Intrinsic or Library Functions
sqrt (4.0)
~ DN

Function Name Argument

Most languages have common built in
functions to handle common mathematical
operations. In C++ these include:

cCOs - cosine

sin - sine

tan - tangent

log - natural logarithm

log10 - logarithm base 10

exp - raise e(2.71..) to the given power

fabs - get the absolute value of a floating point value
abs - get the absolute value of an integer value.
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#1 ncl ude <i ostr eanp
#1 ncl ude <cnmat h> // for the trig functions
#1 ncl ude <cstdli b>

usi ng nanespace st d;

i nt mai n( void )

/*
* This programprints out a trig table using
* the intrinsic C/ C++ functi ons. It steps
**fromO to 2*PI i n 0.25 radi an st eps.
*
* Not e: Al trig functions take radians in
* C/ C++!1 ]
*/

{

fl oat angl e;

angle = 0. O0O;
while (angle < 2.0 * 3. 14159) {
cout << angle << * “ << sin(angl e)
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<< * " << cos(angle) << *
<< tan(angl e) << endl;
angle = angle + 0. 25;

}

return EXlI T SUCCESS;
}

#1 ncl ude <i ostr eanr
#i ncl ude <cnmat h>
#i ncl ude <cstdli b>

usi ng nanespace st d;

I nt mai n( void )
/*

* This program prints out a table of square
roots, squares, and cubes

* using the intrinsic C C++ functi ons. | t
steps fromO to 50.

*

Intro To Programming Intro to Computing in C/ 3of 18
C++



*/
fl oat val ue, root, square, cube;

val ue = 0. O;
whil e (value <= 50.0) {

r oot = sqgrt (val ue);

square = pow val ue, 2.0);

cube = pow val ue, 3.0);

cout << value << * “ << root << * “
<< square << “ “ << cube << endl ;

val ue = val ue + 1;

}
return EXlI T SUCCESS;
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Text - Programming Project 4

#1 ncl ude <i ostr eanr
#i ncl ude <cnmat h>
#1 ncl ude <cstdli b>

/*

* Progranmm ng Project 4 fromthe text.

* Step 1: | nput the angl e, distance to

* target, and vel ocity

*

* Step 2: Conpute tine of flight

* (di stance/ (velocity * cos(theta)))
* Step 3: Conput e hei ght at target

* Step 4 Qut put result of flight.

*/

usi ng nanespace st d;
int mai n( void )
fl oat theta, distance, velocity;

/ *
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* Step 1: | nput the angl e, distance to
* target, and vel ocity
*/
cout << “lnput the angle in radians: *“;
cin >> theta;

cout << “lnput the distance to the target (in feet)
cin >> distance;
cout << “lnput the initial velocity of the projectile

(ft/sec) : *;
cin >> vel oci ty;

cout << “Thet a “ << theta << endl;
cout << “D stance “ << di stance << endl ;
cout << “Velocity “ << velocity << endl;

return EXI T SUCCESS;
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version 2

#1 ncl ude <i ostr eanr
#i ncl ude <cnmat h>
#1 ncl ude <cstdli b>

/*

* Progranmm ng Project 4 fromthe text.

* Step 1: | nput the angl e, distance to

* target, and vel ocity

* Step 2 Corrpute tine of flight

* (di stance/ (velocity * cos(theta)))
* Step 3: Conput e hei ght at target

* Step 4 Qut put result of flight.

*/

usi ng nanespace st d;

int nmai n( void )

{
fl oat theta, distance, velocity;
float tine, velocity;
/*
* Step 1: | nput the angl e, distance to
* target, and velocity
*/

cout << “lnput the angle in radians: *“;
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cin

cout
cin

cout
(ft/sec)
cin

cout
cout
cout

/* Step 2: Conpute tinme of flight
*

*/
ti ne
cout

/* Step 3: Conput e hei ght at target
* Step 4: Qut put result of flight.

*/
hei ght = velocity * sin(theta) * tine -
32.17 * tine * tine / 2.0;
cout << “Hei ght = “ << height << endl;

return EXI T_ SUCCESS;

>> t het a;

<< “lnput the distance to the target (in feet) : *“
>> di st ance;

<< “lnput the initial velocity of the projectile

>> vel oci ty;

<< “Thet a “ << theta << endl;
<< “Di st ance “ << di stance << endl ;
<< “Vel ocity << velocity << endl;

(di stance/ (velocity * cos(theta)))
= di stance / (velocity * cos(theta));

<< “Ti ne = “ << tine << “ seconds” << endl;

Intro To Programming Intro to Computing in C/ 8 of 18
C++



Building Your Own Functions

Need to determine inputs and outputs from the
function. In essence we are building
a black box.

