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Question I
Part A (15 marks)
Give the output generated by the following program:
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#include<stdio.h>
#include<math.h>
#define TEST 4
#define WEST 2.30
int main0
I

Int i=0, j=2, k=10, m;
Flat a=3.5, b=10.6, x;

/* a) */ m=b; lO
/*b) */ m=a+b; 14
/*c) */ m=(int)a+b; \5
/*d) *l i=i,Voj;. o
/*e) */ m=i/k: O
/*f) */ x=jlIEST; O,ooooa a

/*g) */ i=TEST*WEST; Q
/*h) * /  b/= i :  4 rrn.^^
/+i1*/  a=i*"k; ,  a ' ;"  '  "
/*j) */ x=tan(i-=i); d , oc..,--:Lr,"rr.
/*k) x/ m=TESTTo(int)WEST+l; I
/*r) */x=sqrt(pow(8j/(rEsr-l))); 

?"= (,f6llV,r,;>
/+m1 a I x=lO.123456J89; r..., ,.:
Rerum o; tv '  t ' l \  e5?
l ;

b

printf("a) 7od\n", m);
pdntf("b) 7od\n", m);
printf("c) 7,d\n", m);
printf("d) 7od\n", i);
pdntf("e) 7od\n", m);
printf("o 70fln", x);
printf("g) 7,d\n", i);
printf("h) 70An", b)i
printf("i) 70fln", a);
printf('J) 70fln", x);
printf("k) 7od\n", m);
printf("I) 7ofln", x);
printf("m) 70fln", x);

K
AN5!Y€Ii
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Question I
Part B (5 marks)
Consider the following program:
#include <stdio.h>
#define pricel 1.5
#define price2 2.0
#define price3 3.5
#define price4 5.0

main 0
{

int age, day;
double price;
printf("Please enter the values of age and day\n");
scanl("qod qod" , &a$e, &day)i
if ((age < 12 ) && (day ==7))

price = pricel;
else if (age < 12 )

price = price2;
else if (day == 7)

price = price3;
etse

pdce = price4;
printf("please pay $70.2fln",price);

1\eCi,  ot
What will the outDut of this Droeram for the followine i lues:ol lnrs owlng InDut va

Input
Outpul

127 3,60
r02 2,oo

2 33 Z, ar't
-t 1 f '5o

' ' , :J*  
t2

[....rr ; x ?
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Questlon 2
Part A (10 marks)
Assume the following declaration for the array g: /

int  i ,  j ,  s  t3I  l3I  = {  t0,  0,0},  t1,1,1},  {2,2,2}}  ;

Cive the value of sum after each of the following sets of statements are executed. /

L sum= 0;
for ( i  = 0,  i  <= 2;  i++)
t

for  ( j  = Ai  j  <= 2i  j++)
sum+=gl i l [ i ] ;

)
Answer to Question 2AI

a

IL sum = 1;
for  ( i  = 1;  i  <= 2;  i++)
t

for  ( j  = 0;  j  <= 1;  j++)
surn *  = gt i l  t  j l ;

)
Answer to Question 2AII

.''t
-1.

surn = 0;
for  ( j  = Aj  j  <= 2i  j++)

sum - = s[2] t i l ;

Answer to Questlon 2AIII

a
- \a

lV.  sum = 0i
for( i=0; i<=2; i++)

su'n+=gl i l [1] ;

Answer to Qu€stion zAlV

III.

J

I
I

.)

q'4M= 9.^'7b7Lcz\''z

+q

itJ

, a-^l:
Ll

I A"^"^
/'>
L >{r-'d

D
I
-t:

eu.uat_7 LE\S@

c)
: S cr.r-"'r

In
:.4fi{J,L/

L,l I
.z

a] ['
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Question 2
Part B {10 marks)

Consider a 2-by-5 integer array t and in €ach section writg a series of C statements that:/

f -?r- l \LILJ) i
/ '

X5

r"^#('Xr,!;.t

'  
(  

^or{ / ;+f)L
d i j  $ 4;r+)

I. Inputs the values for the elements of t from the terminal. /

Answer: {^ (r:"F , i --o iSAtiul.-
f r ( ;h iJ:o 'J*q;9.

