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= Develop a program for the
system to accept expressions
based on the Reverse Polish
Notation (RPN) and calculate
their values.
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= Stack has to be used to store operands.
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Scientific Calculator

free online calculator

http://www.math.com/students/calculator

s/source/scientific.htm

Reverse Polish notation (RPN), also known as (...,) Polish postfix notation or
simply postfix notation, is a mathematical notation in

which operators follow their operands, in contrast to Polish notation (PN), in which
operators precede their operands. It does not need any parentheses as long as each
operator has a fixed number of operands.

In reverse Polish notation, the operators follow their operands; for instance, to add 3 and
4 together, one would write 3 4 + rather than 3 + 4. If there are multiple operations,
operators are given immediately after their final operands (often an operator takes two
operands, in which case the operator is written after the second operand); so the
expression written 3 — 4 + 5 in conventional notation would be written 34 - 5 +in
reverse Polish notation: 4 is first subtracted from 3, then 5 is added to it.

The concept of a stack, a last-in/first-out construct, is integral to these actions.

Source: Wikipedia

(10+6) * (18 - 16) == 106 + 18 16 - *
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34 +

Postfix notation
{("Reverse Polish™)
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T — Stack of dishes

o — adding or removing
= is only possible at

&; the top.

Stack (abstract data type)

In computer science, a stack is an abstract data type that serves as a collection of elements, with two main
operations:

« Push, which adds an element to the collection, and

* Pop, which removes the most recently added element that was not yet removed.

Source: Wikipedia
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Calculate

Develop a program for the system ssion
- P a prog y RPN EXP'€ RPN Expression’s

to accept expressions based on
the Reverse Polish Notation (RPN)
and calculate their values.

Procedural Abstraction

Data Abstraction

Aaddveia b
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1. Ms nowa oslpa
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Calculate

Expregs;
SSion«
RPN Expression’s SIon’s

- value
86 »
36% HETAEY TOUG;
Baolkeg Siepyaoieg Functions main()
* [ape eMOUEVN cuvioTwoad €l006ou (teheotéo, * getOp()
TEAEOTN 1 TEAOG TPOYPALATOG) .

* BaAe teleotéo otny otoifa * putinStack() maln(){

* Mape teheotéo and tnv otoifa * getFromStack()

* Kave npoobeon e add()

* Kave adaipeon * sub()

* Kave moAamAactlacud * mul() }

* Kave Slaipeon o div()

* AWOE TO ATMOTEAECUAOTOV XPROTN * presentResult()
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main()

add()

Get operands from stack
Apply the + operator
Put the result in stack

While the next input is not an indication of program termin
In case it is a number
put it in stack

in case of +

add
in case of - ""SUb()

sub Get operands from stack
. Apply the - operator
in case of = Put the result in stack

present Result
otherwise \
presentResult()

display error message.
Get operand from stack
Display it
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Get next input

QEtOP() function _ AnAwon Zuvaptnong

= What?
= How? = It has to be defined in the function
= Consider its declaration (Function prototype)

communication with other

functions of the program. int getOp(char input[]); 1

int getOp(char *input);

getOp()

etFromStac . :

45 i OpLopog Zuvaptnong

} "\iﬁﬂ% = It is defined in function definition
div()

presentResult()
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Structure of main()

inputType = getop(); 1 inputType = getop(); i 2
while( inputType != EOF) { Whlle( ) {
switch(inputType) { SWitCh(inputType) { 1
- 0 .
3 —~
inputType = getop();
b inputType = getop();
[ Does not exploit the flexibility of C J }
while( (inputType = getop()) !'= EOF) { 3
switch(inputType) {
..... -+ | compactCcode |
b ’ =
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while( (inputType = getop()) != EOF) {
switch(inputType) {

case NUMBER :
putInStack();
break;

case ‘+":
add();
break;

case '-":
sub();
break;

EIefauIt :
printf("AdBog : ayvworn evroAn\n”);
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Stack (abstract data type)

In computer science, a stack is an abstract data type that serves as a collection of
elements, with two main operations:

» Push, which adds an element to the collection, and

» Pop, which removes the most recently added element that was not yet removed.

