Executing a Program

* Make space (boxes) for any globa variables
(variables that do not appear inside a function
definition)

* Make space for any variables in the function main

« Execute the statements in function main (in order
from the first statement after the { to the last
statement beforethe })

Executing a Function

« Every time you encounter a function call you should
follow a specific set of steps to execute that function
* Todo this, we need to identify certain parts of a program:
— function definition
* return type
« function name
* parameters
« function body
— local variables
— local statements
— function call
« function name
« arguments

Parts of a Function Definition

nGtion name Parameters,
v0| d Sho st (Int quarts, int dozens, float cost)

float gallons;\Lca] iabl
int cookies; — ~OC& Varianies

Function

definiiongal | ons = quarts / 4.0;

cooki es = dozens * 12;

printf("Your total is $%2f for % 2f gallons of
m |k and % cookies.\n", cost, gallons,
cooki es);

Satements in body

Function Calls

void main() {
int mlkl = 4;
int cookiel = 5;
int mlk2 = 3;
int cookie2 = 6;

ShowCost(m | k1, cooki el, 14. 00); \Funcnoncalls
ShowCost (m | k2, cooki e2, 15. 00) ;

Arguments

Executing a Function Call

1. Setup the parameters
a Evauate the argumentsin the call
b. Make boxes |abeled with the parameter names
c. Copy the valuesin order from the arguments to the parameters
2. Setup other variables
a If the return type is something other than void make abox labeled
ReturnOffFunctionName
b. Make boxes for the local variables
3. Execute the statementsin the function from top to bottom

Stop when:
a A return statement is encountered (cal cul ate the value following the:
return and put that value in the box |abeled ReturnOf FunctionName)

b. The} isencountered

4. Cleanup
Eliminate the boxes for the parameters and the local variables

5. Go back to where the call was made

s R e R
this box you can deleteit)

Executing a Function

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;
gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f for % 2f gallons of milk
and %l cookies.\n", cost, gallons, cookies);

voi d main() { milkl cookiel
int mlkl = 4 5
int cookiel = 5; - -
int mik2 = 3 milk2 cookie?
int cookie2 = 6; 3

ShowCost (ni | k1, cooki el, 14. 00); e Start here
ShowCost (ni | k2, cooki e2, 15. 00) ;




la. Evaluate Arguments

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gal lons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f for % 2f gallons of mlk
and %l cookies.\n", cost, gallons, cookies);
}

voi d main() {
int mlkl = 4;
int cookiel
int mlk2 =3
int cookie2 = 6;

milkl cookiel

5;

cookie2

4 5 14700
ShowCost (m | k1, cooki el, 14. 00) ;
ShowCost (mi | k2, cooki e2, 15. 00) ;

1b. Make Boxes for Parameters

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f f
and %l cookies.\n", cost, gallo
}

void main() {
int mlkl = 4;
i nt cookiel
int mlk2 =
int cookie2 = 6;

milkl cookiel

5;

cookie2

4 s 1470
ShowCost (mi | k1, cooki el, 14. 00) ;
ShowCost (mi | k2, cooki e2, 15. 00) ;

1c. Copy argument values to corresponding parameters

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f for %2f gallons of milk
and %l cookies.\n", cost, gallons, cookies);

}

void main() {

milkl cookiel

int mlkl = 4

int cookiel = - -
int mlk2 = 3 milk2 cookie?
int cookie2 = 6; S 11

4 5 14,
ShowCost (mi | k1, cooki el, 14. 00) ;
ShowCost (m | k2, cooki e2, 15. 00) ;

2b. (skip 2a, return type void) Make boxes for local variables

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cooki es;

gal | ons = quar
cooki es = dozens

printf("Your total i

void main() {
int mlikl = 4
int cookiel = 5;
int mlk2 = 3;
int cookie2 =
ShowCost (m | k1, cooki el, 14. 00) ;
ShowCost (mi | k2, cooki e2, 15. 00) ;

3. Execute the statements in the body of the function

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f ™Qr % 2f gall ons of
m |k and %l cookies.\n", cost,N\gallons, cookiegga;

} .
. . 4.00)
voi d main() { milkl  cookiel -

int mlkl = 4,
int cookiel
int mlk2 =
int cookie2 = 6;

ShowCost (mi | k1, cooki el, 14. 00) ;
ShowCost (m | k2, cooki e2, 15. 00) ;

