CS 1704 Intro Data Structures and Software Engineering Test 1
Spring 2002

»  Print your name in the space provided below. ction code a group of ‘1’ for the 12:20
section code a group of ‘2’.

*  Print your name and ID number on the ©pgcah fopm; bé sure o cpde your ID number on the Opscan
form. Code Form A on the Opsca

» Choose the single best answer fof each questiagn
more than one answer, it will be ted wrong.

* Unless a question involves detefmining wheth
is valid. The given code has been compiled an
a question specifically deals with compi i
header files have been included,

»  Be careful to distinguish integer|values ffom floating point (real) values (containing a decimal point). In
guestions/answers which require adistinction 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.

» Thisis 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.

rs may be partially correct. If you mark

++ code is syntactically correct, assume that it
d tested, except where there are deliberate errors. Unless
ude directives, you should assume the necessary

Do not start the test until instructed to do so!

Print Name (Last, First) SO I Uti O n

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

N. D. Barnette
sighature
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I. Design Representation

Use the following partial Structure Chart diagrams and responses below as answers for the next 2 questions:

| |
] T
Dogbert IV\aI ly Dogberti ng ly f;l ly DogbertI ng Iy
Dogbert?
tBoss 0S
Alice Alice Boss Alice Alice Boss
v ¥ \ 4

Dilbert Dilbert Dilbert Dilbert
€N @) ) (4)
5)1&2 (6) 2& 3 (7) 3& 4 8 1&3 9 2& (10) None of the above

Do not make any assumption about variables that/are ot show the|chart. Given the following variable definitions:

i nt Dogbert, Wally, Analysis.

Alice, Boss; A The reference parameters, Dogbert & Wally, could be
either output or input/output parameters. The value
parameters, Alice & Boss, can only be input parameters.

#1 Which of the above structure chart diagramsfor Di | bert () Since Wally is used for control in the calling and Boss
correctly models the code segment bel ow[2 is used for control in Dilbert, they must be control
parameters and the other parameters, (Dogbert and
Di | bert (Dogbert, Wally, Alice, Boss); Alice) must be data parameters.
if (wally)
/'l code under control of if Given those observations, only structure chart above that

satisfies the analysisis (1).

void Dilbert(int& Dogbert, int& Wally,

int Alice, int Boss) {
if (Boss < 1)
// code under control of if

#2 Which of the above structure chart diagramsfor Di | bert () Analysis:

correctly models the code segment below? The reference parameters, Dogbert, Wally & Boss could
be either output or input/output parameters there is no
it (Dogbert) way to tell from the partial code segment. The value
Di | bert (Dogbert, Wally, parameter, Alice, can only beinput parameters. Since
Alice, Boss ); Dogbert and Alice are used for control the other

parameters must be data parameters.
void Dil bert(int& Dogbert, int& Wally,

(A ce)i nt Alice, int& Boss) { Given those observations, only structure chart above

// code under control of if that satisfiesthe analysisis (4).
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Test 1

Il. Pointers

Assume the following declarations:

const int CAPACITY = 100;
int r =0, w CAPACI TY]={0};
int* p; int* q;
Use the responses:
(1) valid (2) Invalid

for the next 6 questions (#3 - #9). Considering each statement below ind
would compile (not link) without errors after the statement:

p = new int[ CAPACI TY];

= w99];)

= p[1];)

y, determine whether each statement

s cannot be deal | ocated.)

| ast el enent of p array)

mul tiplication is not defined.)

