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Plotting of functions in Matlab

Hello viewers, welcome back to this course. So, this is the second lecture of scientific
computing using MATLAB. So, in the previous lecture we have just started with some basics
of the MATLAB. Then in this lecture also will continue the basics of MATLAB. And today
we will talk about how we can define the functions and how we can plot the functions, and
then also we will talk about how we can do the symbolic computation. So, let us go to the

MATLAB prompt and then start doing the programming there.
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So, this is the MATLAB window. This is a command window, yesterday in the previous
lecture, we also discussed this. So in the, now, today we will talk about how we can make the
vectors and how we can plot the functions. So, today, let's suppose I write a function,
command x is equal to 1:5, so if I put the colon so this is the colon sign, so colon means this
is the colon sign. So, whenever I write x=1: 5, it gives you the equi-distributed points from 1
to 5.

So, in this case suppose I writet=1: 0.5 : 5, so that gives me the vector starting from 1 upto
5 with the sub interval having a width of 0.5. So, it is starting from 1, 1, 1.5 to 2.5 this one.
So, this is used to create a mesh whenever we are plotting some function, because in this
case, we are dealing with numerical computation, actually if you see there are two types of
computation, numerical computation and the symbolic computation.

So, in the MATLAB, at present we are dealing with a numerical computation, means
whenever I want to plot the function, I have to take the grid on x dimension in the x axis and
in the similarly I want the vectors value of the function at this grid point, and then we able to
plot this function even I can take another variable tt, so I even define the negative increment.

So, suppose I take the negative increment and 5, so it gives me the vector starting from 10 :
-1:5,s0iti1s 10,9, 8, 7, 6, 5, and if I want to find the length of that vector, so I can define
this command length of't, so it gives you the 9, length of tt that is the 6.

Now, suppose I want to define a vector or a matrix like this one, or suppose I just want to
define a function, y = sin(t). So now, I define this function on the t, t is the vector, so that is
the value of the function sin(t) given on the t mesh, so that was starting from 1 with the sub
interval length 0.5 and going upto 5. So, this is a function y = sin(t), I can define the function
on this one or even I can define the function another function f is equal to maybe exponential
function exp over t.



So, that is the exponential function, I can define the other function double f = sin(t) cos(t). So,
this is the cos(t) and here because these are the two vectors, so I have to define, multiply by
the vector product, so, I have to put the dot here. So, now, this is the value, the function with
this point starting sin(t) multiplied by the, so this is the vector multiplication and then we
multiply with a cos(t) . So, this is the value of the new function.

f=sin(t).*cos(t)

Now, the same thing I can do with the help of another function that is called the linspace So,
linspace it gives you the linear spacing between X, to x, with the n number of points.
linspace(x;,X,,n)

So, that is the command for linspace. It means that it is creating the vector starting from x,
upto x, with n numbers of points in between. So, this is the linspace.
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So, now, suppose | define the same command and I write starting from 0 upto 1 and then I
give suppose 10, so it gives you the vector with the 10 component starting from 0 and the last
element will be 1 with the 10 number of between this the 10 number of mesh points. So,
starting from O it means, it is distributing the interval within the 9 sub interval and giving me
the 10 points.

linspace(0,1,10)

So, similarly I can define, so whatever we have done in the with the with the help of colon,
the same thing I can do with the help of linspace maybe I can define starting from 10 and
then going upto 5 with the, so in this case I will just define 5, so that is a 5. So, starting from
10 to 5 and then I want to distribute the interval with the 5 points. So, it is 10, 8.7, 7.5, 6.
Similarly, I can define the same one with the 6 element, and that is the 6 element, if [ go it is
10,9,8,7,6,5.

So, whatever the points you define with the starting point and the end point, it will distribute



linearly these points, all the sub points in between or sub all the mesh points in between.
Now, [ want to define another function that is logspace. So, logspace is also doing the same
thing it is starting from x, upto X, and this is n numbers of points.

logspace(x;,X,,1)

(Refer Slide Time: 7:20)
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So, in this case it will distribute the points between the x1 and x2, n number of points with
the logspace. So, that is my, so suppose I want to define here, so logspace I just take -1,
another one I take 2 and suppose I divide by 4. So, that gives me the value of the logspace

) . ) -1 ..
starting from -1, so minus 1 means, the first element will be 10 | so this is the 1 another

element will be 100 , so that is the 1, another value is 101, that is the value 10 and another

10° and that is 100.