3. Execute the statementsin the body of the function

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;
gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%WRf for % 2f gallons of
m |k and %l cookies.\n", cwest, gallons, cookies);

gallons
COOKIES
o]

void main() {
int mlkl = 4
int cookiel = 5;
int mlk2 =3

milkl cookiel

i nt cookie2 = 6;

ShowCost (m | k1, cooki el, 14. 00) ;
ShowCost (ni | k2, cooki e2, 15. 00) ;




3. Execute the statements in the body of the function

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gal lons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f for % 2f gallons of
m |k and % cookies.\n", cost, gallons, cooki ego)g

}
void main() { ] ) "
int mlkl = 4; gallons  dozens
int cookiel E
COOKIes  gu
int cookie2 -
ShowCost (m | k1, cooki el, 14. 00) ;

int nilk2 =
ShowCost (i | k2, cooki 2, 15. 00) ; Output:

Your total is$14.00 ...

4. Cleanup - eliminate boxes for local variables, parameters

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f for % 2f gallons of
m |k and % cookies.\n", cost, gallons, cookies);
e

}

voi d main() { milkl cookiel
int mlkl = 5
i nt cookiel - -
int miik2 = milk2 cookie?

i nt cookie2

ShowCost (mi | k1, cooki el, 14. 00) ;
ShowCost (mi | k2, cooki e2, 15. 00) ;

5. Go back to where the call was made

voi d ShowCost (int quarts, int dozens, float cost) {
float gallons;
int cookies;

gallons = quarts / 4.0;
cooki es = dozens * 12;

printf("Your total is $%2f for % 2f gallons of
m | k and % cookies.\n", cost, gallons, cookies);
}

voi d main() { milkl  cookiel

int mlkl = 4 5
int cookiel = 5; - -
int mlk2 = 3 milk2 cookie?
int cookie2 = 6;

ShowCost (mi | k1, cooki el, 14. 00) ;

ShowCost (i | k2, cooki €2, 15. 00) ; e NOW here,
what next?

Functions with Return Types

 Functionsthat calculate or return value give
us amechanism for having afunction
produce one piece of information

» Thesefunctions generaly havedll value
parameters, and aways have anon-void

return type

A Function Returning a Value
fl oat cCost(int quarts, int dozens) {
float milk_cost;

float cookie_cost;

m | k_cost = quarts * 1.00;
cooki e_cost = dozens * 2.00;

return mlk_cost + cookie_cost;

}

void main() {
int mlkl = 4 milkl cookiel _costl
int cookiel = 5; 5
int mlk2 = 3; milk?  Cookie?

int cookie2 = 6;
float costl;

costl = Cal cCost(m | k1, cookiel); 4— Start here
printf(“Cost 2 is $%2f\n”, Cal cCost(mi | k2, cookie2));

3

1. Setup the parameters

float Cal cCost(int q
float milk_cost;
float cookie_cost;

arts, int dozens) {

m | k_cost = quarts * 1.00
cooki e_cost = dozens * 2.00;

return nilk_cost + cookie_cost;

}

void main() {
int milkl =
int cookiel
int nmlk2 =
i nt cookie2
float costi;

costl = Cal cCost(m | k1, cookiel);
printf(“Cost 2 is $% 2f\n", Cal cCost(nmil k2, cookie2));

»

milkl cookiel _costl

nw o




2. Setup other variables

fl oat_Cal cCost (int quarts, int dozens) {
fl oat H
fl oat

ncost = quart s\
ccost = dozens *

return ncost + ccost;

ReturnOf

} CalcCost
voi d main() {
int mlkl =
int cookiel
int mlk2 =

int cookie2
float costl;

cost1l = Cal cCost(m | k1, cookiel);
printf(“Cost 2 is $%2f\n", Cal cCost(mil k2, cookie2));
}

3. Execute the statementsin the body of the function

float CalcCost(int quarts, int dozens) {
float nctost;
float ccost;
ncost = quarts * 1.00;
ccost = dozens * 2.00;

return ntost + ccost;

ReturnOf

} CalcCost
void main() {

int mlkl = milkl cookiel _costl meost  TorEe
i nt cookiel
int mlk2 =

i nt cookie2
float costi;

cost1l = Cal cCost(m | k1, cookiel);
printf(“Cost 2 is $% 2f\n”, Cal cCost(m | k2, cooki e2));

3. Execute the statements in the body of the function

float Cal cCost(int quarts, int dozens) {
float ntost;
float ccost;

ncost = quarts * 1.00;
ccost = dozens * 2.00;

return ncost + ccost;

