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• M MInterface.h
MImplementation.c 

• Minterface.h

/*------<the text for the file MInterface.h starts here>---------- */

     (declarations of entities visible to external users of the module)

/*--------------<end of file MInterface.h>-------------------------*/



• MImplementation.c

/*-------<the text for the file Mimplementation.c starts here>------*/

#include <stdio.h>
#include “MInterface.h”

     (declarations of entities private to the module plus the)
     (complete declarations of functions exposed by the module)

/*---------------<end of file MImplementation.c>--------------------*/
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• MImplementation.c
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#include <stdio.h>
#include “ModuleAInterface.h”
#include “ModuleBInterface.h”

(declarations of entities used by the main program)

int main(void)
{
   (statements to execute in the main program)
}
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gcc -c MImplementation.c -o M.o
gcc -c ClientProgram.c -o ClientProgram.o
gcc M.o ClientProgram.o –o ClientProgram.exe
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/* this is the file PQInterface.h      */

#include “PQTypes.h”     
/* defines types PQItem and PriorityQueue */

void Initialize (PriorityQueue *);
int Empty (PriorityQueue *);
int Full (PriorityQueue *);
void Insert (PQItem, PriorityQueue *);
PQItem Remove (PriorityQueue *);



• A
PQItem PQItem

typedef int PQItem;
typedef PQItem SortingArray[10];
SortingArray A;

• A
•



/* this is the main program */

#include <stdio.h>
#include “PQInterface.h”

typedef PQItem SortingArray[MAXCOUNT];
/* Note: MAXCOUNT is 10 */

void PriorityQueueSort(SortingArray A)
{
   int i;
   PriorityQueue PQ;

   Initialize(&PQ);
   for (i=0; i<MAXCOUNT; ++i) Insert(A[i], &PQ);
   for (i=MAXCOUNT-1; i>=0; --i) A[i]=Remove(&PQ);
}



int SquareOf(int x)
{
   return x*x;
}

int main(void)
{
   int i; SortingArray A;

   for (i=0; i<10; ++i){
      A[i]=SquareOf(3*i-13);
      printf(“%d ”,A[i]);
    }
    printf(“\n”);
    
    PriorityQueueSort(A);
    
    for (i=0; i<10; ++i) {
      printf(“%d ”,A[i]);
    }
    printf(“\n”);

    return 0;
}
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PQTypes.h 

#define MAXCOUNT 10

typedef int PQItem;

typedef struct PQNodeTag {
           PQItem   NodeItem;
           struct PQNodeTag *Link;
        } PQListNode;

typedef struct {
           int Count;
           PQListNode *ItemList;
        } PriorityQueue;
           



/* This is the file PQImplementation.c */

#include <stdio.h>
#include <stdlib.h>
#include “PQInterface.h”

/* Now we give all the details of the functions */
/* declared in the interface file together with */
/* local private functions.                     */

void Initialize(PriorityQueue *PQ)
{
   PQ->Count=0;
   PQ->ItemList=NULL;
}



int Empty(PriorityQueue *PQ)
{ 
   return(PQ->Count==0);
}

int Full(PriorityQueue *PQ)
{
   return(PQ->Count==MAXCOUNT);
}



PQListNode *SortedInsert(PQItem Item, PQListNode *P)
{ 
   PQListNode *N;
   
   if ((P==NULL)||(Item >=P->NodeItem)){
      N=(PQListNode *)malloc(sizeof(PQListNode));
      N->NodeItem=Item;
      N->Link=P;
      return(N);
   } else {
      P->Link=SortedInsert(Item, P->Link);
      return(P);
   }
}



void Insert(PQItem Item, PriorityQueue *PQ)
{
   if (!Full(PQ)){
     PQ->Count++;
     PQ->ItemList=SortedInsert(Item, PQ->ItemList);
   }
}
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PQItem Remove(PriorityQueue *PQ)
{
   PQItem temp;
   if (!Empty(PQ)){
     temp=PQ->ItemList->NodeItem;
     PQ->ItemList=PQ->ItemList->Link;
     PQ->Count--;
     return(temp);
   }
}
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PQTypes.h 

