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1. NumberSystems

(a) Translatethe following decimalnumbergo binary andbinary numbergto decimal. Assumea
signmagnituderepresentatiofor binarynumbers Assumeall binarynumbersare8 bits.

125

—T7510
110101015
001010104

(b) Translatethe following decimalnumbergo 2’'s complemenform, completethe arithmeticop-
eration,andtranslatethe resultbackinto decimal. Indicateif overflon occurs,assuming3-bit
words.Shav yourwork.

i. 10+45

2

2

10

10

ii. -40-20

iii. -40-90

2. Supposehefollowing threevariableshave beendefined. Assume32-bitintegers.

unsigned int a
unsigned int b
unsi gned int c;

0x30cf 0034;
0x4a98ff 72;

Write the 2-3 C instructionsneededo assignthe high-order20 bits of a, followed by the high-order
12 bits of b, to variablec. Thatis, aftertheinstuctionsc shouldcontainOx30cf 04a9. (Note: you
may not usethe constanDx30cf 04a9 in youranswel)



3. Shaw theoutputfor eachof the following two programs.

(a) counter.h
int get _counter(void);
counter.c

static counter;

int get_counter(void) {
int counter = 5;
return ++counter;

}
main.c

#i ncl ude <stdio. h>

#i ncl ude "counter. h"

static counter;

int main(void) {
printf("%l\n", counter);
counter = get_counter();
printf("%l\n", counter);
count er ++;
printf("%\n", counter);
return O;

(b) main.c

#i ncl ude <stdi o. h>

#define mymul (a, b) { \
int z=(a* b); \
printf("%l\n", z); \
return z; \

int main(void) {
int x =5y = 6;
nmymul (x + 2, y);
printf("%l %\n", x, y);
return O;



4. Givethedeclaration/definitio for eachof the following structurestypes,andvariables.You canuse
typesandstructureslefinedin earlysub-problemso declarevariablesin latersub-problems.

(a) Give the definition of structureday that hastwo componentsdate (a pointerto an arrayof 3
integers),andevents (a pointerto a pointerto characters).

(b) Givethedeclaratiorof variablemonth, whichis apointerto structureday_element. Also givethe
definition of structureday_element, which consistof two componentstoday (of type structure
day),andtomorrow (apointerto structureday_element).

(c) Declarevariableyear asanarrayof 12 pointersto structureday_element.

(d) Forthefollowingdefinition(st ruct day_el enment *(* year[ 12]);),describeénwords
whatyear +1 pointsto. Limit your answerto the spaceprovided.

(e) Definevariableapply that pointsto sucha function that takestwo arguments:x (an array of
30 pointers,eachpointing to ary type of object),andy (a pointerto a function that hastwo
argumentspneis a pointerto ary type of objectandthe otheris a pointerto pointerto ary type
of abject).Both of thefunctionsthaty andapply pointto returnnothing.

() Supposedhatwe have alreadydefinedfunctionsfl, f2, f3 andf4 earlierin the program.Eachof
thesefour functionstakesa pointerto ary type of objectasanargumentandreturnsaninteger
Declareavariablefuncs to be anarrayof four pointersto thesefunctions.

(g) Shav how thethird functionin arrayfuncsis invoked onintegervariablea.



5. Thefollowing programimplementsasimplifiedlink list. It is syntacticallycorrect(i.e., it successfully
compiles) but it containsa serioudflaw thatmay causet to behae in anunpredictablevay. Identify
theflaw.

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

typedef struct node {
voi d *val
struct node *next;
} node;
typedef node * pnode;

int getFoo (int i)

/* some random conput ation */
int x 1;

int y 2;

int z 3;

return (i + x +y + 2);

}

pnode insertl (pnode p, int |level)
{

char one[4];

pnode pnew;

strcpy(one, "one");
pnew = mal | oc (sizeof (node));
pnew >val = one;
pnew >next = p;
if (level > 1)

pnew = insertl (pnew, |evel-1);
return pnew

}
voi d mai n()

pnode s, (;
char *zero = "zero";
i nt f oo;

s = mall oc (sizeof (node));
s->val = zero
s->next = NULL;
s =insertl (s, 1);
foo = getFoo(1);
q =s;
while (g !'= NULL)

{
printf ("%\n", (char *)qg->val);
g = g->next;

return;



6. Thefollowing programusesa binarytreeto storeintegervalues.It will compile,but coredumpwhen
executed.

(a) ldentify the problemandsuggest fix.
(b) Shav whatthe correctedorogramoutputs.

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

typedef struct tree

int val;

struct tree *left, *right;
} tree;

typedef tree * ptree

ptree insert (ptree p, int nval)

{
ptree pnew,
if (p == NULL)
{
pnew = mal |l oc (sizeof (ptree));
pnew >val = nval;
pnew >l eft = pnew >right = NULL;
return pnew
}
el se
if (nval < p->val)
p->left = insert (p->left, nval);
el se
p->right = insert (p->right, nval);
return p;
}

void traverse (ptree p)
if (p !'= NULL)
{
traverse (p->left);
printf ("%l\n", p->val);
traverse (p->right);

}
}

voi d mai n()

ptree p = NULL;

p = insert (p, 3);
p = insert (p, 4);
p = insert (p, 2);

traverse (p);



7. Supposseou aregiventhefollowing Makefile.

CFLAGS=- A
CC=l cc

main: nmain.o stat.o freq.o store.o list.o table.o
$(CC $(CFLAGS) -0 nain main.o stat.o freq.o store.o list.o table.o

main.o: nmain.c
$(CC) $(CFLAGS) -c mamin.c

stat.o: stat.c freqg.h
$(CC $(CFLAGS) -c stat.c

freq.o: freq.c list.h
$(CC) $(CFLAGS) -c freq.c

store.o0: store.c table.h list.h
$(CC) $(CFLAGS) -c store.c

list.o: list.c list.h
$(CC) $(CFLAGS) -c list.c

table.o: table.c table.h
$(CC) $(CFLAGS) -c table.c

(a) Draw adiagramshaving thedependenciesetweerthe modules.

(b) Whatis the outputof the following commandsawithin the Unix shell? Assumethe commands
areinvoked in the directorywhereall compiledmodulesand sourcefiles arelocated,and all
programscompilewithout erroror warningmessages.

touch main.c
make -n
make

touch freq.h
rm-f main.o
make -n
rm-f list.o
make -n
rm-f *.o0
make -n

(c) Whatimpactdoesaddinga new local functionto| i st . ¢ have on othermodules?