= *(w99) 1)

#3

delete [] w igd (Staric A
#4

g = &[ -1 + CAPACITY]; (lg” = address of
#5

*p = *(&W CAPACI TY - 1]); (equival ent to p[0]
#6

p[1] = wr2+1; (2) Invalid (Pointer
#7

p[ CAPACI TY-1] = W CAPACI TY-1]; (1) Vvalid (equival ent to *(p+99)
#8

*(wl) = *(p+l); (1) Vvalid (equivalent to w 1]
#9 Identify the most serious logical error that best identifies what occurs in the code fragment:
(1) Alias pointer exists (2) Dangling pointer exists char :C =
(3) Illegal memory address reference (4) Memory garbage exists ghlart d =
(5) Undefined pointer dereferenced (6) Nological error occurs d([aof:e. \[/\]/
D isan aliasthat is dangling after ¢ d[2]="'Y
is deleted.

new char[4];

&c[ 0] ;

c;
d[1]= * X ;
d[3]= “\0’;

#10 ldentify the most serious logical error that best identifies what occurs in the code fragment:

(1) Alias pointer exists (2) Dangling Reference exists Sha"_ re =
(3) Illegal memory address reference (4) Memory garbage exists dgl ;t eAc:
(5) Undefined pointer dereferenced (6) Nological error occurs xc = ‘B !

new char|[ 2] ;

*(c+l)= "\0’;

AN

Only the [0] position would be deleted, but
regardless after any delete the pointer is
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Page 3 of 7



CS 1704 Intro Data Structures and Software Engineering Test 1
Spring 2002

#11 What valueis printed by the code fragment below?

const int SIZE = 5;
float* r; float * f;

r = new float [SIZE]; // assunme allocation starts at address 00010000

for (int i =0; i < SIZE;, i++) r == &r[0] which is 0001000,
rii] = float(i); f =r; setsf to 0001000,
f=r; f=f+1==(&r[0]) + 1, which is pointer
f=1+ 1 o _ addition. Sincer is afloat array and since
cout << * f =" << f << endl; each float takes 4 bytes of memory:
(1) 00010000 (2) 00010001 (3) 00010004 A f=T*1==00001004
(5) 0.0 (6) 1.0 (7) 2.0 \/( ) None of the above

Consider the following code:

. . A |
void Del Mem (int arr[],
int deinit, int dim/|//De te arfray nenory & zero
oid ing arr[],
const int DIM = 5; int deinit, int din
void main() { {
int* a =newmnothrow) int[D M; / nory for safety

int* i=arr; dim>0; i++ dim-)
= deinit; [/deinitialize

//use array

Del Men( a, 0, DIM; delete [] arr; //delete array
}

#12 In the code above, how isthe array int pointer variable a being passed to the Del Menm() function?

(1) by vaue (2) by reference (3) by const reference
(4) asaconst pointer  (5) asapointerto aconsttarget (6) asaconst pointer to aconst target
(7) none of the above

#13 Unfortunately the above call to Del Ment() does not function as intended. Select the statement below that best
describes how to fix the problem.

(1) thedi mparameter must not be decremented and used for loop control termination, atemporary local variable
should be defined and used for this purpose.

(2) theinteger array parameter, a, must be passed as a pointer to aconst target parameter to allow the dynamic
array memory to be deallocated by del et e.

(3) theinteger array parameter, a, must be passed asaconst pointer parameter to prevent thef or loopin
Del Men() from accidentally resetting the array dimension when di mis decremented.

(4) theinteger array parameter, a, must be passed as a reference pointer parameter to allow the changes
made by Del Men() totake effect and prevent a compilation error from occurring.

(5)  none of the above
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Use the responses:

(1) valid

(2)

Invalid

for the next 6 questions (#14 - #19). Considering each numbered question statement in the function below separately,
determine whether each statement would be valid or invalid:

Assume the following function declarations:

voi d FN1(const

void FN2(int* const Formal Parnj;

voi d FN3(const

void int*& IntArrayPtr) {

int *a = IntArrayPtr;
int *b = IntArrayPtr;
int *c = IntArrayPtr;
FN1(a);
FN2(b) ;
FN3(c);

i nt* Fornmal Parm ;

int* const Formal Parm;