IL Determines and prints the smallest value in aIray b. /

Answeri , Gl- '
{ / l  xL\7#!;  / " !* t  r -o;
;F 5/^^ "L([ / l^ r.- l- j.
it ( t p'J Lil k s*^^* fr

=r^ <U{ =ft l ful ;
III. Displays the elements of thc first row of t /

' 'S i j **
$l r-:s

Answer:

to tJ'f i"' l,l
p,,,.*-f {'""#+"\r,,.1.

IV. Totals the elements of the fourth column of E. /

Ansryrr: r I

/*  ( ' - ' t -  l= 0;  t  <? i  . r  r  f -
U

*,a*ou r *:4pl [*I
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Question 3
Part A {17 marks)
For the following code, you may assume that a, b, aPlr and bPtr are located at [ddresses
1000, 2000, 3000 and 4000, rcspectively, and that sizeof (int) yields 4. Give in the boxes
shown below, the output generated by each of the following programs.

fcn (aPtr ,  b)  ;

+ include <stdio.h>
void fcn ( in!  * ,  rn l  )  j

t
int  a=f,  *aPtr=&a,

b:3 i  *bPrr=&b;

#include <sldio.  h>

void fun ( int  *  )  ;

{
in!  a,  *aPtr=&a;

a=1.0 0 ;

pr in l f (" td\n ' r ,  a) ;
fun (aFtx) ;

)
void fun ( inl  *y)

{
*y=*y+3;

#include <stdio.  h>
#def ine M 3
#def ine N 2
vold fcn( int ,  int t l  tNl  ,  int*) ;

{
int  btMl tNl={1},  i ,  j ;

fcn(bt0l  l0 l ,  b,  &bl2l  t1 l ) ;

for  ( i=0;  i<=M-1; i++ )
t

for  ( j  =0;  j<N; j++
pr lnEf ("8d " ,  b l i

pr in l f  ( " \n" ) ;
j

l

{
in!  k;

for  (k=4; k>=L; k--)
*{z-k)=s5;

for ik=0r k<=N-1; k++ )
y tx l  fk l  =x+1'

YI2l  l I l=66;
x=88;

)

J

void fcn (  inr *Plr
t
i  Ptr=z r  - -  (*Prr

t i r ) ;

l  tNl  , in!

^, i . r  
f ,  '  * . r \ .  ,  , l

pr int t ("8u\n",  y))
)

) i

Answeri
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Question 3
Part B (8 marks)

Give the output generated by the following program:

#incLude <stdio .  h>
int  Fonct ionl  ( int  x,  int  Y);
int main o
t
int  i ,  j ;
for  ( i=0;  i<=4; i++ )

{
for  ( j=1;  j<=4- i ; j++i

Pr int f i "*") ;

for  ( i  = 0;  i<=i ; i++)
pr inEf (  "8d*",  Fonct ionl  ( i ,  j  )  )  ;

pr int f  ("  \n" )  ;
)

return 0;
)

int  FoncEionl  ( int  x,  in l  Y)
{
i f  ( (v==0) l l  (v==x) )

reCurn(L);
else return (Fonccionl  (x-1,y)+f 'onccionl  (x-1,y-1) )  ;
)
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Question ,l (25 marks)
Problem Solving: Computing total payments of loan

Review.flrst ttro steps of the sofware report provided (this page and ext ofle), and convlete
Step 3 and 4 accorcling to the provided itrstructions.

St€p 1 - Statement of the problem.
Design a program that computes the monthly payment and the total paym€nt for a bank loan
given the followingl

a) Amount of loan
b) Duration of loan in months
c) Intercst rate for loan

Your program should read in one loan at a time, perform the required computation, and store the
loan atributes (amount of loan, duration, interest, monthly payment and total payment) in an
array of structures called l-oans
To simplify we suppose that therc is exactly five loans,
The program should continue by writing the five elements of the array in a file called
1oans. txt
Finally, the program should input an interest I, uses the alray loans to compute and pdnt the
sum of the total payments corresponding to the loans having this given interest L

Slep 2 - Collectlon of lrlformatlon and Input and Output Description
In the main function, the user is asked to input 5 loans. For each loan the user should give the
amount of loan, the duration of loan in months and the interest rate of loan. The main function
computes the monthly payment and the total payment for thjs loan. The computation of monrhly
payment is done by calling a function called Compucemonthlypay ( ) . The formula for
computing the total payment is Total Payement=monthly paymenC *Duratj-on
The amount, duration, interest rate, monthly payment, and total payment of a loan are entered as
an element of a local variable of the main fuction loans which is an array of one dimension,
size5, type twe_Loan defined as follows:

c f  r ,^ i  i - rma I^rr1

double amount;
int  durat ion,
double interest ;
. l^r , la l  a m^n F]- i  l  r rD:1r,

A^rrhl6 r-^ i : l  D:rr .  1 .

