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CS 1723, Data Structures

Fall Semester, 1998
Programming Assignment 2, Due September 18, 1998
Palindrome Primes

The assignment: For this assignmentyou areto write a programwhichfindsall inte-
gerslessthan20000which are prime numbersandwhich arebasel0 palindromesat the
sametime. An integeris prime if no otherintegersdivide evenly into it. (29 and47 are
primes,while 51is not, since3 dividesevenlyinto 51.) An integeris a palindrome (to base
10)if its digits arethe samewritten forwardsor backwards.(13231is a palindromewhile
13321is not. 13331is botha primeanda palindrome.)

Checkingthat an integer isprime: Thisis fairly easy Write afunctionwith prototype
int isprinme(int n);

i spri me shouldcheckeachintegeri lessthanor equaltosqrt (n) to seeif i divides
evenly into n. This canbe doneby checkingif (n% ) == 0. Don't forgetto include
<mat h. h> andto use- | mattheendof thel i nt andcc commandsOf coursereturnO
or falseif n is notaprimeandreturnlif n isaprime.

Checking that an integer is a palindrome: For this partyou are requiredto usea
stackanda queueandto usethefollowing function. (Thereareeasiemwaysto checkif an
integeris a palindrome but for this assignmentve areinterestedn implementinga stack
andaqueue.)

/* ispalin: checks base 10 digits of n, to see if
* they are the sanme forwards and backwar ds.

* Uses both a stack and a queue.

*/

int ispalin(int n)

int digit, digs, digq;
int returnval = 1;
while (n !'=0) {
digit = n%0;
push(digit);
insert(digit);
n = n/10;
}
while (lemptys()) {
d!QS = pop();
digg = delete();
if (digs !'=digq) returnval = 0;

}

return returnval;
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i spal i n generateshe decimaldigits of n oneat a time, pusheseachdigit on a stack
andalsoinsertseachdigit into a queue. Later wheneachdigit is poppedand removed,
respectrely, the queues digits will comeoutin the orderthey wentin, while the stacks
digits will comeout in the oppositeorder Thuswhenpoppingandremoving, if all the
digits arethe samethenthenumbermustbe a baselO palindrome.

The stack: For your stack,you mustusetwo separatdiles, st ack. h andst ack. c,
and thesecan be almost the sameas what was handedout in class, except that the
St ackType shouldbei nt, andthe enpty andf ul | functionsshouldbe renamed
enpt ys andf ul | s (sothatthey won’t bethe sameasthosefor thequeue.).

Thequeue: Thequeueshouldbeanarray-basedircularqueuemodeledafterthestack.
You cancopy andmodify the stackfiles to gettwo new filesqueue. h andqueue. c for
thequeue.Thequeueheadeffile queue. h shouldlook like:

/*

* queue. h -- queue header file
*/

typedef int Queuetype;

Queuet ype del ete(void);

voi d insert(Queuetype);

int enptyqg(void);

int fullg(void);

The size of the array usedfor this queuemustbe no morethan 10, so that you will be
demonstratinghatthe wrap-aroundaspecof your queueworks.

Thewhole program: Namethefile with themainfunctionpal i n. c. It alsoincludes
thefunctionsi spri nme andi spal i n. Yourwhole programshouldconsistof 5 separate
files. Hereis a simplemakefile thatyou coulduse.(Don't forgetto uesa“TAB” character
beforethecc andthel i nt below.)

palin: palin.c stack.c stack.h queue.c queue.h

cc -g -0 palin palin.c stack.c queue.c -Im
l'int:

lint -m-u palin.c stack.c queue.c -Im

In themainfunctionyou shouldcheckintegersfrom 2 to 20000to seewhich onesareboth
primesandpalindromes(Hint: therearenonebetweerL000and10000,but, for example,
17471is bothaprimeandapalindrome.)

What to turn in: Justturn in a listing with the five files pal i n. ¢, st ack. c,
stack_i nt. h, queue. h, andqueue. ¢ alongwith the integer answergl got 46 of
them)concatenatetbgether



