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CS 1723, Data Structures
Fall Semester, 1998
First Examination

1. (a) Give C declarationsthat will declarean array of 26 structs, whereeach
struct hasachar field andanint field.

(b) Usingthedeclarationsfrom part (a), write a loop thatwill storethecharacters
’a’ through’z’ in successive char fields of the array of structs, and
will storethe integers1 through26 in successive int fields of the arrayof
structs. (Youmust usea loop to do thisproblem.)

2. Thisproblemis concernedwith RPN.(RPNstandsfor “ReversePolishNotation.”)

(a) GivetheRPNthatcorrespondsto thefollowing ordinaryarithmeticexpression:

a + b * c - d #

(b) Considerthe following input to a program(like the one written for Assign-
ment2) thatprocessesitemsof anRPNsequence,from left to right.

3 6 4 + 2 * + #

Assumethatindividualdigitsaretreatedasseparateoperandsandthattheother
characters(exceptfor thefinal #) areoperatorswith two operands.Show step-
by-stephow a stackis usedto evaluatethis RPNsequence,andgive the final
value.(Youshouldnotwrite any C codefor thisproblem.)

3. Supposeweuseanarrayto implementacircularqueueof charactersasfollows:

#define Q_SIZE 4 /* maximum queue size */
char delete(void); /* delete (remove) from front */
void insert(char); /* insert at read */
int empty(void); /* check if empty */
int full(void); /* check if full */

char q[Q_SIZE]; /* actual queue */
int fp = 0; /* front pointer */
int rp = 0; /* rear pointer */
int qs = 0; /* size of queue */

(a) Give C codefor the functioninsert that insertsa char (the parameterof
insert) at therearof thequeue.Youmayassumeafull() functionexists.
Don’t forgetto make thisa circular queue.

(b) GiveC codefor thefunctionempty().



CS1723,Exam1, April 7, 2001 Page2 of 2

4. Considerthecode

#include <stdio.h>
#include <stdlib.h>
void strcpy1(char *, char *);
void main(void)
{

char s[] = "UTSA";
char *t;
t = ???;
strcpy1(t, s);
...

}

Thefunctionstrcpy1 is supposedto behave like therealstrcpy exceptthatthe
latterreturnsastring(theresultof thecopy operation).

(a) Draw a diagramof s showing exactly what charactersarestoredin s andat
which locationsof s.

(b) Fill in the??? abovesoasto allocateexactlyenoughstorageto holdthestring.

(c) Write codefor thestrcpy1 functionsothatyoudonotuseany squarebrack-
ets([ or]), anddonotuseany C stringfunctions(suchasstrcpy itself). You
mayusestrlen if youwish.

(d) For eachof thefollowing expressions,saywhetherthey representa stringor a
character, andwhatstringor characteris represented(assumingthats is copied
to t):

i. t[1]
ii. *t

iii. &t[0]
iv. t+2
v. *(t+2)


