, (and also no global variables of course). Answer
the following questions with respect to the above compilation organization and the goals of achieving information hiding and
restricted scope:

5. Assuming the partial code above was completed and contained no syntax errors, if only“Cal vi n. cpp” iscompiled
(not built) within Microsoft Visual C++, which of the following type of errors would occur:

1) Conpilation errors: mssing Hobbes() prototype
2) Conpilation error: undeclared identifiers ‘Susie’
3) Conpilation Error: mssing nain function.

4) No errors would be generated.

6. Which of the following prototypes should be moved from its unit source.cpp file tothe unit header.h file?
1) void Rosalyn ( /* paranmeters */ ); 3) void Calvin ( /* paraneters */ );
2) void Hobbes( /* paraneters */ ); 4) void Susie ( /* paranmeters */ );
7. In addition to the include directives listed above, where else should“Susi e. h” beincluded?
(1) main.h (3) Calvin.h (5) Susie.h
(2) main.cpp (4) Calvin.cpp (6) nowhere el se
8. In addition to the include directives listed above, where else should“ Cal vi n. h” beincluded?
(1) main.h (3) Susie.h (5) Calvin.h
(2) main.cpp (4) Susie.cpp (6) nowhere else
9. Assume the partial code above was completed and contained no compilation or linking errors and that the fileswere

contained within aM SV C project. How many different object files (. obj ) would the MSV C project build produce?

1) 1 2 3) 3 4) 4
(5) 5 (6) 6 (7) 7 (8) 0
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Il. Separate Compilation (continued)

For the next two questions, consider a C++ program composed of three cpp files and three corresponding header files, as
shown below. All function callsare shown, asareall i ncl ude directives, type declarations and function prototypes. In
the source and header files, there should be only one physical occurrence of afunction prototype, and one physical
occurrence of atype declaration. Do not assume that any preprocessor directives are used but not shown.

// main.h /'l Test2.cpp
/1. #i ncl ude "Test2. h"
class Mai nCl ass { I ..
/1. voi d Test2(Cl assToo C2obj) {
}; /1.
}
/1 main.cpp

#i ncl ude "mai n. h"
#i ncl ude "Cl assToo. h"

/1 ClassToo. h
#i ncl ude "nmmai n. h"

#i nclude "Test2. h" /1.
/1. class ClassToo {
void main() { private:
Cl assToo C; Mai nCl ass Mobj ;
Test2(C); /1.
/1. };
}
/1l ClassToo. cpp
/1l Test2.h #i ncl ude " Cl assToo. h"
. .. /1.
voi d Test2(Cl assToo C2o0bj); /'l ClassToo nenber Functions
/1. /1.

10. If the organization shown above is used, and no preprocessor directives are added, what will the compiler complain

about whenmai n. cpp iscompiled?

1) Nothing.

2) Multipledefinitionsfor Mai nCl ass.
3) Multipledefinitionsfor Cl assToo.
4) Multiple definitionsfor Test 2() .

5) Both2,3and 4.

6) Undeclared identifier Mai nCl ass.
7) Undeclared identifier Cl assToo.
8) Undeclared identifier Test 2.

9) None of these.

11. If the organization shown above is used, and no preprocessor directives are added, what will the compiler complain

about when Test 2. cpp iscompiled?

1) Nothing.

2) Multiple definitionsfor Cl assToo.
3) Multipledefinitionsfor Test 2() .
4) Both2and3.

5) Undeclared identifier Cl assToo.

6) Undeclared identifier Test 2() .
7) Both5and6.

8 2,3,5and6

9) None of these.

12. (Trueor False) The order of the#i ncl ude statementsin mai n. cpp does not matter, (i.e. if #i ncl ude
"Test 2. h" islisted above#i ncl ude "mai n. h" the same compilation as above would result?
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1) True
2) False
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I11. Linked Ligt Class Manipulation

Consider the linked list class and list node declarations given below:

class IteniType { cl ass Li nkNode {
private: private:
i nt Val ue; Itemlype Data;
publ i c: Li nkNode* Next;
I temType(); public:
ItemType(int newval ue); Li nkNode() ;
voi d set Val ue(int newval ue); Li nkNode( |t enmlype newDat a) ;
int getValue() const ; bool set Next (Li nkNode* newNext);
}; bool setData(ltemlype newbData);

Itemlype getData() const;
Li nkNode* get Next() const;

b

Li nkNode *Head, *P, *Q

Assume that the member functions above have been implemented correctly to carry out their intended task. Given theinitial
list structure below:

Head —| 1 TP 6 TP 28 — P 4% | P 8128

! !

P Q

For the next 4 questions, select from the code segments on the following page, the segment that would transmogrify the above
list into each of the lists shown below. Assume the list structure above as your starting point (for each question). Choose
from the possible answers given on the following page.

13 Head —P| 6 —1—» 28 ——P 4%

14 Head —| 1 —P 6 —» 28 | P 4% | P 8ws |,
Y/

15 Head —»| 8128 | TP 46 | T ¥ 28 ¥ 6 —» 1

16. Head —»| 1
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I11. Linked List Class Manipulation (continued)

Select from the possible answers for the 4 questions given on the previous page.

