Software Engineering
Programming in C
Class Syllabus #10
Linked Lists, Using Recursion, Lists of Lists, NULL termination of  * arrays
/*question.h*/

#include <stdio.h>

#define BUFFER_SIZE 400
//maximum length question and options my take

struct QUESTION{


unsigned int ordinalNum;
//the number of question



char * pquestion;
//the string holding the question


char ** poptions;
//NULL terminated arrray of strings holding options


struct DATA * pfirstData;//points to first element in result answers linked list


struct QUESTION * pnext;
//points to next question in linked list

};

typedef struct QUESTION Question;

struct DATA{


int choice;

//is a number specifing the option the person choce


struct DATA * pnext;

};

typedef struct DATA Data;

/*******************FUNCTIONS TO BE USED BY CLIENT OF THIS MODULE****/

Question * scanQuestion();


//gets question from stdin, and allocates a new Question instance

void printAll(Question * pstart);


//runs on list and prints all questions and data

void runStats(FILE * outputFilePointer);


//displays statistics into output file, may be stdout

void runQuestionare(Question * pfirst);


//runs on list, asking questions from stdin and adding data

void freeAll(Question * pfirstQuestion);


//frees the whole questionare

/*************FUNCTIONS WHICH ARE PRIVATE TO THIS MODULE AND AREN'T REALLY MENT 




  TO BE USED BY THE CLIENT.

********/

int numOptions(Question * pquestion);


//returns number of options question has to offer

void addQuestion(Question ** ppfirst, Question * newQuestion);


//adds newQuestion to list (sorted downward by importance)

void printQuestion(Question * pquestionToPrint);


//prints the question to stdout

void addData(int choice, Data ** pstart);


//adds another item (unsorted to data list)

void freeQuestion(Question * pquestionToFree);


//frees all fields in question, including data linked list


//does not free the next question

void freeData(Data * pfirst);


//recursivly frees all data from pfirst down linked list

/*question.c*/

#include "question.h"

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

Question * scanQuestion()

{


Question * pnew;


char buffer[BUFFER_SIZE];


int numOpt;


int i;


pnew=(Question *) malloc(sizeof(Question));
//allocate the question instance


printf("Enter Question: "); gets(buffer);
//get the "question"


pnew->pquestion=(char *) malloc(sizeof(char) * (strlen(buffer) + 1));


strcpy(pnew->pquestion,buffer);


//allocate the question


while(1)


{



numOpt=-1;



printf("Enter Number of options: "); scanf("%d",&numOpt);



fflush(stdin);



if(numOpt >= 2)




break;



printf("Must have atleast two options\n");


}


pnew->poptions=(char **) malloc(sizeof(char**) * (numOpt+1));



//allocate array for options strings (+1 for NULL which caps it off)


(pnew->poptions)[numOpt]=NULL;//cap of list of strings (numOpt is last element)


for(i=0;i<numOpt;i++) //loop and get options


{



fflush(stdin);



printf("Enter option number %d: ",i+1); gets(buffer);



(pnew->poptions)[i]=(char *) malloc(sizeof(char) * (strlen(buffer) +1 ));



strcpy((pnew->poptions)[i],buffer);


}


printf("Enter ordinal number: ");



scanf("%u",&(pnew->ordinalNum) );


pnew->pnext=NULL;

//initilize to NULL, just in case


pnew->pfirstData=NULL;


return pnew;

}

int numOptions(Question * pq)

{


int numOpt=0;


while((pq->poptions)[numOpt] != NULL) numOpt++;


return numOpt;

}

void freeAll(Question * pfirst)

{


Question * ptemp;


while(pfirst)



{



ptemp=pfirst->pnext;



freeQuestion(pfirst); //this function call does a lot of freeing



pfirst=ptemp;


}

}

void freeQuestion(Question * pq)

