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Lecture 14 Part — 3: Advanced Features of Functions

(Default values to parameters)
Welcome back. In the last segment we talked about the lambda expressions. In this segment,
we are talking we are going to talk about how to specify default values to some parameters of

of a function.
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Default values to parameters

* Suppose we are drawing lots of squares, most of which are black,
but for some we want to specify a colour.

* Wouldnt it be nice if we can say,
- “if | do not tell you what colour to use, make it black?"
+ C++ allows this:

— One or more parameters occurring at the end of the parameter list can be
given default values.

— Suppose there are n parameters, and you have specified default values for
last m.

— In the call you must give at least n-m arguments,
%)
So as a motivating example suppose we are drawing lots of squares, and say most of these
squares are black but maybe for some we want to specify a color, wouldn’t it be nice if we
can say if I do not tell you what colour to use, make it black. C++ allows this, okay so here is
how: one or more parameters occurring at the end of the parameter list can be given default
values, you can choose. If you have 10 parameters, you may say that the last 3 will have these
default values. So if there are n parameters and suppose you have specified the default values
for last m, in that case you must give in your call, you must specify at least the remaining,
the values for the remaining arguments. So, again say | have 10 parameters and | have
specified default values for the last 3, then in my call | may specify at least 7 values and these
values will go to the first 7 parameters. Well, what happens if | specify 8? Then, instead of
using the default value of the 8th parameter, I will use the 8th value that I specify. What
happens if | use 9? Then, instead of using the default values for 8, for parameters 8 and 9, |

will use the 8th and 9th values that | specify. So, in general if you give n-m+r arguments then
the last m-r will be, will take default values.



And r of the arguments for which default values were supplied will not use the default values
but instead will take the values that you have supplied. So | am going to do a somewhat
elaborate example, so it is kind of squares but these circles are simpler than squares and

therefore we are going to use a circle example.
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Imprinting a disk

void disk(double x, double y, double r=18,
Color col=COLOR("black"),
bool fill=tgue){

Circle c(x,y,r);

c.setColor(col),;

c.setFill(fill);

c.imprint();

}
y,

So the goal over here is that we want to draw a circle or really a disc because it is meant to
be, it could be a solid disc, a filled disc. So what is the function? What is the function call?
Well, we are going to first specify the center of that circle and then where the parameter
requires us to specify the radius but by writing equal to 10 we are saying that look, if the user
does not supply if the call this parameter is not, value is not given then the value 10 should
be used. Then there is an additional parameter where you may specify a colour but if you do
not specify anything, the colour black is assumed. And finally there is a parameter “fill’
which is going to be true if you omit it, alright. And what is going to be drawn? Well, first of
all a circle is going to be drawn. Then we are going to set its color to call, the color the
parameter over here. Now the actual value that we are going to use could be black or the
actual value that you specify in the call and finally we are going to decide whether that circle
should be filled with that color or not. And whether to fill it is going to be dependent on this
parameter. If you did not specify an argument corresponding to this parameter then it will be
filled. Otherwise, it will not; if you specify a false argument it will not be filled. Alright. And
then finally that circle that you drew whose colour you set and you decide that to fill it or not

fill it will be imprinted. So you remember that if you call a function then at the end



everything that is created inside this function goes away. But if you imprint it then that

imprinted picture will stay on the screen.
So I am going to show you the code which uses this.
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File Edit Options Buffers Tools (++
<simplecpp>

disk{ . )
=COLOR{ "black"}, = 1|
cix,y,rh;
c.setColor{coll;
c.setFill{fill);
C.imprint{};
}

sain| {
initCanvasi};
disk(100,100,20,COLOR{"blue"], 1:
disk{208,200,20,COLOR{"blue"));
disk(300,300,20); ‘
disk|40e,400); *

getClick(});

1—F1 disk.cpp AlL L& {Ce+/1 Adbrev] 4:177M .43 ——-H

Alright. So, it is the same function first and now | am calling this function with different

number of arguments. So first | am going to call it with 100, 100, 20 which says that the
center is going to be at the coordinates 100, 100 and the radius is 20. And then the color is
going to be blue and the fill value is going to be false. | have specified all the parameters |
have given arguments corresponding to all the parameters, so this should produce a blue
circle but which is not filled and of radius 20. Now here | have changed the center position,
radius remains the same and color remains the same but | have omitted the last argument. So
| have only given 4 arguments but if only 4 arguments are given then this last argument is
taken as true. So this should produce a blue circle which is solid with color whereas the first
one should be a blue outline but no color inside, then have a circle with center 300, 300 and
radius 20. So what will this do? Well, only 3 arguments have been specified. So, this

argument is specified, this argument is specified, this argument is specified.