So, it is giving you the mesh with the help of logspace and starting from -1 to 2 and
distributing the interval from -1 to 2 in the 4, with the 4 elements with the help of the
logspace vector, so this is another way, logspace(-1,2,4) but in the linear space we are getting

the linear mesh, but this is the log mesh or the non-linear mesh. So, this one I can define.
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Now, I want to check what are the, my elements here or what are the variables here. So, I can
define my who. So, who will give you what are the variables we are using in the workspace.
So, this is the workspace we have. I have answers f, ff, t, tt. So, this variable I can show here
in the command window by typing the command who and if I write the whos So, it will give
you that which, what is the size of this. So, suppose the answer is taking one by one the
scalar, it is taking the 8 bytes of the memory.

Similarly, I can define my tt, so it is a vector of the size 1 x 6 means it is a row vector. So,
suppose | take this vector, so this shows me that the tt is a row vector with row 1 and the 6
columns and it is taking 48 bytes in the memory and the class is the double Similarly, I can
define my y variable. So, y again the vectors a row vector and taking the 72 bytes. So, this
one we can define.

Now, suppose, I want to go a little bit further and I want to plot. So, I want to plot the
function y(x) with respect to x. So, suppose I want to plot this one. So, this one, I want to
define, what is the y. So, y is here, and it is whenever I define the y I was taking the value of

this y over this interval t. So, I want to plot the y with respect to t.
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So, this one, so this is the I have to write t, this is the x variable and this is the y that is the
plot. So, this is the plot whatever we have defined for y. And, what was my y here? So, y was
this vector and I have defined this y when, so this y = sin t. So, we can see that, even I can
define a vector linspace from 0 to 2 with, so suppose I do not give any number that how
many numbers I want or how many mesh points I want. So, it will automatically distribute
the element from 0 to 2 pi into 100 one.
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Colunns 36 through 42

22213 2288 23403 24117 24752 257 2.6071
Columns 43 through 49

2.6656 27201 27925 2.6560  2.9195  2.9829  3.8464
Colunns 58 through 56

31009 31733 32368 L3ee3 L6y S22 3.0907 x
Colunns 57 through 63

3551 36176 3.6811  3.7445  3.8080 38715 3.9349
Coluans 64 through 70

30984 49619 41253 40888 42523 4157 43702
Columns 71 through 77

14427 45061 A.5696 46331 46955 4.7600  4.8235
Colunns 78 through 84

L0869 L0304 30159 %0773 .m0 3.2677
Colunns 85 through 91

5.3312  5.39a7  5.a581  5.5216  5.3851  5.6485  5.7120

Columns 92 through 98
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NPTEL >> clear all
A |gon cid

So, these are the 100 elements we are getting. So, that is the new mesh I got and this is I can
give the name here maybe I can clear the previous variables. So, clear all, so it will clear all
the variables that were available in the memory and I can also write clc to clear the screen.
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Now, I define suppose that the same command I gave in the previous command, so if you
want to see that how many commands you have typed in the previous one, then the arrow, the
upper arrow, you can just put the upper arrow in your computer or in your computer then this
will show you that what are the commands you have recently typed and using this one, then
no need to re type the commands again. So, I have typed this command. So, this command I
can show here. And let us define this one as t is equal to this.
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0.7958  0.7557  0.7127  0.6668  0.6182  0.5671  0.5137
Columns 43 through 49
0.4582  0.4009  9.3420  9.2817  0.2203  0.1580  0.0951
Coluans 58 through 56
0.0317  Jo.0317  -5.0931 -5.1380  -0.2203 -0.2817 -0.3420
Columns 57 through 63
0.4009 -0.4582 -9.5137 -0.5671 -0.6182 -0.6668 -0.7127
Columns 64 through 78
0.7557 -0.7958  -0.8326 -D.8660 -0.8960 -0.9224  -0.9450
Coluans 71 through 77
-9.9638  -0.9788  -0,9808  -0.9959 -0,9999 -9,9989  -9.,9938
Columns 78 through 84
-9.9B4B  -9.9718  ~0.95d9 -0.9341 =-0.9036 -0.8B1>  -9.8497
Columns 85 through 91
9.8146  -0.7761 ~0.73d6  -0.6901 -0.6428  -9.5029  -0.5406
Columns 92 through 98
0.4862  -0.4298  -D.3717 -0.3120  -0.2511  -0.1893  -0.1266
Coluans 99 through 100