Easiest Case -- NO Inputs or outputs.
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Example:

void instruct ( void )

{
cout << “This programtakes an angl e << endl;
cout << “in radians, a distance to a” << endl;
cout << “target (in feet) and an initial “<<endl;
cout << “velocity in feet/second. It wll”<<endl;
cout << “conpute the tine in the air for “<< endl;
cout << “the projectile and the hei ght “<< endl;
cout << “above the target that the * << endl;
cout << “projectile wll pass at.” << endl;
ret ur n;

}

Next version -- inputs but no outputs

voi d conput eHei ght (float t, float angle, fl oat v)

{
fl oat hei ght;

height = v * sin(angle) * t - 32.17 *t *t [/ 2.0;
cout << “The projectile wll pass over the
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target” << endl;

cout <<
endl ;

ret ur n;

at

a hei ght of *“ << height <<

f eet”

<<
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How do the arguments work?

They are positional. When the routine is called
each of the arguments is copied over In the
order it appears. Names have nothing to do
with it. So to call this from our other main
program we would have:

conput eHei ght (ti ne, theta, velocity),;
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Returning Values

fl oat get Thet a( voi d)

{
fl oat angl e;
cout << “lnput the angle in radians : “;
cin >> angl e;
return angl e;
}
fl oat get D st ance (voi d)
{
fl oat di st ance;
cout <<“I| nput the distance to the target in feet
cin >> di stance;
return di stance;
}
fl oat getVel ocity (voi d)
{
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fl oat v;

cout <<l nput the initial velocity of the *“

<<"projectile in ft/sec : “;
cin >> v;

return v;
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The Revised Program

#1 ncl ude <i ostr eanr
#i ncl ude <cnmat h>
#1 ncl ude <cstdli b>

usi ng nanespace st d;

void instruct(void),;

fl oat get Angl e(voi d) ;

fl oat get D st ance(voi d) ;

fl oat get Vel ocity(voi d);

void conputeHeight(float t, float angle, fl oat

int nmai n( void )

fl oat theta, distance, velocity;
float tine, velocity;

/*

* Step 1: | nput the angl e, distance to
* target, and velocity

*/

Il nstruct () ;

t heta = get Angl e() ;

di st ance = get D st ance();
vel ocity get Vel oci ty();

V) ;
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/* Step 2: Conpute tinme of flight
* (di stance/ (velocity * cos(theta)))

*/
tine = distance/ (velocity * cos(theta));
cout << “Tine = Y << tine << “ seconds” << endl;

/* Step 3: Conput e hei ght at target
* Step 4: Qut put result of flight.
*/
conput eHei ght (ti ne, theta, velocity);

return EXI T SUCCESS;

}

void instruct ( void )

{
cout << “This programtakes an angl e << endl;
cout << “in radians, a distance to a” << endl;
cout << “target (in feet) and an initial “<<endl,;
cout << “velocity in feet/second. It wll”<<endl;
cout << “conpute the tine in the air for “<< endl;
cout << “the projectile and the hei ght “<< endl;
cout << “above the target that the “ << endl;
cout << “projectile wll pass at.” << endl;
return;

}
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fl oat get Thet a(voi d)

{
fl oat angl e;
cout << “lnput the angle in radians : *“;
cin >> angl e;
return angl e;
}
fl oat get D st ance (voi d)
{
fl oat di stance;
cout <<“Il nput the distance to the target in feet : “;
cin >> di st ance;
return di stance;
}
fl oat getVel ocity (voi d)
{

fl oat v;

cout <<“l nput the initial velocity of the *“
<<"“projectile in ft/sec : “;
cin >> v;
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return v;

}

voi d conput eHei ght (float t, float angle, float v)

{
fl oat hei ght;

height = v * sin(angle) * t - 32.17 *t *t [/ 2.0;
cout << “The projectile wll pass over the target” <<
endl ;
cout << “at a height of “ << height << *“ feet” << endl;
return;
}
Intro To Programming Intro to Computing in C/ 18 of 18

C++



	Intrinsic or Library Functions
	Text - Programming Project 4
	Version 2
	Building Your Own Functions
	Example:
	How do the arguments work?
	Returning Values
	The Revised Program

