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CS 1723, Data Structures
Fall Semester, 1998
First Examination

1. (a) Give C declarationghat will declarean array of 26 st r uct s, whereeach
struct hasachar fieldandani nt field.

(b) Usingthedeclarationgrom part(a), write aloop thatwill storethe characters
"a’ through’ z’ in successie char fields of the arrayof st ruct s, and
will storethe integers1 through26 in successie i nt fields of the array of

st ruct s. (Youmust usealoopto dothis problem.)
2. Thisproblemis concernedvith RPN.(RPNstanddor “ReversePolishNotation?)
(a) GivetheRPNthatcorrespondso thefollowing ordinaryarithmeticexpression:

a+b*c-d#

(b) Considerthe following input to a program(like the one written for Assign-
ment2) thatprocessegemsof anRPNsequenceyfom left to right.

364+ 2* +#

Assumethatindividual digits aretreatedasseparat®perandsindthattheother
charactergexceptfor thefinal #) areoperatorswith two operandsShaow step-
by-stephow a stackis usedto evaluatethis RPN sequenceandgive the final
value.(Youshouldnotwrite any C codefor this problem.)

3. Supposeave useanarrayto implementacircularqueueof characterasfollows:

#define QSIZE 4 /* maxi mum queue size */

char delete(void); /* delete (renove) fromfront */
void insert(char); /* insert at read */

i nt enpty(void); /* check if enpty */

int full (void); /* check if full */

char q[Q SI ZE]; [/* actual queue */

int fp = 0; /* front pointer */
int rp = 0; /* rear pointer */
int gs = O; /* size of queue */

(a) Give C codefor the functioni nsert thatinsertsachar (the parameteof
i nsert) attherearof thequeue.Youmayassumef ul | () functionexists.
Don't forgetto make thisacircular queue.

(b) Give C codefor thefunctionenpt y() .
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4. Considerthecode

#i ncl ude <stdi o. h>

#i ncl ude <stdlib. h>

voi d strcpyl(char *, char *);
voi d mai n(voi d)

{
char s[] = "UTSA";
char *t;
t = 2?2?72,
strcpyl(t, s);

}

Thefunctionst r cpyl is supposedo behae like therealst r cpy exceptthatthe
latterreturnsa string (theresultof the copy operation).

(a) Draw a diagramof s shaving exactly what charactersare storedin s andat
which locationsof s.

(b) Fill inthe??? above soasto allocateexactly enoughstoragedo holdthestring.

(c) Write codefor thest r cpy1 functionsothatyoudo notuseary squaredrack-
ets([ or] ), anddonotuseary C stringfunctions(suchasst r cpy itself). You
mayusest r | en if youwish.

(d) For eachof thefollowing expressionssaywhetherthey represena stringor a
characterandwhatstringor characters represente(assuminghats is copied

tot):
i t[1]
i *t
iii. &t[0]
iv. t+2

V. *(t+2)