-9.0634  -9.0000

So, that is the elements we are getting even and I do not want to show the results on the
screen. So, in this case, I can put the semi colons. So, semi colons as we have discussed
earlier also, that semicolon will suppress the output to appear on the command window, but

here my t is the variable, I can define that whos, so it is a t variable having a size the row



vector this one and taking this much of memory. Now, I define the function y = sin t. So, that

is my value of the function, in this case.
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Now, I can plot. So, if I plot this one with t and y, so that is the plot we are getting. So, you
can see that this is a sin wave starting from 0 to 2m, even I can define the another function
maybe y is equal to exp(t) this one then I can plot this function. So, this is the exponential
function just now we have defined or maybe suppose I take sin t. So, I define another
function f= cos t, so this is my cos t.

Now, I want to plot. So, in this case, if I want to plot two functions together, that is also
possible. So, I will write t, but they should be of the same length, so t, y then t, f. So, this one
I plot. And, that is the plot. So, you can see that one is the plot for cos function and another
one is the plot for exponential. So, this is the exponential by the blue color and red is giving
you the plot for the f cos t, but here it looks like that this function is a straight line, because
here the magnitude of the exponential function is very high.

So, that is why related to this magnitude, the cos function we know that it is always lying
between -1 to 1. So, it looked like a straight line.
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But that is not. If I just want to plot this function separately, so it is the cos function we can

see that, this is the cos function we have.
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So, similarly, I can define the other function also. Now, suppose I take the polynomial
function I can define that, I just defined a polynomial p, and so I just defined t exponential 2
plus t 2 star t plus 1, so this is the polynomial I am defining, and then I plot this one, t with p,
so this is the polynomial we are getting.

So, you can define lots of functions whatever the function you want to define even I can
define the inverse function also. So, suppose I take variable x starting from 1 to, maybe I can



take -1 to 1 with 50 points. So, this is the, this should be semicolon. So, that is the mesh we
got, Now, I can define the function ff= cos or sin inverse. So, I want to define how we can
define the sin inverse. So, I can take the help functions.
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=l 1x100 double

E A U U] He 1x100 double

SR —— M Des2 dotle.

functions Return Lnformation aboul a function handle. iy 1x100 double

F = functions(FUNHANDLE) returns, in a MATLAB structure, the functi
name, Uype, and other information about FUNHANDLE.

the functions function is used for internal purposes, and is provid
for querying and debugging purposes, Tts behavior may change in
subsequent releases, 30 it should not be relied upen for programmin ‘
purposes.

Examples: I

To get information on a function handle for the POLY function, ty |
f = functions(@poly)
’

function: ‘poly’
type: 'sinple’
file: 'smatlabroot\toolbox\matlab\polyfunipoly.n’

(Tha tarm $natlabrant used In this axample stands for the directa
in which MATLAB software is installed for your system.)

See alzo function handle, func2str, str2func.

Reference page for functions
Other functions named functions

> help sin
stn  Sine of arguaent in radfans.
sin(X) is the sine of the clements of X.

See also 3sin, sind.

Reference page for sin
Other functions named sin
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f 1x100 double

Reterence page for sin o dcatia
Other functions nased sin EL’ DT

> ff=asin(x) Ht 1100 double

e 1x52 double

(=287 1x100 double

=
Columns 1 through 3
15708 + 000001 o.0000 + 0.0n0ni 13708 + a.0u00L
Calusns 4 through &
LS700 < LIL LS7aN - L6274 15708 - 206341
cotumns 7 througn o
L5700 < 22941 L5700 - 247791 15700 - 2.63991
Coluans 10 through 12
L5708 - 276070 L5708 - 2,80730 15708 - 2.99321
Cotunbs 13 through 13
L37on - sowser  Ls7ew - 317631 L37ew - 323061