Source: Wikipedia

© 2023 KAeavBng Opapmoulidng AvTikelpevooTpednc Mpoypappatiopée - Mpoarnattovpeva: Functions and Program Structure
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adding or removing , (B pusn
is only possible at Py 8]
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18  int stack[58];
11 int sp=8;

Kwdwkag yia tornoBEtnon otolxelou otnv otoifa

stack[sp++]=op; 53|T int pop(veid){

64 return stack[--sp];
Kwdwac yia adaipeon otolxeiou 65 =}
amo tnv otoifa m
stack[--sp];
59 H wvoid push(int op){
60 stack[sp++]=op; m stack
61 - }
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?dd() add()
in%?pl,oa%,res; int op1, op2; add()
opl = popl); . .
0p2 =pop(); == B3 2 PORSl < push(pop()+pop());
res = opl + op2; £ 9Y.
push(res): ) push(opl+op2);
} compact C code
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int getOp(char input[] )

{

inti,c;

while((input[0]=c=myGetch())==""|| c=="\t');
input[1]="0";
if (lisdigit(c) && c!=".")

_retun ¢ used instead?
i=0;
if (isdigit(c))
while (isdigit(input[++i]=c= myGetch()));
if (c==".)
Xpnouonoinoe my getchar() _ Whl|e'(IS'dIgIt(InpUt[++|]=C= myGetch()));
KoL G TNV AIOKPLON TOU Input[l]= A ’
TpoypA&upaTog oty eicodo if (C! =EQ F)
12214 myUnGetch(c);
return NUMBER;
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Why isn't getchar()

17  //char inputType;

18 //char operand[28];

19 int stack[5@];

28 int sp=8;

21  char buf[28];

22  int bufp=8;

23

24 int main(int argc, char #*argv[]) {

48
49 char getOpl(char in[]){

61
62 [l void putInStack(char *in){

67
68 [H void add(veid){

72

I
73 void displayResult({void){ Evtorniote
4
nipoANpaTa
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77 woid push(int 1){
78 stack[sp++]=1;
}

79

&0
81 int pop(veid){

SET return stack[--sp];
83 L )

84

85 char myGetch(wvoid){

88

89 [ void myUnGetch(char c){
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17  //char inputType;
18 //char operand(28];

19

20 int main(int argc, char *argv[]) {
a4

45 char getOp(char in[]1){

57

58 H void putInStack(char *in){

63
64 [ void add(veid){

68
69 [ void displayResult(wveid){

72
73 imt stack[58];
74 int sp=8;

75
?65 void push(int n)n
Evtoriote
npofAfuata
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73
74
75

765

77
78
79

8o H

81
82
83
84
85
86

int stack[58];
int sp=@;

veid push(int n){
stack[sp++]=n;

}

int pop(void){
return stack[--sp];

}

char buf[28];
int bufp=8;

87 [ char myGetch(veoid){

98

91 | wveid myUnGetch(char c}{
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17  //char inputType;

18 //char operand[28];

19

20

21MH int main(int argc, char *argv[]) {

45
46 char getOp(char in[]){

58
59[H veoid putInStack(char *in){

64
65 void add(void){

69
70 void displayResult(veid){

73
74  char buf[28];
75 dnt bufp=8;

76
77l char myGetch({wvoid){
212 1
Evtomiote
npofAquata
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79
73
74
75
76
77
80
21
84
85
86
87
88
91
92
95

Avrlelusvourpsd)r’]q I'Ipovpuuuurlcruéq - I'Ipouﬂultm':uevu: Functions and Program Structure

void displayResult(wveoid){

char buf[28];
int bufp=6;

char myGetch(veoid){

void myUnGetch(char c){

int stack[58];
int sp=0;

void push(int n){

int pop(veid){

Awadaveia 18
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RPMCalculator.c stackic  getOp.c

1 static int stack[5@];
2 static int sp=0;

RPMNCalculator.c  stack.c getOp.c
7 char getOp(char in[]);