{


char ** ppc=pq->poptions;


free(pq->pquestion); pq->pquestion=NULL;


while(*ppc)



free(*(ppc++));


free(pq->poptions);


pq->poptions=NULL;


freeData(pq->pfirstData);


pq->pfirstData=NULL;

}

void freeData(Data * pd)

{


if(pd == NULL) //if reached last node



return;


else


{



freeData(pd->pnext);

//how does this recursion work??



free(pd->pnext);


}

}

void addQuestion(Question ** pcurr, Question * newQ)

{


if(*pcurr==NULL)
//if last node (or list is empty)


{



*pcurr=newQ;



newQ->pnext=NULL;


}


else if((*pcurr)->ordinalNum < newQ->ordinalNum)

              //if current is less important than newQ


{             //then put newQ before current



newQ->pnext=*pcurr;



*pcurr=newQ;


}


else





//else insert newQ to next one



addQuestion( & ((*pcurr)->pnext), newQ);

}

void printAll(Question * pq)

{


if(!pq)



return;


printQuestion(pq);


printAll(pq->pnext);
//make recursive call

}

void runQuestionare(Question * pq)

{


int newChoice;


if(pq == NULL)
//if no more questions stop recursion



return;


printf("HERE IS THE QUESTION:\n");


printQuestion(pq);


while(1)


{



newChoice=-1;



printf("Where is your choice (1 - %d)? ",numOptions(pq) );




scanf("%d",&newChoice);



if(newChoice >= 1 && newChoice <= numOptions(pq) )




break;



fflush(stdin);



printf("Invalid input\n");


}


addData(newChoice,&(pq->pfirstData) );


runQuestionare(pq->pnext);

//make recursive call

}

void addData(int newChoice, Data ** ppd)

{


if(*ppd == NULL)
//stop condition for recursion


{



*ppd=(Data *) malloc(sizeof(Data));



(*ppd)->choice=newChoice;



(*ppd)->pnext=NULL;


}


else



addData(newChoice, &((*ppd)->pnext)); //recursive call

}

void printQuestion(Question * pq)

{


char ** ppc=pq->poptions;
//points to first option


Data * pd;


int optNum=1;


printf("Question: %s\n",pq->pquestion);


while(*ppc)



printf("Option %d: %s\n",optNum++,*(ppc++));


printf("Ordinal Number: %u\n",pq->ordinalNum);


printf("Here is the data: ");


for(pd=pq->pfirstData; pd; pd=pd->pnext) //loop on linked list of data



printf("%d\t ",pd->choice);


printf("\n");

}

void runStats(FILE * outputFilePointer)

{



//fill in the blank...

}

/*main.c*/

#include "question.h"

#include <stdio.h>

#define PROMPT ">> "

void printMenu()

{


printf("These are the commands:\n");


printf("a\t\tAdd question\n"



   "q\t\tRun questionare\n"



   "p\t\tPrint all data and questions\n"



   "s\t\tRun statistics\n"



   "x\t\tExit\n");

}

void main()

{


Question * psurvey=NULL;


Question * pq;


char command;


while(1)


{



printMenu();



printf(PROMPT);



scanf("%1s",&command);



fflush(stdin);



switch(command | 32)



{



case 'a':




pq=scanQuestion();




addQuestion(&psurvey,pq);




break;



case 'q':




runQuestionare(psurvey);




break;



case 'p':




printAll(psurvey);




break;



case 's':




runStats(stdout);




break;



case 'x':




freeAll(psurvey);




return;



default:




printf("Unknown command\n");



}


}//end of while(1)

}//end of main
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:These are the commands

a               Add question

q               Run questionare

p               Print all data and questions

s               Run statistics

x               Exit

p >>

Question: Would you vote for peace?

Option 1: Yes

Option 2: No

Ordinal Number: 70

Here is the data: 1      2       2       1

?Question: Do you think we should continue with the process

Option 1: Yes

Option 2: No

Option 3: Not sure

Ordinal Number: 43

Here is the data: 3      3       1       2
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