}

void main() {

ReturnOf
CalcCost

int mikl = 4
int cookiel = 5; mcost oéens
int miik2 =3 [ 5 |

int cookie2 = 6;
float costl;

costl = Cal cCost(m | k1, cookiel);
printf(“Cost 2 is $%2f\n", Cal cCost(mil k2, cookie2));
}

3. Execute the statementsin the body of the function

float Cal cCost(int quarts, int dozens) {
float ncost;
float ccost;
ntost = quarts * 1.00;
ccost = dozens * 2.00;

return ncost + ccost ;

}

void main() {

int mlkl = 4 milkl cookiel costl
int cookiel = 5;

int mlk2 =3 k2 cookie?

int cookie2 = 6;

float costl;

costl = Cal cCost(m | k1, cookiel);
printf(“Cost 2 is $% 2f\n", Cal cCost(nmi | k2, cookie2));

4. Cleanup, eliminate boxes for local variables, parameters

float Cal cCost(int quarts, int dozens) {
float ntost;
float ccost;
ncost = quarts * 1.00;
ccost = dozens * 2.00;

return ntost + ccost;

ReturnOf
} CalcCost
void main() {
int mlkl = 4 milkl cookiel _costl
int cookiel = 5;
int mlk2 = 3;

int cookie2 = 6; - Izl
float costl;

]EU :
costl = Cal cCost(m | k1, cookiel);

printf(“Cost 2 is $%2f\n”, Cal cCost(mi | k2, cookie2));

L X
X

5. Go back to where call was made, return value isin box ReturnOf...

float Cal cCost(int quarts, int dozens) {
float ntost;
float ccost;
ntost = quarts * 1.00;
ccost = dozens * 2.00;

return ncost + ccost;

ReturnOf
} CalcCost
void main() { 14.0
int mlkl = 4 milkl cookiel _costl -
int cookiel = 5;
int mlk2 = 3;

i nt cookie2 = 6;
float costi;

cost1 = Cal cCost(mi| k1, cooki el); M= Back here
printf(“Cost 2 is $% 2f\n", Cal cCost(nmil k2, cookie2));




5. Once value is used you can eliminate ReturnOf ... box

float CalcCost(int quarts, int dozens) {
float ntost;
float ccost;
ncost = quarts * 1.00;
ccost = dozens * 2.00;

return ncost + ccost;

ReturnOf

} oCo
voi d main() {

int mlkl = 4 milkl cookiel costl

int cookiel = 5; 5

int mik2 =3 milk?  cookie?

int cookie2 = 6;

float costl;

cost1 = Cal cCost(nil k1, cookiel); Now what??

printf(“Cost 2 is $%2f\n", Cal cCost(mil k2, cookie2));

Reference Parameters

» Reference parameters give us a mechanism
for getting more than one piece of
information out of afunction

* To make aparameter a reference parameter
we put a* in front of the namein the
parameter list, and an & in front of the
variable name in the argument list

A Function with Reference Parameters

voi d Cal cTheCo! T quarj4s, int dozens, float *cost,
float *ntost, float *ccost) {

*ntost = quarts * 1.00;
*ccost = dozens * 2.00;
*cost = *ntost + *ccost;

} milkl cookiel cost2 costl
void main() {

? nt ml k?‘- = 4; milk2 cookie2 _mcost?2 mcostl
int cookiel = 5;

int mlk2 = 3;

int cookie2 = 6; codZ ool

float costl, ntostl, ccostl;
float cost2, ntost2, ccost?2;

Start here
Cal cTheCost s(mi | k1, cooki el, &ost 1, MMOSI 1);
Cal cTheCost s(mi | k2, cooki e2, &ost 2, &rtost 2, &ccost 2) ;

1. Setup the parameters

voi d Cal cTheCosts(int quarts, int dozens, float *cost,
float *ntost, float *ccost) {

*nmcost = quarts * 1.00;
*ccost = dozens * 2.00;

quarts

*cost = *nrost + *ccost;

} milkl cookiel cost2 costl

voi d main() { I:”:lq.

int mlkl = 4 milk2 cookie2 _mcost2 mcostl

MCO:

int cookiel = 5; .
int mlk2 = 3; CCO:
int cookie2 = 6; coost coostl

float costl, ntostl, ccostl;
float cost2, ntost2, ccost2; aqdressOf AddressOf AddressOf

