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What is a stack?
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Example Calculations

INFIX RPN
2+4 2 input 4 +
3+6-2 Two methods:
3input6 + 2 —

3 input 6 input 2 - +



Example Calculations cont.

Infix: 3+2%4-8
RPN: 3 input 2 input4 *8 - +



#define MAX_POS 11
#define BASE 10

void displayInt(int number)
{

int positionLimit = MAX_POS;

if(number < 0)

{
// leave space for '-'
positionLimit——;
// get absolute value
number *= -1;

}
int position = 0;

// continues while digits and spaces are left (or number is initially 0)
while((number != 0 && position <= positionLimit) || position == 0)

{
// get least sig digit

int digit = number % BASE;
// print character form of digit
lcd_put_char7('@" + digit, MAX_POS - position);

// cut least sig digit
number /= BASE;
position++;

}

// positionLimit is MAX_POS if positive, MAX_POS - 1 if negative
if(positionLimit == MAX_POS - 1)
lcd_put_char7('=", MAX_POS - position);




int keyboard_key_read(int row, int column)
{

// reset columns except for target column

int i;

for(i = 0; i < MAX_COL; i++)
keyboard_column_high(i);

keyboard_column_low(column);

// return if the row is low
return !keyboard_row_read(row);

}

int keyboard_key()

{
// initialize to no key
int coordinate = NO_KEY;

// check each key in keyboard matrix
int column, row;
for(row = 0; row < MAX_ROW; row++)
for(column = 9; column < MAX_COL; column++)
if(keyboard_key_read(row, column))
// return a code containing pressed row and column
coordinate = 10 x row + column;

return coordinate;




void keyboard_get_entry(struct entry *result)

{

// initialize to defaults

int key = NO_KEY;

int last_key = NO_KEY;
int sign = 1;

int num_buffer = 0;
int count = 0;

// run while there is no operation

while(key == NO_KEY)
{

// get a key
key = keyboard_key();

// ensure a gap between presses
while(last_key != NO_KEY)

{

last_key = key;
key = keyboard_key();

// handle sign change and continue
if(key == '~')
{

// flip sign
sign = -1 % sign;

// handle LCD changes
if(count == 0)
{
if(sign == -1)
lcd_put_char7('-="', LCD_LAST_COLUMN);
else
lcd_put_char7(* *, LCD_LAST_COLUMN);
}

else
lcd_print_int_neg(sign == -1, num_buffer);

// continue
last_key = key;
key = NO_KEY;
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// handle backspaces if there are digits // handle digits

if(key == '\b' & count > 0) %f(key >= '0' & key <= '9°)
{
L . // ensure no overflow
;6mcg:f#:$s;_sig?1f1cant digit %f(count < MAX_COUNT)
— - ’
count——; // append digit |
num_buffer = (num_buffer x 10) + (int)(key - '0");
// handle LCD changes count++;
if(count == 0) }
{

// handle LCD changes

if(sign == -1) lcd_print_int_neg(sign == -1, num_buffer);

{
lcd_put_char7(* ', LCD_LAST_COLUMN - 1); // continue

lcd_put_char7('-", LCD_LAST_COLUMN); last_key = key;

} key = NO_KEY;

else }
} Led_put_char7( » LCD_LAST_COLUMN) ; // if none of the above were processed, exit
else }

lcd_print_int_neg(sign == -1, num_buffer); ,/ marker for no number is INT_MAX

if(count == 0)

// continue num_buffer = INT_MAX;
last_key = key; . D
key = NO_KEY; // loop exits when operation is pressed

// key contains the operation
result—->operation = key;
result->number = sign % num_buffer;

}



void calculator_rpn(void)

{

// initialize stack
int stack[STACK_SIZE];
int head = 0;

int last_key = NO_KEY;
struct entry entry;
while(1)

{
keyboard_get_entry(&entry);

// handle valid input (non-empty num, op pair)
if(entry.operation != NO_OP)
{

if(entry.number != INT_MAX)
{m=

}

// perform non-input operation with check for underflow
if(entry.operation != INPUT && head != 1)
{m

}

// clear
if(entry.operation == CLEAR)
{m=

}

// continue
} entry.operation = NO_OP;

// ensure a gap
while(last_key != NO_KEY)
last_key = keyboard_key();
}

}




if(entry.number != INT_MAX)

{

}

// handle LCD output
lcd_print_int(entry.number);
if(entry.operation == INPUT)
lcd_put_char7('i', 0);
else
lcd_put_char7(entry.operation, 0);

// handle overflow
if(head == STACK_SIZE)
{

//clear stack
head = 0;
clear_lcd();

// print error
lcd_put_char7('0', 90);
}

// push number onto stack
stack[head++] = entry.number;




// perform non-input operation with check for underflow
if(entry.operation != INPUT && head != 1)
{

// pop two entries from stack
int vall = stack[--head];
int val2 = stack[--head];

int result = 0;

// perform operation
switch(entry.operation)

case '+':
if (val2/2 + vall/2 <= INT_MAX/2 || -1 % (val2/2 + vall/2) <= INT_MAX/2)
result = val2 + vall;
else
{m
}
break;
case '-':
if (val2/2 - vall/2 <= INT_MAX/2 || -1 % (val2/2 - vall/2) <= INT_MAX/2)
result = val2 - vall;

case 'x':
result = val2 % vall;
break;

case '/':
result = val2 / vall;
break;

default:
break;

}

// push result onto stack and print
stack[head++] = result;
lcd_print_int(result);

last_key = entry.operation;




QUESTIONS?
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