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Part 1 - Tracing (35 points)

Write down the screen output generated by the following program:

A) (13 points)

#include <stdio.h>
#include <math.h>

#define SIZE 5
#define CONST 273.2

int main () {

int a = 2, b, c=5, i;

float y[SIZE]={1.0, -2.0, 5, 6.0};
float x, z;

a = 1;
printf ("a) a

sd\n", a) ;

b=a+CONST;
printf ("b) b

$d\n",Db) ;

ylal=yla-1];
printf ("c) ylal = %$f\n", ylal);

Output Screen

i=(a==SIZE);

printf ("d)

i = %d\n",1i);

X = SIZES (a+l);

printf ("e)

x = %$f\n",x);

z = 2*%(9-4)/2;

printf ("f)

if (P (y[1]

printf ("The condition is valid\n");

return (0) ;

}

zZ = Oof\nul Z) ’

<=1 && y[0] >= -2.0))

a) a=1

b) b=274
c) y[a]=1.00
d i=0

e) X=1.00
f) Z=5.00




B) (6 points)

int x =1, yv = 0;

if(x < 0)
printf ("Choice 1");
else 1if (x !'= 0 && y == 0)
printf ("Choice 2");
else
printf ("Choice 3");
C) (8 points)
int counter = 1;
while (counter < = 10)
{
if (counter%$3 == 0)

{

counter ++;
printf (“%d\n”, counter);
}

counter ++;

D) (8 points)

int i, 3;

for (1i=0;1<3;1i=1+1)
{
for (3=0;3<2;J=3+1)
printf (“%sd”, i+j);

printf (“\n”);

Output Screen

Choice 2
Output Screen
4
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Output Screen
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Part 2 - Debugging (35 points)
A) (17 points)
This program is supposed to check whether a number is prime or not. Find five errors (syntax

and/or Logical) in the program. Find the program line numbers where these errors occur and
explain them.

1. #include <stdio.h>
2. #include <stdbool.h>
3.
4. bool isPrime (int num) ;
5.
6. i main () {
7. @t aNum;
8. ol result;
9.
10. printf (“Entex positive number to check if prime\n’@
11. scanf (“%d”um) ;
12.
13. result = isPrime (aNum) ;
14.
15. if (result == true)
le6. printf ("The number %d is prime \n", aNum);
17. else
18. printf ("The number %d is not prime \n", aNum);
19.
20. return 0;
21. }
22.
23. bool isPrime (int N)
24. {
25. bool result = true;
26 int 1i;
27
28. for (i i<N; 1i++)
29 if( == 0)
30. SECRE = false;
32 }
a) Line number:
b) Line number:



c) Line number:
d) Line number:
e) Line number:
B) (9 points)

Find three errors in this program.

1 int choice = -1, numl, num2, trials = 0;

2

3. // give the user_a max of five trials

4. while (choice—l && trials < 5)

5. {

6 printf ("Enter a number: ");

7 scanf ("%d", &numl);

8. printf ("Enter another number: ");

9. scanf ("$d", &num2);

10. printf ("Their sum is %d\n" (numl+num?2)) ;
11. printf ("Enter -1 to repeat, 1 to exit");
12. "%d", &choice);

13.

14.

a) Line number:

b) Line number:

Line number:




C) (9 points)
Find three errors in this program.

int a = - 75;

0,
rintf (“The number 1is different from 0 \n”);
printf (“Please enter another number \n”);

printf (“The number is negative \n”);
else
printf (“The number is positive \n”);

O Jo U1 Wb
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a) Numéro de ligne:/Line number:

b) Numéro de ligne:/Line number:

c) Ligne numéro:/Line number:




Part 3 — Problem Solving: Computing Range of Temperature Readings (30
points)

Review first two steps of the software report provided, and complete the following steps
according to the provided instructions.

Step 1 — Statement of the problem.