4
Cal cTheCost s(m | k1, cooii el, &coas)?i, &rm"t%?i &c%%%lt 1);
Cal cTheCost s(m | k2, cooki e2, &ost 2, &rtost 2, &ccost 2) ;

Reference Parameters

« Each reference parameter stores the address of the
variable that is passed as an argument to the
parameter

« Rather than showing an address (which only the
program would actually know), we envision this
connection as a pointer

¢ In the function, using the name of a parameter (as
in cost) refers to the pointer and * followed by the
name (asin *cost) refersto the box it points at

3. (Nothing happens in Step 2) Execute the body of the function

voi d Cal cTheCosts(int quarts, int dozens, float *cost,
float *ntost, float *ccost) {

arts
*nmcost = quarts * 1.00; -
*ccost = dozens * 2.00;

dozens

*cost = *ntost + *ccost;

} o
voi d main() { 4-@
int mlkl = 4; MCO:

int cookiel = 5; .
int mlk2 = 3; CCO:

int cookie2 = 6; Coostz ool _IZ'
float costl, ntostl, ccostl, I:l D
float cost2, ntost2, ccost?2;

Cal cTheCost s(mi | k1, cooki el, &ost 1, &tost 1, &cost 1) ;
Cal cTheCost s(m | k2, cooki e2, &ost 2, &tost 2, &ccost 2) ;




3. Execute the body of the function

voi d Cal cTheCosts(int quarts, int dozens, float *cost,
float *ntost, float *ccost) {

uarts
*nctost = quarts * 1.00; IQZ|
*ccost = dozens * 2.00;

dozens

*cost = *ntost + *ccost;

} milkl “sookiel cost? costl

voi d main() { Y |:|4|g|
int mikl = 4; Mik? cookied\ mcost? mcostl O
int cookiel = 5; .Izl
int mlk2 = 3; CCO

int cookie2 = 6;
float costl, ntostl, ccostl;
float cost2, ntost2, ccost2;

Cal cTheCost s(mi | k1, cooki el, &ost 1, &rtost 1, &cost 1) ;
Cal cTheCost s(m | k2, cooki e2, &ost 2, &cost 2, &cost 2) ;

3. Execute the body of the function

voi d Cal cTheCosts(int quarts, int dozens, float *cost,
float *ntost, float *ccost) {

*ntost = quarts * 1.00;
*ccost = dozens * 2.00;

*cost = *nrost + *ccost;

}

void main() {
int nilkl = 4
int cookiel = 5; .
int mlk2 = 3; CCO:

int cookie2 = 6; ooodZ CoOSil R
float costl, ntostl, ccostl; I:l
float cost2, ntost2, ccost2;

Cal cTheCost s(mi | k1, cooki el, &ost 1, &tost 1, &cost 1) ;
Cal cTheCost s(mi | k2, cooki €2, &ost 2, &rtost 2, &cost 2) ;

4. Cleanup, eliminate boxes for local variables, parameters

voi d Cal cTheCosts(int quarts, int dozens, float *cost,
float *ntost, float *ccost) {

*ntost = quarts * 1.00;
*ccost = dozens * 2.00;

*cost = *ntost + *ccost;

} milkl cookiel cost2 costl
void main() {

int mlkl = 4,

int cookiel = 5;

int mlk2 = 3;

int cookie2 = 6;
float costl, ntostl, ccostl;
float cost2, ntost2, ccost?2;

Cal cTheCost s(mi | k1, cooki el, &ost 1, &rtost 1, &cost 1) ;
Cal cTheCost s(mi | k2, cooki e2, &ost 2, &rtost 2, &ccost 2) ;

5. Go back to where call was made

voi d Cal cTheCosts(int quarts, int dozens, float *cost,
float *ntost, float *ccost) {

*ntost = quarts * 1.00;
*ccost = dozens * 2.00;
*cost = *nrost + *ccost;
} milkl cookiel cost? costl
void main() {
int mlkl = 4
int cookiel = 5;
int nilk2 = 3;
int cookie2 = 6; Coos(Z oostL
float costl, ntostl, ccostl;
float cost2, ntost2, ccost?2;

cookie2 _mcost2 mcost1

Here,
what next?
Cal cTheCost s(m | k1, cooki el, &ost 1, &tost 1, &cost 1) ;{
Cal cTheCost s(m | k2, cooki e2, &ost 2, &rtost 2, &ccost 2) ;




