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#define MAX VALS =0 /* maximum number of elements in stack */

struct dbl_stack {
/* vals is a MAX VALS element array of double */
double vals [ MAX VALS]:
int top;
5
R—ZEWaE TREOFEIS: op BASRIH TERNEE B vals[ IRA)
A T — AT i A BT,
KUt oTAGER TERBIESHRRR - FRBM0K,
#define MAX VALS S0 /* maximum number of elements in stack */
#define SHORT STR 1§ /* maximum length for a stack entry */
struct stack {
/* vals is a MAX VALS element array of strings */
char vals [ MAX VALS] [ SHORT STR}];
int top; /* indicates the next stack cell to be filled */
i -
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/* Macros and functions for manipulating stacks.
File assumes defs.h has been read.

*/ .

/* For all three macros, A should be a pointer to stack */

#define STACK_EMPTY(A) (1((A)—*top)) J/* is stack empty? */
#define STACK FULL(A) ((A)—*top == MAX VALS) /* is stack full? */ |
#define STACK_SIZE(A) ((A)—top) /* nr elements in stack */

struct stack {
/* vals is a MAX VALS element array of strings */
char vals [ MAX _VALS] [ SHORT ' STR];
\ int top; /* indicates the mext stack cell to be filled "‘/
k'
J* ssrsnnnenves

- stack function DECLARATIONS
SEERERERERE t/

void disp_stack ( struct stack *);
void init_stack ( struct stack *);

void show_stack top ( struct stack *);
int stack_height ( struct stack *);
int stack_is_empty (struct stack *);
int stack is_full ( struct stack *);

/' SESRERERERERE

stack function DEFINITIONS
sessesnersnne x|

/*
void init_stack ( struct stack *stack ptr)
ERERERRERREREEEER SEeeRRSRR
Initialize each cell in the stack to NULL STR;
set top of stack (next element to add) to 0.
CALLS : strcpy O;
GLOBALS : MAX VALS
PARAMETERS :
struct stack *stack ptr : pointer to stack being initialized.
RETURN : <none>
USAGE : init_stack ( &st);
SREERERERTRBREREEERE SHELeES
*/
void init_stack ( struct stack *stack ptr)
{




int iadex; )

for ( index = 0; index < MAX VALS; index+ +)
strepy (stack ptr — vals [ index], null str);

stack ptr — top = (;

}
/*

int stack_is_empty ( struct stack *stack ptr)

Test whether stack ptr is empty.

If the stackt.p == 0. then stack is empty,

so negating value returns the correct answer.

CALLS :

GLOBALS :

PARAMETERS :

struct stack *stack ptr : pointer to stack being checked.

RETURN : TRUE if stack is empty; FALSE otherwise.

USAGE : result = stack is_empty ( &st);
*/
int stack_is_empty ( struct stack *stack ptr)
{

return ( !(stack_ptr — top)); /* if zero, return true */
} ° .
/*
int stack is_full ( struct stack *stack ptr)
P

Test whether stack ptr is full.
If stack ptr — top == MAX VALS, then stack is full.
CALLS :
GLOBALS : MAX VALS
PARAMETERS :
struct stack *stack ptr : pointer to stack being checked.
RETURN : TRUE if stack is full; FALSE otherwise.
USAGE : result = stack is full ( &st);

*/
int stack_is_full ( struct stack *stack ptr)
{
return ( stack_ptr — top == MAX VALS); /* if equal, return true */
}
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/*

void show_stack top ( struct stack *stack ptr)

*.

RN

ok R

L 4

Display the top stack clement, but DO NOT pop the element.

CALLS : printf (); STACK EMPTY ()
GLOBALS :
PARAMETERS :

struct stack *stack ptr : pointer to stack being checked.

RETURN : <none>
USAGE : show_stack top ( &st);

*/
void show_stack_top ( struct stack *stack_ptr)
{
if ( !STACK_EMPTY ( stack_ptr))
printf ( "Top stack element: %s\n",
stack_ptr — vals [ stack_ptr_top - 1]);

} \
/*

int stack_height ( struct stack *stack ptr)

Return the number of elements currently in the stack

CALLS :

. GLOBALS :

'PARAMETERS :

struct stack *stack ptr : pointer to stack being checked

RETURN : number of elements currently in stack.

USAGE : size = stack_height ( &st);
*/

int stack height ( struct stack *staék_ptr)
{
return ( stack ptr — top);
}
/*
void disp_stack ( struct stack *st)

Display the contents of the stack.
CALLS : printf ();
GLOBALS :



PARAMETERS :

struct stack *stack _ptr : pointer to stack being displayed.
RETURN : <none>
USAGE : disp_stack ( &st);

*/
void disp_stack ( struct stack *st)
{
int index;
for ( index = st — top - 1; index >= 0; index--)
printf ( "stackitop == : value == %s\n",
index, st —* vals [ index]);
}

Xfhdetsh P A T U LR LRBURKEREITARNBEE L. FEFETEX
- defs.h B E R¥TE A BIAERER A A

/* Contents of file defs.h, as required for stack and other functions. */

#define INVALID VAL -99999.999 '

#define MAX VALS S0 /* maximum stack size */

#define MAX STR 100

#define SHORT STR 15  /* length for a short string, used in stacks */

#define BLANK_CilAk’ !