1) Li nkNode * R=Head; 2) Li nkNode * R=Head;
Head = R->get Next(); del ete R->get Next ();
R- >set Next ( R- >get Next () - >get Next () ) ; R=P = Q= NULL;
delete R Head- >set Next (R) ;

R = @ >get Next ();
Q >get Next () ->

set Next ( R- >get Next () - >get Next ());
del ete R->get Next ();

3) Li nkNode * T=Head; 4) Li nkNode * T=NULL;
whi l e (T->get Next () ->get Next () while (P->getNext()!= NULL) {
I'= NULL) { T="PF
T = T->get Next (); P = P->get Next ();
} /lwhile delete T;
T->get Next () -> } //while
set Next (Q >get Next () - >get Next () ) : delete P;
T = T->get Next(); P=Q=T = NULL;
Q = T->get Next (); Head- >set Next ( P) ;
5) for (int i=0; i<3; i++) 6) for (@P; P != NULL; P=Q {
P = P->get Next(); Q = Q@ >getNext();
del et e P->get Next (); del ete P;
P- >set Next ( NULL) ; }
Li nkNode *T=Head- >get Next () ; Head = P;

Head- >set Next (

Head- >get Next () - >get Next () );
delete T;
T = Head- >get Next () ;

7 Li nkNode * R=Head- >get Next () ; 8) opp( Head, Q@ >getNext()->getNext() );
Head = P->get Next(); ..
del ete P; voi d opp( LinkNode* x, LinkNode* vy)
P = NULL; {
R = R->get Next () - >get Next () ; Li nkNode* t;
Q > set Next (R->get Next()); if (x '= NULL & & y !'= NULL && x !'=vy) {
delete R for (t=x; (t!=NULL &&
R = NULL; t->getNext()!=y); )
Q = Q >get Next (); t = t->getNext();

int s = x->getData().getVal ue();
x->set Dat a(y->get Dat a() . get Val ue());
y->set Dat a(s);
opp(x->get Next (), t);
Yif

}//opp
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9) del ete [4] Head->get Next ();
Head- >set Next ( NULL) ;

10)

None of the above
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V. ClassPointers

For the following 4 questions, assume the following declarations:

17.

18.

19.

20.

cl ass Item //forward decl aration
typedef ltenr ItenPtr;
cl ass Item {
private:
ItenPtr [|ink;
char dat a;
public: //nmenmber functions
voi d Test FN();

}s

//inside the Item nenber function TestFN
Item obj;
obj . data CA
obj.link = new I tem
*this = obj;
data = ‘B’ ;
obj.link->link = &obj;
l'i nk->dat a ‘C
l'i nk->l'i nk = NULL;

From inside the same member function as the above code,

e
what is the type, (not value), of the expression at the right: this

1) NULL 3) ltenmPtr 5 char*

2) ltem 4) obj 6) None of the above

From inside the same member function as the above code, which of the following statements could be used to link, (i.e.,
point), thel t em object containingthechar * C totheltem object containingthechar ‘B ?

1) obj->link = this; 4) this->link = |ink;
2) obj.link = Iink; 5 *this.link = &obj;
3) link->link = this; 6) None of the above
From inside the same member function as the above code, what would be the (*this).link->link

type, (not value), of the expression at theright?

1) NULL 3) ltenmPtr 5 char*
2 Item 4) obj 6) None of the above

Assumethat thel t em object whichinvokesthe Test FN member function has not been allocated dynamically and
that the value of the | i nk pointer inside of it isSNULL immediately before Test FNfunction isinvoked. Note that the
I t em classrelies upon the default (language supplied) destructor, (i.e. no destructor has been explicitly implemented).
Considering just the code above, after the member function, Test FN, has completed execution, how many memory
leaked | t em objects would still exist, (orphaned), in memory?

) 1 3 3 5 0
2 2 4) 4 6) None of the above
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V. Object Manipulations

Assume the following class declaration and implementation:

class Watterson { char Watterson::getComc() const {
private: return(*comc);
char* comi c; }
public:
Watterson (char cony *'); voi d Watterson::set Conmic(char com {
char get Comic() const; *comc = com
voi d set Comi c(char com; }
bool operator==
const Watterson& watt) const; bool Watterson:: operator==
~Wat terson() ; (const Watterson& watt) const {
}: return ( int(*comc) ==
int(*(watt.conic)) );
Wat t erson: : Watterson (char com { }
com ¢ = new char(com;
} Watterson: : ~Watterson () {
del ete conic;
}
Given the following code:
char Wor mwod (Watterson Moe);
void main() {
Wat t er son Cal vin, Hobbes('H);
WAtt erson Susi e;
Susie = Cal vin;
Susie.setComc(‘+');
cout << "Contents of Calvin is:" << Calvin.getComic() << endl; /1LINE 1
cout << "Contents of Susie is:" << Susie.getComic() << endl; /1LINE 2
cout << "Contents of Hobbes is:" << Wrmwod(Hobbes) << endl; /1LINE 3
cout << "Contents of Hobbes is:" << Hobbes. getComic() << endl; /1LINE 4

}

char Wor mwod (Watterson Moe) { return ( Me.getComic() ); }

For the next 4 questions, select your answers from the following:

) * 3 ‘H 5) None of these
2) ‘¥ 4) Execution Error
21.  What character isoutput by thecall Cal vi n. get Comi c() inLINE 1 above?
22, What character isoutput by the call Susi e. get Comi c() inLI NE 2 above?
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23.  What character is output by the call Wor mwod( Hobbes) inLI NE 3 above?
24.  What character isoutput by the call Hobbes. get Comi c() inLI NE 4 above?
25.  (True/False) The above code contains amemory leak.

1) True 2) False
Have a great Thanksgiving break, ©
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