8 void putInStack(char *in); 3

9 wvoid add(veid); 4 void push(in'l: n){
18 wvoid displayResult(veid); 7
11 void push(int n); . .
12 int pop(void); 8 int pop(veid){
13 char myGetch(veoid);
14  void myUnGetch(char c); RPMCalculator.c stack.c getOp.c
15
16 //char inputType; 1 4#include <stdio.h>
g //char operand[26]; 2 #include <stdlib.h>
19[H int main(int argc, char *argv[]) { 3
43 .
44[H char getOp(char in[]){ , 4 static char bUf[EB]_;
62 Awote 5 static int bufp=08;
63 void putInStack(char *in){ B
68 ipotaocn &
?2 void add(veid){ BeAtiwong 7H char myGetch(void){
74H void displayResult(veid){ 11

12 H void myUnGetch(char c){
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RPMCalculator.c  stack.c getOp.c RPMCalculator.c stack.c [*]getOp.c

7 char getOp(char Op[])i_ 1 #include <stdio.h>

8 veid putlnStack(char *in); 2 #include <stdlib.h>

9 void add(veid);

18 woid displayResult(veoid); RPMCalculator.c stack-c getOp.c 3 .

11 void push(int n); 1 static int StﬂCk[S@]j 4 #define OPERAND 1

12 i,n,t.pOp(w_'id),j ., 2  static int sp=8; >

13 //char ”"J’@Ie‘f_c'"?[('j’o“?'):' 3 6 static char myGetch(void);

:g //void myUnGetch(char c); 4 veoid push(int n){ 7 static void myUnGetch(char c};
16  //char inputType; 7 8

17  //char operand[20]; 8 int pop(veid){ 9 static char buf[28];

18 18 static int bufp=8;

19 H int main(dint argc, char *argv[]) { 11

43

+

44 void putInStack(char *in){ ;é char gEtOp(Char Dp[]){

50

51 void add(void){ 31 static char myGetch(wvoid){

55 35

56 M veid displayResult(veid){ 36l static void myUnGetch(char c){

Awote mpotaon PeAtiwong
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RPNCalculator.c  stack.c getOp.c

7 char getOp(char op[]);

8 woid putInStack(char *in);

9 void add(veoid);

10 void displayResult(veid); RPNCalculatorc stackc getOp.c

11 veid push(int n); 1 static int stack[50];
12 int pop(veid); 2  static int sp=8;
13 //char myGetch(void); 3

14  //void myUnGetch(char c); 4 void push(int n){
15 7

16  //char inputType; 8 int pop(void){
17 //char operand[28];

18

19 int main(int argc, char *argv[]) {

43

44 veoid putInStack(char *in){

50

511 void add(veid){

55

56 H void displayResult(wvoid){

Awote ipotaon BeAtiwong pe
xpnon header files

RPMCalculator.c  stacke getOp.c

1 #include <stdio.h>

2 #include <stdlib.h>

3

4 #define OPERAND 1

5

[ static char myGetch(veoid);
7 static void myUnGetch(char c};
8

9 char getOp(char op[]){

27

Pl =tatic char buf[28];
picll=tatic int bufp=8;

38

31 static char myGetch(wveoid){
35

36 static void myUnGetch(char c){
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= Visibility of variables (Scope of Variables)

= global, local

= Visibility of functions (function scope)

= Storage classes in C
= auto, register, static and extern
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= auto
= is the default storage class for all local variables.
= register

= IS used to define local variables that should be stored in a
register instead of RAM.

= static

= is the default storage class for global variables.

= can be 'seen' in the source file.

= At link time, will not be seen by the other object modules.
= extern

= is used to declare the use of a global variable defined in
another file.
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= File is the basic mechanism of C to organize the program in a
higher level of abstraction than the one provided by C
constructs.
—— stellib_h B
=2
UML ‘ i
component diagram L e e i
—[ cal_c \’_%] _,-’ get_c gy
_’ [
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EPMHE C

Oy guvapTrgsis getchi)
kaungetch( ) palips
Tov nivakg bufl ] ko Ty
peTaf AT bufp
TonofeTodyTo oz éva
opxeio P To dvopa
getch.c. KdvovTtas click
pe TO Mouse oTo
apxeio getch.c Tou
dnflovol gefpoTos
fAgnsTs To
neplexdpawd Tou.

ZX0OAlA

2H ZE ZEXQPIZTA APXEIA

= | ?

=
alels

buf[ ]

h 4

bifp=L]

Bfipo npog Bripo

Ardpwan
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