The last 2 arguments are not specified, so the default values will be used, so the default value
for this is color black and the default value for this is true. So, this should draw a solid black
disc centered at 300, 300 with radius 20 and what does this draw? Well, even this is not

specified, so this if this is not specified the radius is 10.



The last call will draw a disc centered at 400, 400; its radius will be 10, its color will be black
and it would be filled. So let us see and then the program will wait until you click so that you

can see what you have drawn. So, let us see what this how this works out.
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[1]+ Stopped enacs -mv BanyRoots. Cpp
~/Desktop/nptel/weekb : s++ manyRoots.cpp

+ g++ sanyRoots.cpp -Wall /Users/abhiran/simplecpp/lid/lidsprite.a ~I/Users/abhi ,
ran/sisplecpp/include ~I/opt/X11/include ~L/opt/X11/1id ~1X11 ~std=ges+l] —
~/Desktop/nptel/weekb : ./a.out

1.41418

1.4422

~/Desktop/nptel/weekb : %

esacs -nw sanyRoots.cpp

[1]+ Stopped e33cs - manyRoots. Cpp

~/Desktop/nptel/weekb : s++ sqrtl.cpp

+ g++ sqrtZ.cpp -Wall /Users/abhiraa/simplecpp/11d/1ibsprite.a ~I/Users/abhiran/
sizsplecpp/include -I/opt/X11/include ~L/opt/X11/1id ~1X11 ~std=ce+17
~/Desktop/nptel/week6 : ./a.out

2

1.41412
~/Desktop/nptel/week6 : ./3.0ut
25

4,99997
~/Desktop/nptel/weekb : %

esacs -nw manyRoots.cpp
|+ Stopped €33Cs ~IW 3anyRoots.cpp
/Desktop/nptel/weeké : |

So let us compile it and run it. So, exactly as what as we thought, so we have a blue disc here

but not solid, then a blue disc then a black disc and finally when we just supplied the center
even the radius was taken from the default value and that was so we have a smaller a smaller

disc which has been produced.
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Exercise

The k-norm of a math vector (x,y,z,...) is defined to be the kth
root of X + y* + ... Most commonly the 2 norm is used.

Define a function norm for 2 dimensional vectors (x,y). The call
norm(x,y,k) should give the kth root of x* + y*. The call norm(x,y)
should give the 2 norm i.e. square root of x? +y2,

You may note that the function pow(x,r) returns x" for anyr.

%)
So here is an exercise based on this notion of default values, so the k norm of a math vector x,
y, Z whatever is defined to be the kth root of x to the k plus y to the k and so on. But most the
most common norm that is used is the 2 norm, so this is kind of the Euclidean distance like
thing. If | have a vector, a 2-dimensional vector X, y then the call x, y, k should really give me
the kth root of x to the k plus y to the k. So, the kth root of all of this but | want to be able to

make a call norm x, y without passing the last argument so that in that case the default value

of k should be 2, so this should really return the square root of x square plus y square.

As | said, the default value over here is make to correspond to the to what happens most
commonly and to help you write all of this, you may note that the function pow of x, r returns
x to the r for any r including say 1 over 2 or 1 over k. So if you use that then this should be

simple enough to write but you will have to use the feature of default values.
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What we discussed

* How to give default values to the last parameters in the
parameter list.

* Note that if you want to specify a default value for the rth
parameter, you must specify a default value for all subsequent
parameters as well,

* This often provides some convenience.
* Next: Overloading functions, conclusion of lecture sequence

®

Alright, so what did we discuss in this? So we discussed how to give default values to the last

parameters in the parameter list.

And one point to note in case it is not clear is that if you want to specify a default value for
the rth parameter, then you must specify a default value for all the subsequent parameters as
well. And as we saw this can help you write programs compactly and you can sort of make
the common case a little bit simpler.

Next, we are going to talk another feature talk about another feature related to how you
define functions - the so called overloading of functions and we will also conclude this

lecture sequence. So we will take a quick break.