Caluanz 16 through 1

15708 - 31.33000 15708 - 140011 15708 - 346481
Colunns 19 through 21
15788 - 3.52551 L5708 - 350270 1.5708 - 3.63691
Colunns 22 through 24

1.5700 - 3.68830  1.5798 — 3.7371i  1.5708 - 378370

A Coluans 25 through 27
Details ~ I
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Columns 28 through 30 K« el s

1.5708 - 3.9509i  1.5708 - 3.98861 1.5708 - 4.0250i — b

Columns 31 through 33
1.5708 - 4.06015  1.5708 — 409411  1.5708 - 4.12691
Columns 34 through 36

1.5708 - 4.15861  1.5708 - 4,18941  1,5708 - 4.21931
Columns 37 through 39

1.5708 - 4.24831  1.5798 = 4.27651  1.5708 - 4.30391
Columns 40 through 42

1.5708 - 4.33065  1.5708 - 4.3565i 1.5708 - 4.3819i
cotunks 43 through 4

1.5708 - 4.40661  1.5708 — 4.43071  1.5708 - 4.45421
Columns 46 through 48

15708 - 4.47721  1.5708 - 4,40971  1,5708 - 4.52171
Columns 49 through 51

1,5708 = 4.54321  1.5798 = 4.56421  1,5708 - 4.58491
Coluan 52

1.5760 - 460510

g >> x=0f1:50

So, when I write the help functions, it will tell you which type of function we can define. So,
here we can define the functions, maybe I can define sin function or asin means the inverse of
the sin. So, let us define the function ff = asin(x). So, that is the function we are getting for

asin, inverse of the sin. And, it is coming to the complex here.
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- %100 ¢
Columns 1 through 7 = 1004

10000 -0.9392  -0.9184 -0.8776 -0.8367 -0./9%9 -0./331
Columns 8 through 14

-0.7143  -0.6735  -0.6327 -0.5018 -0.5510 -0.5102 -0.4604
Columns 15 through 21

0.4286  -0.3878 -0.3469 -0.3061 -0.2653 -0.2245 -0.1837
Columns 22 through 28

~0.1429  -0.1020 -0.0612 -0.0204  0.0204  0.0612  9.1020
Colunns 29 through 35

0.1429  0.1837  0.2245  0.2653  0.3061  0.3469  .3678
Columns 36 through 42

0.4286  0.4604  0.5102  0.5510  0.5918  0.6327  0.6735
Columns 43 through 49

07143 07551  0.7959  0.8367  0.8776  0.91a4  0.9592
Cotumn 50

!% 1.0000 1

A\

>> fr=asin(x);

NPTEL g

Because so here I should define my mesh from 0 to 1, that is it, this is, it should be, so it
should be 0 to 1, 0 to, or maybe I can define this function with the linspace starting from -1 to
1 with 50 points, so that is the value we are getting. So, this I can now define as a x, X is

equal to this, now I can define a function ff = asin (x).
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Coluans 22 through 28
0,120 -0.1020  -0.0612 -0.0204  0.0204  0.9612  b.1020
Colunns 29 through 35

1420 01837 52205 8.2653  0.3061  0.3469  8.3878
Columnz 36 through 42

0.4206  0.4634 05102 0.5510  0.5018  0.6327  0.6735
Colunns 43 through 43

0.7143  0.7551  9.7950  9.8367  0.8776  0.9184  0.0502

> fr=asin(x);

So, now I can plot this function plot this function x with this and ff. So, that is the plot we are
getting. So, this is the plot of the sin inverse function, when x is defined from -1 to 1 with the
50 number of mesh points. So, this is the way we can define the function in an inverse. So,
similarly we can define suppose | have, now ff, and I want to, so I have two types of
functions.
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Columns 8 through 14
-0.7143  -0.6735 -0.0327 -0.5918  ~-0.5510
Columnz 15 through 21
0.4286 -0.3878 -0.3469 -0.3061 -0.2653
Columns 22 through 28
-0.1429  -0.1020  -0.0612 -0.0204  0.0204
Columns 29 through 35
0.1429  0.1837  0.2245  ©.2653  0.3061
Columns 36 through 42
0.4286  ©0.4694  0.5102  0.5510  ©.5918
Columnz 43 through 49
0.7143  0.7551  0.7959  0.8367  0.8776
Cotumn 50
1.0000
> fr=asin()
> plot(x, tf)
> whos
Name siza Bytes Class
1x50 400 double
r 1x100 800 double
" 1x50 100 double
] 1x100 800 double
s 1x100 800 double
x Lo g 400 double
y 1x100 800 double
fr > q=sefrt. o2
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Add-Om.