How cold is it outside? The temperature alone is not enough to answer. Other factors including
wind speed, relative humidity, and sunshine play important roles in determining coldness
outside. In 2001, the National Weather Service (NWS) implemented the new wind-chill
temperature to measure the coldness using temperature and wind speed. The formula is given as
follows:

t,, =13.12+0.6215¢, —11.37v""° +0.3965¢ "'

where ¢, is the outside air temperature measured in degrees Celsius and v is the speed measure in
kilometers per hour. The formula cannot be used for wind speeds below 5 km/h or temperatures
above 10 °C. Design a software system to compute the wind-chill temperature.

Step 2-a — Collection of Information and /nput and Output Description

The main function interacts with the user to get the air temperature and wind speed values and
validate the inputs (temperature should be less than 10 and the velocity should be larger than 5.
The main should prompt the user until a valid value is input. The main function then calls the
function ComputeWindChillTemp ()and returns the wind chill temperature value, and
displays the results using the following format (the characters typed in by the user are in bold

and italics):
Please enter the air temperature: -33
Please enter the wind speed: 2
Wind speed is invalid, please input value larger than 5
Please enter the wind speed: 25
The wind chill temperature is -48.31 for air temperature -33.0
and for wind speed 25.0

The ComputeWindChillTemp () function receives the outside temperature and the wind

speed values and return the corresponding wind chill temperature. The following equation is
used:

t,.=13.12+0.6215¢, —11.37v""° +0.3965¢ "'

Note: you might need to use the power function defined in math . h library: pow (x, v)!



Step 2-b — Black box diagram (4 points): Draw the input/output diagram for the function
ComputeWindChillTemp () :

velocity
-

ComputeWwindChitlTemp |y windChllT emp

Femperatur

Step 3-a — Test Cases (6 points): Give three different test cases for the program.



Step 3-b — Algorithm design:

Design the algorithm (C code is not accepted at this stage) for the main function.

Answer:

Main subiprogram( ) (12 points)
Declare Velocity, Temp, and Wins ChillT emp as floats

Repeat
Puint “Please enten the air temperature”
Real value inte Temp
JE Temp is barger than 10
Puint “temperature is invalid, please input value less than 10”
while Femp larger than 10

Repeat
Puint “Please enten the ain velocity”
Real value inte Velocity
JE Velocity is less than 5
Print “velcaity is invalid, please input value larger than 5”
while Velocity is less than 5

assign ComputeWindChIlLT emp (temp, velocity ) to Wins CAILT emp
Print “ T he wind chill temperature is ”, Wins CRilLT emp



Question 4 (Implementation)

Translate the following pseudocode to C code.

ComputeWindChillT emp (temp, velacity ) (8 points)
Declare windChillT emp and var

Wssign pewer(velacity, 0.16) to var

Wssign 13.12 + 0.6215%temp — 11.37*var + 0.3965*temp *var te windChillT emp

Return windChILT emp

C Code

float ComputeWindChillTemp
{

(float temp,

float windChillTemp,
var = power (velocity,
windChillTemp =
return (windChillTemp) ;

var;
0.16);

float velocity)

13.12 + 0.61215*temp + 0.3965*temp*var;

10
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C Reference Card (ANSI)

Program Structure /Functicns
tgpe Froltype .. ‘unction declarations
r':'Pi narma
Eaind] {
declimations
S Rl Tt
:
type fofamgl,. .. )
declimations
stadrmients
retirn waiue

main roatios
ooal varinble dsolarations

funetion definition
ool varinble dsclarmtions

1

P . SOTUIEE s
main{int arge, <har sarge[]) main with args
axit{org) wErminace escution

' Preprocessor

include library fl=
inaluds uesr Bls

#inzlude <filenamen
Finzluds Alamamat
replacement. bet #difinag name dest
replacsment macro #define mameivar) test
Exampls, #defioe max(i.B) (@Y>(B) 7 (&) : (B1}

undefiie fmdef name
quotec string in replace £

copcat=nate srgs and rescan £

corditonsl ex=cution £if, £aloe, £elif, femdif
is mowme defined, not defined? £ifdef, fifndef

nome Jefined® daif ined [ nome )
In= colnuackon char w\

Data Types/Declarations

cluvpeden [1 Larle) [0 TETY

intege ims

flast {single pracision) fliat

Hemk {drmhles precicior denikila

short |16 bit integer] shart

long {52 bit inbeger) loag

positive and megative gimad

only positive unsignad
poinke to oint, floak,. .. ®i1t, efloat ...
snumearation onstank I

constant [unchanging value coask

devlare exbernil varinsls = 5

registar variakle Tagistar

looal T souroe fle sritic

na valne woid

structere stmact

arsnkts oeree by dote type
size of an object (fyps is size_t)
size of & dota bype [trpe is size_t)

