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Section A

#i f ndef
#defi ne

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

struct Conpany_t
char *Nane;

char *Rol e;

char *City;

i nt StoreCode;

*Conpany;

typedef enum { COVPANY_OUT_OF_ MEMORY,
COMPANY_BAD_ARGUNMENT,
COVPANY_WORKER_ALREADY_EXI STS,
COMPANY_WORKER _NOT_FOUND,
COMPANY_NOT_FOUND,
COMPANY_NO_MANAGER,
COVWPANY_SUCCESS } CompanyResul t;
typedef enum { FALSE, TRUE } Bool ean;
Conpany
ConpanyResul t

ConmpanyCr eat e(voi d) ; or:
ConpanyCr eat e( Conpany*) ;

ConpanyAddWor ker ToSt or e

( Conpany, Nane, Rol e, St or eCode) ;
ConmpanyAddSt or eToConpany

( Conpany, St oreCode, City);
ConpanyMoveWor ker

( Conpany, Nane, St or eCode, St or eCode) ;
ConmpanyAnySt oresinCity

( Conpany, Ci ty, Bool ean*) ;
ConpanyCet St or eManager

( Conpany, St or eCode, Nanme*) ;
Conmpany Get NumAor ker sOf Rol e

( Conpany, St oreCode, i nt*);
Conpanyl sTheSaneRol e

( Conpany, Nane, Nane, Bool ean*) ;

ConpanyResul t
ConmpanyResul t
ConpanyResul t
ConmpanyResul t
ConpanyResul t
ConmpanyResul t

ConpanyResul t

voi d ConpanyDest r oy( Conpany) ; or:
ConpanyResul t ConpanyDest r oy( Conpany) ;

#endi f

Section B

1. #include * conpany. h”
#i ncl ude “set.h”

struct store {

St or eCode code;
Cty city_nane;
}s

typedef struct store *Store;

struct worker {
Name nane,
Rol e rol e;
Store user_store;
b

typedef struct worker *Worker;

struct Conpany_t {
Set workers;
Set stores;

}

char *str_dup(const char *src)

{
char *dst = malloc((strlen(src) + 1)*sizeof(char));
if(dst == NULL) return NULL;
return strcpy(dst, src);

}

char *store_l bl (El erent e)

{
return “";

}

El ement store_cpy(El ement e)

Store src = (Store)e;
Store dst = malloc(sizeof(struct store_rec));
if(dst == NULL) return NULL;

if(!(dst->city_nane=str_dup(src->city_nane))) {
free(dst);
return NULL;

dst->code =
return dst;

src->code;

void store_fre(El enent e)

Store s = (Store)e;
free(s->city_nane);
free(e);

}

Bool ean store_cnp(El ement el, Elenent e2)

Store s1 = (Store)el,;
Store s2 = (Store)e2;
return (sl->code s2->code);

}

char *worker _| bl (El enent e)

{
}

El ement wor ker _cpy(El ement e)

{

return “”:

Wor ker
Wor ker

src
dst

(Worker)e;
mal | oc(si zeof (struct worker_rec));

if(dst == NULL) return NULL;
if((dst->name = str_dup(src->nane))
free(dst);
return NULL;

NULL) {

if((dst->role = str_dup(src->role))
free(dst->nane);
free(dst);
return NULL;
}
dst->user_store = src->user_store;
return dst;

NULL) {

voi d worker_fre(El ement e)

Worker w = (Worker)e;
free(w >nane);
free(w>role);
free(e);

}

Bool ean wor ker _cnp( El erent el, El enment e2)
Wor ker wil (Worker)el;
Wor ker w2 (Wor ker) e2;

return strcnp(wl->nane, w2->nane)==0;

}

Conpany ConpanyCr eat e( voi d)
{

Conmpany ¢ = mall oc(sizeof (struct Conpany_t));

if(c NULL) return NULL;

c->stores = NULL;

Set Cr eat e(wor ker _cnp, wor ker _cpy,
wor ker _I bl , worker_fre);

Set Creat e(store_cnp, store_cpy,

store_l bl,store_fre);

c->workers =
c->workers =

c->stores

c->stores

if(c->workers == NULL || ==
ConpanyDestroy(c);
return NULL;

}

return c;

NULL) {
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3.