-0.5102

0.2245

0.0612

0.3169

0.0327

0.9184

Attributes

OBl Command Window ®

~0.4094

0.1837

8.1020

0.3878

0.0735

0.9592

Halb ) aquess suppare

Etp 1x100 d
H 1x100 d:

Il x
=N 1x100 ¢

So, this is, now I have two types of functions, one

is f,

another is ff. So, I know, suppose |

want to define the new function, so I take another function as a q and that is defined ff .
So, this is a function, a new function I have defined multiply by maybe I should define here

multiply by 5. So, this is a function, a new function I have defined.
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- 1.1936
i da o4 o2 ¢ a2 o4 as o
i ©.9809  ©.7928  9.6277  0.4840  0.3605  0.2563  0.1/00
Columns 22 through 28
9.1027  0.0522  0.0188  9.0021  0.0021  0.0188  9.0522
Columns 29 through 35
0.2563
Columns 36 through 42
0.9809 © 1.1936  1.4334  1.7629  2.656  2.3459  2.7298
Columns a3 through 49
3.1649  3.6621  4.2368  4.9133  3.7323  6.7737  8.2445
%,
‘.' Column 50
3'* 12.3370
NS

== plot(x,q)
>

NPTEL

And suppose I want to plot this new function. So, this is a g, and that is a new function
whatever we have defined just now, so that is a plot of that function. Now, even I can give the
name to this plot. What is the name of this plot. So, this plot I can give the name as I can give

the title, so I can write help plot.
(Refer Slide Time: 20:04)
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>> plot(x,q)
>» help plot
plot  Linear plot.

PLOt(X,Y) plots vector Y versus vector X. If X or Y is a matrix,
i i e e the rows or columns of the metrix,
whichever 1 and ¥ L disconnected
tine object o e g o il s tically
plot(¥) plots the colums uf. ¥ versus the

Rob0V) 15 equivatont o ploktreatiyy, lssgtid).

mp P
Tn A1) ovher gl it bt s

Varziouslinmg smasi{ oty sysbelatandd collomelme ol okmdm sk
PLOL(X,Y,5) where §
o sy aral the Fn”nw!nq o o

b blue 2 point - solid

9 green o circle 3 dotted
" red x x-mark - dashdot
¢ om v pls dashed
m magen ta P star oo oara
y yollow < <quare
k black d ‘diamond
W white v triangle (down)

- ‘triangle (up)

< triangle (left)

> triangle (right)

P pentagram

h haxagran| I

For example, plot(X,Y,'c+:') plots a cyan dotted line with a plus
+H enChitc byl ) P 7y b ) L i Fomc =t amch dat
point but does not draw any 11

PLot(X1,Y1,51,X2,Y2,S:

LS04y come AR L e Tk
aur-thak Ko andi¥? i mrs vecturssor metiztices

the (V8 tr
and the S's are strings.
£ ror example, PLOT(X,Y,'y-',X,Y,'go') plots the data twice, with a

(2 communiy
Add-Om el aquess Suppart

Workspace

1x100d

So, help plot give you all this that how we can plot this are the plot with the linear plot, this is
the x variable, this is a y variable and then we can give that, what color should be the define
for the plot. So, this is the different different color we have and this is the different different
styles of the plot that how should be the style, it should be a point, it should be a circle and

this is the lines that which line we should follow. It is a solid line, dashed line, so all this we

can define.
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For example, plot(X,Y,'y=',X,¥,'go') plots the data twice, with a
s0lid yellow line interpolating green circles at the data points.

T lote commant i Scolo et soeci Eandt maiceaf sutumes ciiient o
alo ified by the axes ColorOrder property. By default,
p\ot Cycles through the colors in the ColarOrder property. Far
tems, plot cycles over the axes LineStyleOrder propert

Note that RGB colors in the ColorOrder property may differ from

similarly-named colors in the (X,Y,S) triples. For example, the
second axes ColorOrder property 13 medium n with RGB [0 .5 0],
while BLOtiX,Y, 'g') plots 8 green line with RGB 18 1 01.