} /Il QUESTI ONS
N L
voi d FN1(const int* const Formal Parmn{
int arr[6] = {0, -1, -2, -3, -4, -5};
Formal Parm = arr; [1#14: (1)Valid or (2)Invalid FormalParm is a constant
pointer to a constant target
For mal Parni 0] = 6; [1#15: (1)Valid or (2)Invalid neither it nor its target can be
}
void FN2(i nt* const Formal Parn) ({
int arr[6] = {0, -1, -2, -3, -4, -5};
Formal Parm = arr; /1#16: (1)Valid or (2)Invalid 7 FormaParmisaconstant pointer
to an int target thus its pointer
Formal Parn{ 0] = 6; [1#17: (1)Valid or (2)Invalid ? vauecanNOT bereassigned.
}
void FN3(const int* Formal Parnm ({
int arr[6] = {0, -1, -2, -3, -4, -5};
Formal Parm = arr; [1#18: (1)Vvalid or (2)Invalid FormalParm is a pointer to a
constant, itstarget can NOT be
For mal Parnf 0] = 6; [1#19: (1) Valid or (2)Invalid re-assigned.
}
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[11. ClassBasics
Assume the following class declaration and implementation:

cl ass Fl oorLanmp {

private: voi d Fl oorLanp::on() {
bool light; //true: light is on light = true;
i nt watts; //brightness: 0..100 }
public:
Fl oor Lanmp() ; voi d Fl oorLanmp::of f() {
Fl oor Lanp(bool button, int |evel); I'i ght fal se;
void on(); }
void off();
bool onoff(); bool amp: : onof f () {
voi d din(int delta); r'e ght;
int brightness();
b
idF Lanp:: dinm(int delta) {
Fl oor Lanp: : Fl oor Lanp() { watts += delta; //positive||negative
I'ight = false; //light off
watt s = 50; //half intengit
} int Flopptanp:: brightness() {

Fl oor Lanp: : Fl oor Lanp(bool but|t onj
int level) {

[ight = button;
watts = | evel;
}
For arrays of objects the default constructor is
Circle the number of the best answer to each question: automatically invoked upon each object in the array.

#20 How many function invocation(s), (i.e. function

executions), does the following statement cause: Fl oor Lanp Lanps[ 10];
(1) 1 (2) 2 (3) 9 (4) 10
(5 11 (6) 12 (7) 20 (8) Zero

#21 Given the object definitions at the right, which

of the following object statements are valid? Fl oor Lanp Tabl e(true, 25), Desk;
(1) bool SaneLanpState = ( Desk == Table ); (2) FloorLanp Room = Tabl e;
(3) Desk = Tabl e; (4) Tabl e->di m(-25); (5) cout << Desk;
(6) 1 &2 (7) 2 &3 (8 3 &4
(9) 4 &5 (10) Al are valid

For objects C++ does not provide for equality
comparison or output automagically. C++ does
provide for object assignment and
initialization, (shallow copying), of objects.
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#22 Which of the member functionsin the FI oor Lanp class should have been declared asconst member

functions?:
(1) FloorLamp(); (2) FloorLanp(bool button, int Ilevel);
(3) void on(); (4) void off(); (5) bool onoff();

(6) void dim(int delta); (7) int brightness(); Only the onoff and brightness

member functions do not

(8) 1 &2 (9) 3, 4 &5 (10) 5 &7 change any of the private data.
#23 Given the object definition at the right, which
of the following object statements would cut power to the lamp? FI }zﬁor Lanp Banker(true, 75);
(1) Banker.light = false; (2) Banker, ; The off member function turns
. the light off.
(3) Banker. di m(-100);

(5) None of the above

#23 How many mutator member functions

@ 1 @ 2
4) 4 ®) 0

B //see#22 above for explanation.

e of the above

#25 Given the function definition at the right, what do the

following statements accomplish: bool TooHot (FloorLanp |anmp) {
bool TooHot (Fl oorLanp |anp); return(lanp. watts > 100 );
} // TooHot
void main () {
Fl oor Lanp book(true, 100); TooHot() isNOT aclass
book. di n{( 25) ; function member. It CANNOT

it (TooHot (book) ) access private class members.

cout << “***Book Lanmp Setting Too Hot***”;

(1) causesnai n() to display awarning message.

(2) causesaexecution error when thedi m() member function isinvoked.
(3) causesacompilation error.

(4) containsalogic error by setting the lamp wat t s above 100.

(5) None of these
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