ConmpanyResul t ConmpanyAnyStoresinCity
(Conpany conp, City city,
{

Store store;

Bool ean *ans)

if(conp==NULL || city==NULL ||
return COVPANY_BAD_ ARGUMENT;

ans==NULL)

*ans = FALSE;
SET_FOREACH( st or e,
if(strcnp(city,
*ans = TRUE;
br eak;

conp- >stores) {
store->city)==0) {

}

}
return COMPANY_SUCCESS;

}

4. COWPANY WORKER ALREADY EXI STS
COMPANY_WORKER_NOT_FOUND
COVPANY_NO_MANAGER

(MTYPI 35) ADT :’2 4399 2002-2003 99N

Section A

#i fndef PAL_H_

#define PAL_H

typedef struct PAL_t *PAL;

typedef const char *Pid; /* IDfor points */
typedef const char *Lid; /* IDfor lines */

/* But it's OK to pass "char*" instead of Pid and Lid

*/
typedef doubl e Scal ar;
typedef enum { FALSE, TRUE } Bool ean;

typedef enum { SUCCESS,
FAI LURE,
| LLEGAL_PARAMETER, [/*
PO NT_ALREADY_EXI STS,
LI NE_ALREADY_EXI STS,
PO NT_DOESNT_EXI ST,
LI NE_DOESNT_EXI ST

} PALResult;

NULL sent etc. */

PAL
PALResul t

PAL _Create
PAL_Create

(void); or:
(PAL¥);

PALResul t
PALResul t
PALResul t
PALResul t

PAL_AddPoi nt ( PAL, Pi d, Scal ar, Scal ar) ;
PAL_AddLi ne (PAL, Lid, Scal ar, Scal ar, Scal ar) ;
PAL_AddLi neVi aPoi nt s( PAL, Lid, Pid, Pid);
PAL_DoesLi neCont ai nPoi nt

(PAL, Li d, Pi d, Bool ean*) ;
PAL_Al | Li nesCont ai ni ngPoi nt

(PAL, Scal ar, Scal ar, Li d**,int
PAL_Al | Li nesCont ai ni ngPal Poi nt

(PAL, Pid, Lid**, int
PAL_Get Li neCoef

(PAL, Li d, Scal ar*, Scal ar*, Scal ar*);
PAL_Ar eLi nesParal | el (PAL, Lid, Lid, Bool ean*);

PALResul t
*n);
PALResul t
*n);
PALResul t

PALResul t

PALResul t
voi d

PAL_Destroy (PAL); or:
PAL_Destroy (PAL);

#endi f

Section B
1. We use 2 Sets, one for points and one for lines. (A Graph is a gross error, since
the point-line relations are not as in a graph!)

2. #incl ude “math. h”

#i ncl ude “pal . h”
#i ncl ude “set.h”

struct PAL_t {
Set points;
Set |ines;

b

struct Line {
Scalar a, b, c;

i

struct Point {
Scal ar x, v;

1

PALResul t PAL_AddLi ne

(PAL pal, Lid lid, Scalar a, Scalar b, Scalar c)
Scal ar v;
Li ne line;
if(!pal || !'lid) return | LLEGAL_PARAMVETER;

if(Setlsln(pal->lines, lid))

return LI NE_ALREADY_EXI STS;

/* first nornalize...*/

v = sgrt (a*a + b*b + c*c);

if((a==0.0&% b ==0.0) || v ==0.0)
return NOT_A LI NE;

line.a = alv;

line.b = b/v;

line.c = clv;

if(SetAdd(pal->lines, lid, & ine) != SUCCESS)

return FAI LURE;
return SUCCESS;
PALResul t PAL_DoesLi neCont ai nPoi nt
(PAL pal, Lid lid, Pid pid, Boolean *ans)
{
Line *line;

Poi nt *poi nt;
Scal ar val ;

If(rpal || ! pi d)

line = SetGetData(pal->lines, lid);
if(!line) return LI NE_DOESNT_EXI ST;

= Set GetData (pal ->points, pid);
return PO NT_DOESNT_EXI ST,

id || return | LLEGAL_PARAMVETER;

poi nt
1 f(!point)

val = |ine->a*point->x+line->b*point->y+line->c;
*ans = (val == 0.0 ? TRUE : FALSE);
return SUCCESS;

3. PO NT_ALREADY_EXI STS
LI NE_ALREADY_EXI STS
PO NT_DOESNT_EXI ST
LI NE_DOESNT_EXI ST
NOT_A LINE (e.g., if all

its coefficients are 0)