The main function should store the array of structures loans in a fi le called loans . txt
Finally, the main function a$ks the user to input an interest value and calls a function
sumlnterestO that retums the sum of total payments cor.esponding to the loans having
thjs given interest. The mrin iunction finishes by displaying this sum.
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The computemonthlyPay ( )function has the following prototypel
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double ComputemonthlyPay (doubLe Afiount' double Interest' int

Durat lon);

This function computes monthly payment by applying the following fomulal

I  Ieresl  ,< expD'n" 
nX Anttunl

nrcnlt l l \PA\ ------ ; -^ ^ 
-

exp" -  -Lu

Where
Interstn=Interest /1200 0
exp= (1 ,  0+ Interestm)

The computemonchlyPay I )function retums the monthly payment computed'

The sumfnterest ( ) function has the following prototype;

double sumlnterest i double Interest ' hype-loan loanstl '  int

oarameter size is the size ofthe afiay loans [] '

ifrit fu""i"" computes and retums the sum of tolal payments of the elements of the second

;;;;;;. i;.""'*hich have as interest the value given as the first pammeter' The third

The following window shows an example of a possible output of th€ required program:
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Step 3:
b) Algorithm design: (5 Marks)
Design the algorithm, give the pseudocode (C code is not accepted at this stage) for the
compuhemonthlyPay { ) function.

Answer:
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SteD 4 lmplementation:
a) (i0 maris) we give in the follo\r ing lhe C code for lhe maint ) function

Note: Portiot$ ofrariots sktements in the ptograrn have been renoved and replaced r''itlt a

solid line. Restote the l5 nlissitlg potltotls

#include <stdl ib.  h>
*include <stdio.  h>
*include <math. h>
*def ine s ize 5

sCruct type-Ioan{
double amount;
int  durat ion;
double interes t ;
double monthlYPaY;
double total-Pay; ) ;

doubl-e ComputemonEhlyPay(double, double, int) ;

double sumlnberest  (double ,  c l | I )e- l -oanl l ,  int) ;

int rnain ( ) [
t !4)e-1oan loans lsl ze I ;
ETrF *D Fi la

double Interes E;

. 'h i la I  l l

pr incf  (  "Amount of  loan: ") ;
scanf("*1f" , ) ;
pr int f  ("Durat ion of  I 'oan: "  )  ;
scanf("Bd", ) ;

pl int f  (  "  Interest  of  loan: ") ;
scanf ( ' t1f  " ,  &1oans l i l  . interest)  ;
loans I i ]  .nonthlyPay=computemonthlyPay(

) ;

loansl i l . lota1Pay=



GNGl106/GNG1506 Engineering Computation (fall2009), final test Page 13 of20

Step 4 Implemeniation:
a) (Continued)

P-File = fopen - ) ;

) t
Fh?i nrf  aD Fi16 tr9f \hn l^ :hcr i l

while {

f - ' i r f f /D Fi  1E r* / l \n i

Fnr inFF/D Fi la t rCf\ntr

fn?in+fID r l i16 rPf\hn

fh?i  r fF /D l l i  Ta ngf\nn

) ;
) i

) ;
) i

pr inCf (  "  \nBnter an interesC: ")  t
scanf ("81f" ,  &lnterest  )  ;
printf("\nThe sum of Eotal Payrnents corresponding Co this

) ;

interesc is: t f " ,  sumrnEeresE (
systen("PAUSE" )  ;
re lurn (0) ;
)

t l i
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Step 4 Implementation:
b) Wdte the C code for the sumlntercstO function (6 marks)

Answeri
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- Question 5! (10 marks)

i (u) pfovide visual Basic for Applications code (that runs in the Microsoft Excel Application) to

swap two integers stored in the two cells A7 and B8 ofthe Worksheets "swap"

Answer:

(b) Assume that an exc€l sh€et stores 100 temperature readings. Provide Visual Basic for
ADDlications code to down-sample the temperature readings to 20 and store the results in
sh;t 2. That is, for each five samples, copy only one sample into sheet 2 of th€ excel
document.