#define NULL_CHAR *\¢

#define FALSE L
#define TRUE 1
char *null_str = "
char *blank str = " "

init_stack( )

i ¥init_stack( EMH B A KGN LTI AINULL_STR, FHIE (*stack_ptr)
topE AT, RApAMERET AR T M RTHRI. A, WRXAERo,
BRI T,

HEE—TF, SFWIEHERR (=) REMA I ERASHNERRTENNE, 3¢
EWFH—RANTRNEDTE, TEANHEZTTRENM, HERATHMNT
E: . ,

/* the following two assignment statements are equivalent */

stack ptr — vals [ 12] = val;

/* dereference the stack pointer, to get at the stack itself
-~ (*stack_ptr) --- »
then access the structure’s vals member --- (*stack_ptr).vals [ 12]
The parentheses are necessary because of the relative precedence of
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.and *
*/

(*stack_ptr).vals [ 12] = val;

stack is_empty( )55 STACK_EMPTY( )

Y stack is_empty( VKAEIRAY top HIAWME, IHHEXMERERN—DELTRFKMEER
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stack is_full 5§ STACK FULL
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show_stack top( ), disp_stack( ),
stack_height( ), #I STACK SIZE( )
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/* Functions for pushing and popping a stack.

Add to file stack.c.
*/
/* Add to function declaration section of stack.c */

char *pop_stack ( struct stack ¥);
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int push_stack ( char *, struct stack *);
/* function definitions */
/*
int push_stack ( char *val, struct stack *stack_ptr)

Add an element to a stack, first checking whether the stack is full.
If the stack is full, the function does mnothing.
CALLS : STACK FULL (); strcpy O
GLOBALS : TRUE, FALSE
PARAMETERS :
~ char ®val : string being added to stack;

struct stack *stack ptr : pointer to stack being augmented.
RETURN : int specifying whether something was added to stack
USAGE : did_add = push_stack ( str, &st);

*/
int push stack ( char *val, struct stack *stack_ptr)
{
/* if stack is not full, add the element,
AND increment the top of stack marker.
*/ :
if ( !STACK_FULL ( stack ptr))
{
strepy ( stack_ptr — vals [ (stack ptr — top)++], val);
return ( TRUE);
}
else  /* if stack is full, indicate that push was unsuccessful */
return ( FALSE);
}
/*

char *pop_stack ( struct stack *stack_ptr)
SteetsEsess

Remove an element from a stack, if possible;
return the element to the calling function;
adjust the top of the stack to reflect the pop.
CALLS : STACK EMPTY ()
GLOBALS :
PARAMETERS :
struct stack *stack_ptr : pointer to stack being popped.
RETURN : string popped from stack.

._8_



USAGE : strcpy ( str, pop stack ( &st));

&« kNN

*/
char *pop_stack ( struct stack *stack ptr)
{
if ( !STACK EMPTY ( stack_ptr))
return ( stack_ptr — vals [ --stach ptr — topD);
else

return ( null_str);

}

push_stack( )

¥ push_stack( VAR BAR: FRABOESERI . S0 SBRUFIRH
{E137E push_stack( )EZR T EMILIEZ G, FNTETRERERS,

HEL—TF, T CEFTHEHRMEEN: LRER, RERFE—NATRFHEN
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Wik,

B push_stack( Y ESERMRETEWN: WRIREH, MZRBEFRBERYME, T
i& [5]{H FALSE(0) AR X WIER B H B,

TERHY push_stack( ), BHREHZEFO _REREBPOHIENENEE, X
AFARIBPBAN TR, EEBTHRBET “Bstack_prt FrigtFMMRE) op R A,
top FY Y BIMEE TEBUX AL, /5 AR top RA” . 7 stack_ptr—top PR EHES
AT B WM ETTMAR, ENARLTN, EASHKEEFNRcTEERER
HORARE. HEXFEEEN A BEROTETH—FEE) B “Bval iy
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pop_stack( )

FERR pop_stack( ) B FIARIMIEEREEHRETAATRTERE. AR, &
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§1.15 RS
PRETFI A T EAEFRMERER. HF main( )RIREFFE—LE B RINE
B HHMRACERS CBRYTHERK, WKRRBHA main( ), TE3XH defs.h 13X
4 stack.c FEIETHARGH, TAIRAR ML K BIaH R A EME X,
/* Program to exercise stack functions.
Program reads stack routines and definitions from file stack.c
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*/

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

/* read files containing preprocessor directives and function definitions */
#include "defs.h"

#include "stack.c"

main ()
{
struct stack st;
int index;
char *outcome, message [ SHORT STR];

/® show how much storage the stack requires. */
printf ( "%d\n", sizeof (st));
init_stack ( &st); /* initialize the stack */
/* get values for the stack */
do
{
printf ( "? ");
gets ( message);
push_stack ( message, &st);
}
while ( strcmp( message, null_str));
/* display the values by looping through the stack */
for ( index = st.top; index >= 0; index--)

{
outcome = pop stack ( &st);
if ( outcome != null_str)
printf ( "%d: %s\n", st.top, outcome);
else
printf ( "nothing left in stack\n");
}
/* get more values for the stack */
do .
{
printf ( "? ");
gets ( message);
push_stack ( message, &st);
}

while ( stremp ( message, null;_str));



/* display the values by calling disp_stack () */
disp _stack ( &st);
}
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