Initlallzation
initialme= variable
initislm= arra:
initialme char string

tyzeded fypanamae
gizgnf olyeet
sizeaf (Hpe mame)

type mamezsvalue
. - o
e mame MN={viluey .. b
char mome[l="string"

iy 1090 Josepk E Silvarman FParmissicos ca back. +1.3
i

sntaronl] variskl dealacticns

Clonstants

Lo, {eeulTio

Boas (suffix)

exponential form

revtel (pwehic wernd
bexcsdemcimal | prefiz zero-ez ]
character constant (char, cetal, be) faly ‘hewe!, mAb!

BE

El:itl"".ll."

cewline, or. tobk beaekspnce Wi, WL Wb, WD
gpecinl characters e WTOAT N
gtring constant (ends with 0 ) *abc. . da"

Pocinters, Arrays & Structures

declhre poiater to iype iype ®nome
dechre fupetion returning poinker to type type #£03
dechre politer o motlon recurnlng Sype type (apL O

generic pointer typ: void =
il poi oeet NILL
whajrel poduand o by parigdan = pmrieio
addr=ss of chject name Erames
arrey marme [dim]
ranlkiodim sresy nuams [ darny ] [ ]
Structuras
struct fag { structire temalote

deolpratione declarskion of memb=re

oreate structurs

menber of structure from templok= nome . mamber

menber of pointed to struzturs pormder —* mamber
Example. {*p).x and p-*z mie the seme

gingle valus, multiple cype stracturs unisn

bit: i=ld with b bats member 1 B

Operators (grouped by precedence|

struct fag nome

NOTTE . MEmbeT
potrder-> mamier

strweture member sperator
strucbure pointer

inerement, decrement - -

plug, muinue, lomesl not, bibwise not *p =a a
indirection via poirter, sddress of object ®pointer, Ename
cast & presson bo type (lyped ezpr

glze of an oajeer slzaot

multiply, dvide, modulas remaindsr] o« F, %

add subtrast
lefi:, right =1ift [bit cpa]

COIC Al SO

SoIT parisons

bitwise sxchizves ar
bitwise or (incl)

lagieal and

+
o
j.I
bitwise and k
|
ki
I

lugial ta

eonditional ex pression expry T ezprg 1 empryg

assiTnmEnt opsrabos =, -= k=, . .

expression evaluation sepamator i

Unery opemtors, conditiorsl sxpre=sion and assignment sper-
nbces growup right te lefe; ol othees group adt to right.
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Standard Tiility Funciions =sLdlib. L Flow of Control

nbsohrte valie of int o aba{n) statement terminator i
abaclute valie of loog n labs(n} bilods delimeters {1}
quotient and remainder of iokes nd diwin,d} =it from switch, whils, da, for braak
recursn scrueture with div_t.quot end div_t.rea next iterstion of whila, de, for continue
quotient and remander of Lengs o,d ldawin,d) go to goto label
recurns scrueture with 1div_t.quot and 1div_t.rea Iabe=l abels
peeudo-random ioteger [0,RaED_MAX] randi} return valoe Fom fenction raturn sxpr
set undom seed to 0 srzmd (o) Flow Construct isns
berminate: program = ecution . axit (statue) if statement if [expr) statement
paas abving 3 ko system for oecution ayatac(a) alma if {expr)] stotemernd
Cn:hm'-:rm-:.ms 4 of (a) alsas  statement
comvert string 5 to double atof (5 ] ] N
ert string 8 bo i r ated (a) vhile skatement 'h:};z{;;ﬁr}
comvert string s to long atolis) £ P — £ i -
comvert prefic of 8 to double strtodis, sxdp) e ﬂr:rui‘i-l:-::e.}.rl “TFrai espra)
comvert prefic of 5 (base b’ to long strtolis,sxdp, bl do statement do stotement
same, bet unsigoned long stricul {5 ,sndp, b3 whila e:.prl_':: .