Answen
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(c) Prcvide Visual Basic for Applications code that prompts the user for her name, then search

for her name in the first 50 cells, of column l, of an Excel worksheet called "names" The

code should print back a message if the name is found (and pdnt the cell where the name is

found), or print "not found" otherwise.

Answer!
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t i 'or . fn*{{y; t1, . , , )
l3"ge n*rnc
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J1a.[6r;1f ieraj

riole rricnfu
)
1r1pc 

" f i re(r .31. . . . )  
t
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retun .-"Jforr I
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rndo nrutie
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furution dcf"nitim
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Poiuters, Arrrys & Structuros
dmh.ra Foittt.r to llpc iypt rnontc

dehrE fuetir returniog pohtcr bo f yF€ dyp* rf {)
docldrE Foirtcr to tr.rurtioo returning tyfc (yfr (tpfl o
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outt pAirtr IIILL
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Struct urcr
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l r

l
lt tt conumltt
qlia,{iot argc, dhar .srgrCl} roaio*'hh up

sit(ory) tcrroirutc *'mutioo

C Proproc€ssor
include likary 6h
include uc Elc
rcpliccmctrt E#.t
rcpboerncot rnalre

' 
.Sxar:rgtla. fdefilc

undefinc
quotcd ltriog io rcPhnc
,prrlr!el|,!tc arSl aod rclcAtl
roditi,ooal esilcution lif ,
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long {31 bit htegFr}

FaritiYe ood mgPtivl
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Ic.:d to rourcc lile
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{t!dt hlrn bY dlta tYP*

riza of ao object itYP ir rizc-t)
rirc of a dnta tYPc [t.vPa k rize-t]

Initializntion
initialin rtrirble
ioiti.rlia army
iDitialiu char rtring

Iiocludc <,riicnwnc)
I iuluds ',fl: nome"
fdefian n'rrnc f.r.tl

fdcfias rurma(wr) lrrl
nar(r ,B) ({ , r )>(B) ? (r)  I  (B)}

findef .rornc
I
tf

lc lac,  le l i l  ,  fudi f
f i tdel ,  f i fodef
futi.urd ( non e)
\

crtot! rtrtrturt
orernhs od rtrrxturq lrmo tcnrplatc
sumtrt cd poinbed to .ttuctut!

rrtrl|Gt log nomc
nurnc. rnernfur
porn**r -l illtrrrftcr

Eraraple (op).r and p->r lre thc !lro!
riog! rlcftx, nru.ltipLc R!?e rttuet.utt uaiol

bit fiald w ith ,h bitr rnc rnltr I b

Operator,s {grouped by pr€c€d€ncs)
cIar
irt
l los
doublo
abort
1-g
ciprd
uuigned
r i . l t ,  r f lor t , . . .
e!u!

co(nlt
e tsE!,

rcginter
rt!.tic
r,oid
rtru6t
tTpcded tyy tLlnt).

ai:eol o!, :cl
air*l (typc n.:r'nz )

f ygc n"-rtnl= t,'rdul
:vfc nrrrrc [ ]={1,oduc 1, , . .  }

cblr  nornefJ='r l r t4J"

rtructua srrobcr opcratir nom!,  r ' l {mFlr

rtrurturc pointcr prx-r'rtcr-lrrr< rnter

irururnertr dsanent
plur, minur, lrgical noc, bit*irc oot
irrdirwtio. vb pointtr, ddr* of objccl

'$rt, ril.gmsi}|l !o qiPc
rirc of an objcd

+, - ,  l ,  -
rpotrlcr, lnornc
(ftrpc) crpr
cizeof

oruttiply, divide., noduhs fruu.iodrrJ r, l , I

ndd. subtrn€t

hfr, riglr rhift lbit oprl {( ,  } }

oomFanx|rf ! r  )=r { . (=
l -( lOIEqAl| f i f l ,  : r  r-

bitrrirr urd
bitwira adurive or

bitrriro o {ioctl
tl.gbal rnd ft

logiral a il

condltiooa.l qFrcrilixr f5f-t ? e;p"r : :;Pr!