If you do not specify a marker lype, plot uses no mark
18 oo et oo i R i i i
Plot(AX,...) plots into the axes with handle AX.

plot returns a column vector
handle per plotted Lline.

of handles to lineseries objects, one

The X,Y pairs, or X,¥,S triples, can be followed by

At ddin - peirs to specify additional properties
xample, plot(X,Y,'Linewidth*,2, Color',[.6 @ 0])

Wil create a nm “With a dark red iine width of 3 points,

Example

y = tan(sin(x)) - sin(tan(x));

PLOL(X,y, "==rs’, "LiNeWdth' 2, ...
*MarkerEdgaColor’, 'k*,...
*MarkerfaceColor','g" ...
*Markersize',10)

e A e e s T S bl el
el abat A o b s amnd s s Reaten

Refarsace page for plot
Other functions named plot

| () 53 Communiey

Add-Om Halb ) aquass suppare
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1x100d

And then later on we can also define that like suppose I have, so this is the all the commands
used for the plot function. For example, it is giving semi log X, semi log y, plot yy, plot 3 grid,

title. So, title is the, that if I suppose I want to be the title to the plot So, this is that how we

can define the title.
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So, let us define this one plot I have done. So, now I want to give that it should be a k. So,
that is the plot we have defined. So, this is the k, so we have to define this one in the colons
you can see that this we have to define in the colons like this one. So, that is why it is giving

the error. So, we have to define this one in colon.

And then this is the plot we got. Now, suppose I want to define the title to this plot. So, I
write the title and this is a colon, inverted commas. So, I can write that this is the first plot.
Now, you can see that the title is coming that this is the first plot or maybe I can define the x
label or y label. So, x label means I can define the x axis. So, I can define the x label, so I

write the x axis.

So, you can see that this is the x axis is coming. Similarly, I can define the same thing with
the y axis, and that is the, so, now your plot is complete, this is x axis, this is the y axis and
that is the title though even. So, all the things we can do with the help of all these commands
given on the. Now suppose I want to plot another plot So, plot is suppose I take the same
function. So, I have to check if f is defined and t is defined, so I just want to take t and f. So,

this one I plot.
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>> plot(x,q,-k)
Undetined function or variable 'k'.

>> xlabel(* x axis 9
>> ylabel('——y axis———')
»> plat(t, )
h

> hold on
== plot(t,f.%2)

Now, you see that the previous plot has gone automatically, the new plot is coming, but the
previous plot because a new plot is coming on the previous plot. So, the previous plot is now
deleted and the new plot has come up, but suppose I want to plot the two plots on the same
one, then we can define that I have done the plot 1 then I will put hold on. So, this is the hold

on command this will hold on the previous plot.

. *2 . .
Now, suppose I take the another plot t with respect to f ~ , so instead of f, I am plotting now
square in the, on the same plot, so it gives you another plot. So, you can see that it was the

previous plot and this is the new plot we have plotted on the same graph by the command that

is called the hold on.
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Similarly, now I want to again plot the same command by f divided by 3. So, this is another
plot we are getting. So, this is the third plot because sometimes in the scientific computing we
need to plot different different graphs on the same plotting or different different plots on the
same graph. So, this can be done with the help of the, the command, the hold on if I do not
want to dismiss, I can write the hold off. So, this will hold off. Now, suppose I want to plot

any function, new function by 2.
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T s plotix, q,-k)
Undefined function or variable 'k'.
>> plot(x,4,k-)
plot(x,q,k-)
Error: lUnbalanced or unexpected parenthesis or bracket.
1y,
>> ylabel('——y axis
5 > plot(t, 1)
- AN >> hold on
{ % >> plot(t, 1.°2)
{2 »> plot(t,f./3)
\ >> hold of f
»» plot(t,f./2)
NPTEL iy >>

So, this plot is gone. Now, you get the new plot. So, these are the basic commands we have

done today in this lecture about how we can deal with the graphics, or we can define the



function with the mesh in the MATLAB and we can, how we can plot this function. So,
thanks very much for this. In the next one, we will go for more basics of the MATLAB

course. Thanks very much.



