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Polynomials
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Polynomials could be represented as vectors

vectors Polynomials

1, 2, 5] X+ 2X + 5

7, 0.1, 1, 5] 7% + 0.1X° + X + 5
:_2: 9: @_, 6: 1: @J 6: 91 2)(?4—)(3

Most significant coefficient |$ﬁcam coefficient
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Plotting Polynomials deola
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The function polyval(a,x)evaluates a polynomial at specified values of its independent variable x, which can be a matrix

or a vector. The polynomial's coefficients of descending powers are stored in the array a. The result is the same size as

X.

4 Figure 1 - O
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Example of Plotting a Polynomial

To plot the polynomial #(x) = 9x’ — 5x° + 3x+ 7 for

d— [91_5/317];

x =[-2:0.01:5];

f = polyval(ax);
plot(xf),xlabel('x") ylabel(f(x)")
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Finding the value

polyval(f,x0)

G(x) = x2+x1+1
p = [1/ 1/ 11;

X = 33

gx = polyval(p,x); %13
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Finding the value

p=[14-710];
x = linspace(-8,6,100);
plot(x,polyval(px),'.r)
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4 Figure 1
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syms lists the names of all symbolic scalar variables, functions, matrix variables, matrix functions, and arrays in the
MATLAB workspace.

clc

clear Name = Value Size

syms x &) gx Ix1 sym %1

gX=XN2+2%x+1 P Tx1 sym TxT
&y 1x1 sym Tx1

y=subs(gx,3)

gX =
XN2 + 2*¥x +1

y=
16
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g = =
YIXA2 + yFx + 1
Syms x y
gx=y*xA2+y*x+1 y1=
y1=subs(gx,x,3) 12%y +1
z=subs(y1,3)
y2=subs(gx,y,3) z=
37
y2=

3*xN2 + 3*x +1
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Polynomial Multiplication and Division

The function conv(a,b) computes the product of the two polynomials described by the coefficient arrays a and b.

The two polynomials need not be the same degree. The result is the coefficient array of the product polynomial.

The function [q,r] = deconv(num,den) computes the result of dividing a numerator polynomial, whose coefficient
array is num, by a denominator polynomial represented by the coefficient array den. The quotient polynomial

is given by the coefficient array g, and the remainder polynomial is given by the coefficient array r.
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Polynomial Multiplication and Division: Examples

>>a=[9,-5,3,7];

>>b =1[6,-1,2];

>>product = conv(a,b)

product =

54 -39 41 29 -1 14
>>[quotient, remainder] = deconv(a,b)
quotient =

1.5 -0.5833

remainder =

0 0 -0.5833 8.1667
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p1=[132];
p22[3 02695];

pp=conv(p1,p2);
[pd1,pd2]=deconv(pp,p1);
%pd1=result pd2=reminder

pd1==p2

1x6 logical array

1T1T1T 111

Workspace
Name = Value
EJ ans 1x6 logical
| pl [1,3.2]
| p2 [3,0,2,6,9,5]
| pd1 [3,0,2,6,9,5]
| pd2 [0,0,0,0,0,0,0,0]
| pp [3,9,8,12,31,44,53,10]
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Polynomial Roots

The function roots(a)computes the roots of a polynomial specified by the coefficient array a. The
result is a co/lumnvector that contains the polynomial’s roots.

For example,

>>r =roots([2, 14, 20])

r=
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roots alasiuwly s9u> S Hode sl

Gl g lad IS4 e ey dgamd| S Loy Buael g lads (S e Jias yguied! Lo
r:

11.7660 + 0.0000i
2.5077 + 0.0000i
-1.1369 + 1.2869i
% xN4-12x"3+25x+87 -1.1369 - 1.2869i
p=[1-12 0 25 87];
r=roots(p) ans =

polyval(p,r) 1.0e-11%

0.5855 + 0.0000i
-0.0242 + 0.0000i
-0.0099 - 0.0114i
-0.0099 + 0.0114i

https://manara.edu.sy/


https://manara.edu.sy/

>y

6)jliaJl

Polynomial Coefficients

The function poly(r)computes the coefficients of the polynomial whose roots are specified by the vector r. The

result is a rowvector that contains the polynomial's coefficients arranged in descending order of power.

For example,

* 1= roots([2, 14, 20]) 4
* p=poly(®) ’
.

1 7 10
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F(£)=tA5+tA\3+t+1

clc

clear
f=[101011];
roots(f)

Polynomial=poly(ans)

Y
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ans —

0.7077 + 0.8420i
0.7077 -0.8420i
-0.3893 +1.0707i
-0.3893 - 1.0707i
-0.6369 + 0.0000i

Polynomial =

1.0000 -0.0000 1.0000 0.0000 1.0000 1.0000
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p1=[123]; 2 A e PP~
p2:[2 4 6]; 3 6 9
p3:[ 1234];
pp=p1+p2 ans =
[0 p2]+p3 1 4 7 10
p2+p3 Matrix dimensions must agree.
Errorin convdeconv (line 41)
p2+p3
G il 28Ls| Cmy
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p=[32201]
pd=polyder(p)
pi1=polyint(pd)
pi2=polyint(pd,9)

d.c\gs'g é\.&'.'i—i‘
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Integration and Derivatives:

pi2=
3 2 2 0 9

3xN4+2xA3+2xN2+0x+1
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x=-10:.5:10;
gx=[25-6-5]
gxd=polyder(gx)

plot(x,polyval(gx,x),-*r' x,polyval(gxd,x),

[

gx
2 5 -6 -5

gxd =
6 10 -6
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§X =

syms x
gx=2*x"3 + 5*x"2 -6*x -5
diff(gx)

2*xN3 + 5*xA2 - 6*x -5

dans —

6*x"2 + 10*x - 6
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clc deola
clear o)tioJl Saumms Lolas e ey pols 8T lom] (6 ciliimie 3 libaall Aaslge
Y 9X @Baamll Lladl o ey N dzmyidl (g0 594 IS 81 polyfit(xy,n) aald) alaziwly
x=-5:.5:5; T
4. Figure 1 - O X
)}:Sin(x); File Edit View Insert Tools Desktop Window Help :
Dede @ 08B K E
p1=polyfit(x,y,1);
4
= ’ ; )
p2=polyfit(x,y,4); *

% p2=polyfit(x,y,8);
xx=linspace(-5,5,100);
yy1=polyval(p1,xx);
yy2=polyval(p2,xx);
xxx=linspace(-6,6,200);

yyy: P (9] | y\/al (P 2 'XZ(’X) ;7 -7 ’ B i 3
pIot(xxx,yyy,'an', xx,yy1,'b, xx,y};Z, g, x,y,'—’—’b') /L - . 5 é ; j
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p2=polyfit(x,y,10);
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Finding the equation :

clc

clear

x=-5:.5:5;

y=exp(x)
u=polyfit(x,y,3);
t=polyval(u,x);
plot(x,y,-or', x,t,-*)

U=0.6396 2.6091 -2.2349

-5.9565
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Thanks .
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