CSE 303, Spring 2009

Final Exam
Wednesday, June 10, 2009

Personal Information:

Name:

Student ID #:

You have 110 minutes to complete this exam.

You may receive a deduction if you keep workingiathe instructor calls for papers.
This exam is open-book/notes. You may not usecanyputing devices including calculators.
Code will be graded on proper behavior/output astdon style, unless otherwise indicated.

On C/C++ programming problems, you do not neeg t@l ude any libraries.

Do not abbreviate code, such as "ditto" marks erddd-dot ... marks.
If you enter the room, you must turn in an exanobefeaving the room.

You must show your Student ID to a TA or instrudtmryour exam to be accepted.

Good luck!

Score summary: (for grader only)

Problem |Description Earned |Max
1| C Pointers 15
2| C Programming 15
3| Compilation Mgmt. (Makefiles) 15
4|Version Control (Subversion) 10
5| C++ Parameter Passing 15
6| C++ Classes and Inheritance 15
7| C++ Programming 15
TOTAL | Total Points 100
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1. C Pointers

What is the output of the following C program? ¢Thnes that lead to the printing of output arededl)
Assume that the program is running on a 32-bit aatemp

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>

void showarray(int* a, int |);

int main(void) {
char s1[16] = "csel23";

sizeof (int));

char* pl;

int a[8] = {3, 6, 9, 12, 15};
int* x = (int*) calloc(8,
int* p2;

int i;

showarray(a, 8);
showarray(x, 8);

for (i =0; i < 8; i++) {
x[i] = a[i] << 2;

showarray(x, 8);

p2 = &a[2];

p2 = p2 + sizeof (int);

(*p2) ++;

(*béj += sizeof (int);
showarray(a, 8);

pl = si1;

while (*pl) {
(*pl)--;
pl++;

}
printf("%\n", sl);

return O;

}

/1 prints the given nunber of
void showarray(int* a, int |)
int i;
for (i =0; i <1; i++) {
printf("% ", a[i]);

I
printf("\n");

el ements of the given array of

i ntegers
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2. C Programming

Suppose that you have a structure type with tHeviihg declaration:
t ypedef struct Node {

char* str;
struct Node* next;
} Node;

Write a C function named concat enat e that accepts a pointer ta\ade, the first node in a null-terminated list of
nodes, and builds and returns a single string auntathe concatenation of all the strings in tisé |

For example, if you have a list that stores thifaihg strings:
"hell 0" - "how are you?" - " CSE 303 is great!" - "l agree"
Then your method should return the strinigel | ohow are you? CSE 303 is great!lagree".

Your method should alsivee all of the memory associated with the list. That is, you shoule:fedl of the nodes
themselves and also free the strings stored in eadé.

If the node pointer passed to your method is metyrn a null result. Assume that no string in aoge is null.

You may assume that there is enough available meomithe system to accommodate any memory allat gt
may need to do. Your function should not leak am@mory; if you remove any blocks of memory othertihe final
block that contains your string to return, you nfusé them. You may use any string library funesigou like.
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3. Compilation Management (M akefiles)

Suppose you have the following collection of fiteat include each other in the following ways.
Assume thati | e. h is the header that correspondsitbe. c.

/* filel.h */ [* file3.h */

#i ncl ude <stdi 0. h> #i nclude "filel. h"

/* filel.c */ [* file3.c */

#i ncl ude <stdlib. h> #i ncl ude <stdi o. h>

#include "filel. h" #i ncl ude <string. h>

#i nclude "fil e3.h"
[* file2.h */

#i ncl ude <stdi o. h> /* main.c */
#include "file3.h" #i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
/* file2.c */ #include "fil e2. h"
#i ncl ude <string. h> #i nclude "file3.h"

#i nclude "fil e2. h"

Below, write a complet®hkef i | e with rules to build each appropriate source fil®ian object.(o) file (usinggcc
with whatever flags are appropriate) with propgpatelencies so that a file will be recompiled if amdy if a file it
depends on is modified. Include a rule to buildeaacutablerai n that runs the main function fromui n. c. This
should be the default rule that runs if the uspe$yrake. Lastly, include a rule named ean that will remove all .o
files and therai n executable.

4 0of 9



4. Version Control (Subversion)

Suppose that a pair of project partners, Alice Bal, are working on the files from the previouskpemn #3. Alice
would like to set up a Subversion repository to atggnthese files. She has the following files inlbeal directory:

filel.h | filel.c | filel.o | file2.h | file2.c | file2.0 | file3.h | file3.c | file3.0 | main.c| main.o| main | Makefile

a) Which of the files should be checked in to tMNSepo? Circle the ones that should be checked in, and/or put
an X through any file that shoutwt be checked in.

b) Suppose that the files you circled are checketbithe repo (revision 1), and then the followangjions occur
(in chronological order from top to bottom):

» Alice checks out all files from the repo.