o.ltigilrot oparttr:rt +=, -=f .=r . . .

aprrrioo cvaludiroo tcpolr.tot

r.$, tlrlg Jorrpf, Ff !ih*mra Prrmiui'-'u cs bsl' 't 
3

I

Llnory opcrrtcrr, o:alitioml r*prerioo nnd ouigotrltril' {rFcr-
otcJgroup right to lcft; all othcr* gnoup l,rft to riSbt'
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Standard tltility F\rnct^ions <stdlib 'h>
ntolgtc value of i.at, q sb*{n)
ohc,lutc volle of loog 1 ldr(n)
quuticst and recrrind* cJ iotr ld div(l'd)

mtutrn ltt ult ure w it h div-t . quot 6'nd dit-t ' rE
quoticat ud rcoroindcr of lolgr a,d ldir(l'dl

mtutor *t utt urc wilh ldir-t ' quot lnd ldir-t ' ru
prcud,>rurdour iotcgr [0,f,rf,)-!{rll rardo

i.t *U* recd !o 1 rrud{l)
tr:rlrrioatr progrttrr atsuti,cn erit(**ur)

prr rtrir6r m ryltem ftr *ccutlco t;tts(r)
Couverrlonr
cqn,trt' ltrirg r bo doublc stof {l)
***t *rini I bo i.ntegcr rtoi(cl

@lwcrt tt.ing t oo long ctol(r)
.**; prefii of I to d?ublc rtrtcd(r'erd!)-.
;;; [al* "r 

r ibac tJ ro 1oa6 gtrtol{r,'odP'b)

*oL Uot urrignrd loq rtrtsd(r,eadp'b)
S'torrgn A llocation
dlocatertdrgc lnl loc(l i rr),  cal l-ocf iebj,ai:o)
Iiegi-"it"'"i"u5oot rcrlloc (ptr 

' airc)

daall,ocatc r.fic frer(Ptrl
Arr ly Funcl lonl
rclrtb Lrrst fot Lgt brearch(lqr'srrat,B,tir',aPO)
ifr-"rr.t;;ooui-ft ..4- grari {arny,o,rirr 'ap()I

Time cnd Date F\ructions <ttur€'h>
prteeGlqt tinrc urcd by pregrcrn clocho

ExarnpJt sloch a /Ct 0 fiS -FgR-gEC 
ir t irc. irr nmodr

currcnt cai:n{rr tirnr tiaco

t ilea -t iret in rcoudr {double } dif tt-i!' (ti!e z 
' 
t Lct J

oritbirctictyPerreFrercotilgtitrrd clccLt.ti!t-E

ltru.ture t1'!e l"c oaleofur tiroc cornpl t!

t!-ts6 roeldr allcr rrrinulc
ta-sil roirulta dLs bour

t!-hour ftor.urr riru nridrrighl
t!-ldry daY of lronth

tr-Do! roonthr liocc Jroucjr

t!-to!r Ftra rilcl 1900

o-udry drYr eix'e Sund'aY
E!-tdri drYr rin hnuarY t

tl-ird^rt Do'ytlgltl Sarringr Tiurc flrg

cbnvxa looel ti-rnc to oalanrl,ar ti:nc altix{tP)

anrvcr! tirn in tP to ]triot arctiae(tp)

..*; clandu iiurc in ta to locd tisr ctim(tp)

'!<:rrv.(t 
o,lrndar ticra to GMT glt{n{tPl

**; cl.ndar titrrc to locrt tirna localtilr(tPJ

6r.;;d.!" and tinrc in6o ltrftilr(r,sc1'lorrno*"tp)

tp ir a poiltrf to f, ttrustu$ of tyFc tr

I\[athematical Functions <nath'h>
Arguroentr rod rsturned vllus are doublc

Fkrw of Coutrul
rt.rtcsr.d tcrnriDator i
hloet deLiurctcr; t )
gtit frrorn rritcb, vLilo, do, for brer-h
ru:lt itcmtiioo of rbile, do, f c c@t iruo
go ro goto lolcl

lrbel i.rltlt
rst urn rdtl frorn funstioo rttula 

'{Pt
Flo* Couatructl,aor
if ltatesrlil il (eqrr) ltaltrnant

r1rr if (,:rprl rfaferner*
clle r{ollm:n(
cb,ilc (cEpl)