Storage A llocation
allocate sborage malleocisizel, calloc{nobj,ziza) cmme comsty 1 stafermemds brask:
change sige cf object raalloc(pts, siza) cagd N:‘:ﬂ%; irnrf'r.-:n%; ke aal;

dealluate o ps Lewuipied dafault: stafement
Array Funitions }

search arcay for kay besarchiksy , array,n,size, mpil)
- . . . .
gart array azcending coder qaert{array,n,size, mpll) ANSI Standard Libraries
<asgert.h* <ctype.h* <arrno.h* <fleoat.h*  <limits. b

Time and Date Functions <time.a1>
<locale.h*  <math.b*  <setjmp.h* <sigpal.h* <stdarg . b=

switch st atement switch [expr)

processor time ussd by program aleck() - catdi . . - . -
Example. lock()/CLICKS_PER_SEC is time in samnds stddaf. h* <stdic.h* <stdlib.b* <string.h* <time.h
eurrent ealerdar time tizai) Character Class Tests <ctype.h>
timso-tims] in seconds (double) difftiza(tines, tizay ) i X
arithmetic types represent'ng times clock &, tine_t alphanuoeric? izalnum i)
structure tvpe for calendar tune coamps ta alphabetiz? izalphaic)
to_sac seconds after minute control character? iscntrl ()
to_min minutes afeer hour devimal digit? isdigit =)
tz_hour hours sines midnight printing character (not inel spoce)? isgraphic)
te_zday day of month lower cap= letter” izleower (<)
tn_zon mentha since Jaouary printing character (inel spuee) izprintic)

to_yaar wears sitee 1000
to_wday days sines Sunday

printing char except spacs, Jetter, digit?  ispunct (o)
space, formbesd, pewline, or, tab, viab?  isspacs(c)

to_yday days sinee Jamuary 1 upper cass letter? izupper (<)

to_isdss Daylight Sevings Tims Ang headesimal digit? izmdigik (g}
memmeert. Tl time ta calendar time whtima (tp commert to lower case? tolowsr (<)
comvert time in tp to string asctimeltpl comvert to upper case? toupper ()

comvert calerdar time in tp to loeal time ctime{tp) . . E
String Operations <string.h>

corvert onlerdar time to CMT grtima (tpl - )
eoqvert calerdar time to lecal time localtima(tp) 5t are strings, ¢ ot are constaot striogs
format dabes and time inbo stritime {5, mmax, * format * L) length of & strlanfs
tp is & pointer to & structurs of typs to popy ot to = stropy(s ,ot)
Mathematical Functions <mpath.h> up to o chare strncpy (e, ct, o)

Arguments and returned values are doukle

soncstenmtes ot after o

streat o, ct)

i , . up to o chars strncat (=, ct, o)
trig function sinix}, cosix), tanix} compare <5 to ot strompios, okl
Lmveres trig fineckons A5iniE , ACOSCX), ATADCED onlv first o chars strocep (s, ot ,n)

ln[i’l':f:l . . . atan2(y,x} poinker to Frst © in s stroheice,cl
by perbolic tog functicns ziohix) , coshizx}, tanh{x} pointer to last ¢ in <z strrchr (os, o)

exponentials & logs saxpixl, logix), logilix}
exponentials & logs (2 power] ldcapix,n}, frampix,ead
division & remaicder modf fx ceipd . foodix.yd
poweTs powix,¥l, sqrtix)
rounding cailix), flocr{x}, fabs{x}

=

copy 0o chars from ot to s msaEcpy s ot nk
copy 0 chare from ot to 8 (may overlsp] meapove (=, ct, ol
compare o chars of oz with ct msacoplcs, ot ol
pointer to Arst ¢ in Arsc n chars of cs meachrics,c,n}
put ¢ inbo frst n chars of cs msazat {5 ,c,n)
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