#define MAXCOUNT 10

typedef int PQItem;

typedef PQItem PQArray[MAXCOUNT];

typedef struct {
           int Count;
           PQArray ItemArray;
        } PriorityQueue;
           



/* This is the file PQImplementation.c */

#include <stdio.h>
#include “PQInterface.h”

/* Now we give all the details of the functions */
/* declared in the interface file together with */
/* local private functions.                     */

void Initialize(PriorityQueue *PQ)
{
   PQ->Count=0;
}



int Empty(PriorityQueue *PQ)
{ 
   return(PQ->Count==0);
}

int Full(PriorityQueue *PQ)
{
   return(PQ->Count==MAXCOUNT);
}



void Insert(PQItem Item, PriorityQueue *PQ)
{ 
   if (!Full(PQ)) {
      PQ->ItemArray[PQ->Count]=Item;
      PQ->Count++;
   }
}
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PQItem Remove(PriorityQueue *PQ)
{ 
   int i;
   int MaxIndex;
   PQItem MaxItem;

   if (!Empty(PQ)){
      MaxItem=PQ->ItemArray[0];
      MaxIndex=0;
      for (i=1; i<PQ->Count; ++i){
         if (PQ->ItemArray[i] > MaxItem){
            MaxItem=PQ->ItemArray[i];
            MaxIndex=i;
         }
      }
      PQ->Count--;
      PQ->ItemArray[MaxIndex]=PQ->ItemArray[PQ->Count];
      return(MaxItem);
   }
}
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gcc -c PQImplementation.c -o PQ.o
gcc -c sorting.c -o sorting.o
gcc PQ.o sorting.o –o program.exe
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printf

#include <stdio.h>
#include “PQInterface.h”

typedef PQItem SortingArray[MAXCOUNT];
/* Note: MAXCOUNT is 10 */

void PriorityQueueSort(SortingArray A)
{
   int i;
   PriorityQueue PQ;

   Initialize(&PQ);
   for (i=0; i<MAXCOUNT; ++i) Insert(A[i], &PQ);
   printf(“The queue contains %d elements\n”,PQ.Count);
   for (i=MAXCOUNT-1; i>=0; --i) A[i]=Remove(&PQ);
}
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/* This is the file COMPLEX.h */

typedef struct complex *Complex;
Complex COMPLEXinit(float, float);  
float Re(Complex);  
float Im(Complex);
Complex COMPLEXmult(Complex, Complex);
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/* This is the file CImplementation.c */

#include <stdlib.h>
#include "COMPLEX.h"

struct complex { float Re; float Im; };

Complex COMPLEXinit(float Re, float Im)  
{ Complex t = malloc(sizeof *t);    
  t->Re = Re; t->Im = Im;    
  return t;  
}

float Re(Complex z)  
{ return z->Re; }

float Im(Complex z)  
{ return z->Im; }

Complex COMPLEXmult(Complex a, Complex b)  
{    return COMPLEXinit(Re(a)*Re(b) - Im(a)*Im(b), Re(a)*Im(b) + Im(a)*Re(b));  
}
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/* Computes the N complex roots of unity for given N */
/* This is file roots-of-unity.c */

#include <stdio.h>
#include <math.h>
#include "COMPLEX.h"
#define PI 3.141592625

main(int argc, char *argv[])  
{ 
  int i, j, N = atoi(argv[1]);
  Complex t, x;    
  printf("%dth complex roots of unity\n", N);    
  for (i = 0; i < N; i++)      
    { 
      float r = 2.0*PI*i/N;
      t = COMPLEXinit(cos(r), sin(r));           
      printf("%2d %6.3f %6.3f ", i, Re(t), Im(t));        
      for (x = t, j = 0; j < N-1; j++)          
        x = COMPLEXmult(t, x);
      printf("%6.3f %6.3f\n", Re(x), Im(x));
    } 
}
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gcc -c CImplementation.c -o CI.o
gcc -c roots-of-unity.c -o roots-of-unity.o
gcc CI.o roots-of-unity.o –o program.exe -lm

–lm 
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