,la*a mcrqt
foa ({rprl I c:rr2 i erprg)

rlots rnenl
do r lotrncnl
rbi lc(crFr) t
aritcl (crfr) {

cart  conr l l  I  l lo lemtnl l
cal t  &rnr l i :  r io lcrnln*2
defgnltt rtolcr*cllt

I

ANSI Standard Libraries
<!,scr-t,h> <ctypc.h> <crao'bt tflo*,Lr
<Iocl lo.h; '  <l l i l .U> (!. t jsp.b) <cigonl.hr
<rtddel.h) {ttdio.b> Gtdlib.b} <atri'ag.h.r

uLilr rbtcreot

fos ltrt*rcrrt

do rti.tcntrfll

,||itcl rlntlur|tt

lcnglt d r
copy \tt to r

up to a chur
comtcrnt! ct aftcr r

rtrlca(r)
r t r tpt(r ,ct)
l tr i l .€F (r,ct,o)
rttcit (r , trt )

bccall
brr* i

(liDit{. L}
<atdarg. Lr
(t i l r .  h>

Character Clati-s Tlests <ct]rp€.h>
clphrauruid? ic!.I!ut(c)
atltrat=tic? irllghr(c)
cortml cbaralban? ilcltrl (c)
dccirnd digit? idi3it(c)
prinring cbrlrcbcr {noi iocl rpac)? i€r+b(c)
i:n'cr oarc tctta? idomr(c)
priatiog charlnbrr {ind lprc)? icPria't(c)
i*i"ri"i cbar qarpt rpcc, lattu" digit'? irpuact(c)
ipacc, firruF*d, nh,tiac. rr. tah, vtab? iuparc(c)
uppcr oara lcttcd imPPc(c)
hl;adccirnd digit? irdigit(c)
con.rE to lsrw crrr? toloser(c)
co4rlt to uFrF{:l'c!re? tolpper(c)

String Operatious <str1qg,b>
trt 6tt rtri:ngr, crrct lJc cclrrrtctlt rtriogt

tri5 funrtiroo
'unF-rrc triS funct irru
orctcsluie )
hyprbolic trig f uact ionr
*pocotiab & bgl
qpcucotitk & k6r (2 Porcti
,fdiri:o & nanrairxlcr

Pf,ratl
rourxli.ng

r i r ( r ) ,  ge3(rJ 
'  

rao{r)
ar i l ( r ) ,  rcol(r) ,  ! tso(t)

*u2(J,r)
r iab(r) .  cort(r),  tuh(.r)

cp(r)  ,  logh),  Iogt0(r)
Idorp(r , a) , lrcP ti 

' 'e )
aedi (r , r ip) , llodfi ,y)

Pov (r ,7) , tq.rt (r I
cei l ( r ) .  t loor(r) ,  l r t r ( r )

J

up to E cblrr atn'cat (r, ct,o]
cornpire c! to ct rtrcry(cr, ct)

'only lirrn a eharr !tr!t+(c!,cE,!)
pohtcr to firrt, c in cr ltrclr(caic)

ininta to Lart c io cr rtrrchr(cr,c)
copy a charr from ct to r arccp;(r,ct,l)
cofi o clur icm ct to r (roal acrtrp) leslorc(l,ct,a)
.o*pnro r <f iur of cr rr i tb ct lacry(crrct,o)
poini*r to Eflt c in fir,rt I cbaru of cr leack(cl, c ,a)
put c into 6r* a cbam oI cr lslgt (r , c , a)



GNG1106/GNG1506 Bngineering computation (fall 2009), finar test Page 20 of 20

Visual Basic Reference:

1. To access a cell in an excel sheet:

W o rkShe et s( 1 ). C ell s( x,Y )

2. Message Box:

Y ourN ame = Appl ic ation. I np utB ox( " Ent e r y our St udent numb e r " )

M s gB ox( ( " H ello World" )

3. If/Else statement:

lf logical expressionThen Instruction bloc

Elsif logical expression Then Instruction bloc

Elself ...

End If

4. Loops:

For Count = startvalueTo Endvatue lstep Increment) instruction bloc

NextlCountj

Do While logical exPression
instruction Bloc

Loop

Do
instruction Bloc

Loop while logical exPression