» Alice modifies heffi |l el. c.

» Alice modifies heffil e2. h.

* Alice commitsfi | e2. h to the repo.

» Alice modifies line 11 of hekakef i | e, the rule that buildssi n.

» Bob checks out all files from the repo.

* Bob creates new filefls | e4. ¢ andfi | e4. h on his local copy.

» Bob adds aakefi | e rule to buildf i | e4. o and modifies its line 11, theai n rule, to includé i | e4. o.
* Bob modifies higi | e2. h so that it includesi | e4. h.

* Bob commitsil e2. h to the repo.

e Alice runs an SVNipdat e.

» Alice commits all uncommitted files she has modifigi | e1. c andvakefi | e).
» Alice and Bob both attempt to build their local @by runningrake.

After the above steps, some problems have beeodinted both in the repo and in the partners' loogies. A
"problem" would be a file that is out of date, nmgs broken, having a conflict, etcDescribe the problems
introduced, at which step(s) they occur or will be noticed, and how Alice and Bob can repair them.
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5. C++ Parameter Passing

Write the output of the following C++ code, whickas several kinds of C++ parameter passing:

i nt

i nt

nmystery(int a,
a++;

(*b) ++;

C++:

return a;

mai n() {
int a
int b
int c
int d

eeee

nmystery(a, &b,
cout << a << "

mystery(c, &d,
cout << a << "

c = nystery(b,
cout << a << "

a = nystery(a,
cout << a << "

return O;

int* b,

" << b <<

int& c) {

<<

<<

<<

<<

<<

<< n

<<

<< n

<<

<<

<<

<<

<<

<<

<<

<<

endl ;

endl ;

endl ;

endl ;
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6. C++ Classes and Inheritance

Suppose the following C++ classes have been dekclare

class Cl {
public:
void ni() {
cout << "Cl ni
}
voi d n2() {
cout << "C1 n®
nB();

virtual void nB() {

cout << "Cl1 nB

class C2 :

publ

H

mi();
1
And suppose a client program declares the followengables:
Cl* varl = new C2();
C2* var2 = new C2();

Write the output that would be produced by eactineffollowing calls, as it would appear on the aies

var 1->mil();

_ _public C1 {

voi d m() {

) cout << "C2 nl
void m2() {

Cl::n8B();
cout << "C2 nk

virtual void nB() {

cout << "C2 nB
() ;

var 1->n2();

var 1->nB();

var 2->mil();

var 2->n2();

var 2->nB() ;
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7. C++ Programming
Suppose you have a Cbat e class with the following members, as was assigmétbmework 7:

» Date()

e Date(year, nonth, day)

e dayOf Week(),dayO Year ()

» daysl nMont h(), daysl nYear ()

« getDay(),getMnth(),getYear()
e islLeapYear ()

* nextDay()

e setDate(year, nonth, day)

* <(date),<=(date),==(date),!=(date),>=(date),>(date)
. ++, - -

e << (stream date)

Add a method named daysTo to the Dat e class, that accepts another date as a parameter amdsetn integer
representing the number of days you would haveateet in time from thifat e to reach the given other date.

If this date comes before the parameter date, fould return a positive integer; for example, S8p 2009 is 35
days before Oct 24, 2009. If this date comes #ffieparameter date, return a negative integeexample, Sep 19,
2009 would return -499 when compared to May 8, 200&he dates are the same, your method shotldré.

The following table shows sevel@t e variables and calls to your method and the reghdtisshould be returned:

Call Return Value

Date d1(2009, 9, 19); d1. daysTo(d?2) 10
Date d2(2009, 9, 29); 41 daysTo(d3) !
Date d3(2009, 10, 24); . day
Date d4(2008, 5, 8); d3. daysTo(d1) -35
Date d5(2009, 9, 19); d1. daysTo(d4) - 499
Date d6(2008, 1, 1); d1. daysTo(d5) 0

d6. daysTo(d4) 128

It should be possible to call the method repeatedtly the same object and parameter and get the sasult (the
objects should not be modified as a result of #l§.c You should accept your date parameter irhsugvay that no
copy of the object is made and such that it ispoasible for the client to pass a null date. (¥an copy objects in
your code if you like, but the process of the dlipassing its parameter should not cause a copg toade.)

Unlike in most problems, some aspects of the sif/gour solution to this problemwill be graded. In particular, if
you write an inelegant solution that repeats sé\ires of nearly identical code, you may lose & faoints. Also,
your method should properly use thenst keyword to indicate what object(s) will not be nifatl by it.

Write the method declaration that would go in ¢ e. h file, as well as the method definition that wogla in the
Dat e. cpp file. Place a comment on top of each to indiegtech file you want the code to be placed into.

Wrkite your answer on the next page.
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7. C++ Programming (writing space)
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