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flx) = 5x°+6x2+ Tx+3 polynomial of degree 5.
flx) = 2x2 —4x + 10 polynomial of degree 2.
flx) = 11x -5 polynomial of degree 1.

(MATLAB (8 . e da 5l (e (580 250al) axria (8 fix) = 19 420 dag (5 gl Alal) S 1)
(aO, ai, an-1,..... an)xda“_\)m\.a.d\g.éFM\@UJ&M@%\}J)M\Q\JQSM&
r U o e .0 sl Al o lalaall @l 8 Loy ccDlalaall aan 4niall dady o) g

Polynomial MATIAB representation
8x+5 p=1[8 5]

2x2—4x + 10 d=[2 -4 10]

6x%— 150, MATLAB form: 6x2+ 0x— 150 h=[6 0 —150]

5x5 + 6x2— 7x, MATLAB form: c=[5006 -7 0]

500+ 0x*4+0x3 +6x2—T7x+0

Value of a Polynomial 293a) Cilasia dad -]

AUl Laaally o &5 Al polyval Al A (e 2 saal) aaaie G o 3y

[ polyval (p, x)
x 1 a number, or a variable that
p is a vector with the coef- has an assigned value, or a com-

ficients of the polynomial. putable expression.
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f(x) = x>—12.1x* + 40.59x3 — 17.015x2 — 71.95x + 35.88

f(x) el (]
—1.5 < x < 6.7 5l 3 gaall axmtia an ) (@
/dad)

P Anially Loy o &y 3 saal) Baseia O lalaa (1

> p = [1 -12.1 40.59 -17.015 -71.95 35.88];
>> polyval (p,9)

ans =
7.2611e+003

(<
>> x=—1.5:0.1:6.7"

>> y=polyval (p,x) ; Ce_xlculating the value of the polyno-
mial for each element of the vector x.
>> plot(x,y)
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Roots of a Polynomial 253l aaia jgda -2

J'A;l\g._au;e;g}_TP@J}M\AA&MM@M\X&M\J;#@qﬁ;\\:;&)}l;

bl dlall & LS
[ ‘r = roots (p)
r is a column vector with p is a row vector with the coef-
the roots of the polynomial. ficients of the polynomial.
/)G

x2—2x—3=04dx )5l ad & f(x) = x% — 2x — 3 W 2soallsamia Heda )
(IS G 5S 2gaall Baaata oA )y X=3 9 x=-1 A

>> p= 1 -12.1 40.59 -17.015 -71.95 35.88];
>> r=roots (p)

e =
6.5000 When the roots are known. the polynomial can
4.0000 actually be written as:
2.3000 fx) = (x+1.2)(x-0.5)(x-2.3)(x—4)(x—-6.5)
-1.2000
0.5000

f(x) = 4x? 4+ 10x — 8 Il 2 gaall saawtia Hsda alaa¥

>> roots([4 10 -8])

ans =
=3.1375
0.6375

A saall Bareie i lelae 2aail poly el aladind (Say dig yra 3 gand) Badie ) oda ()5S3 ) Al b
Al Axpual) 8 LS

p = poly(r)

p is a row vector with the r is a vector (row or column)
coefficients of the polynomial. with the roots of the polynomial.

Ue A Gle f(x) = x5 —12.1x* + 40.59x3 — 17.015x2 — 71.95x + 35.88 Alal bl JUall puds
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>> r=6.5 4 2.3 =1.2 0.5}
>> p=poly(r)
p =
1.0000 -12.1000 40.5900 -17.0150 -71.9500 35.8800
dgaad) clasia o dglual) cildast) -3
Addition, Multiplication, and Division of Polynomials

& 29l (ganmie Blalas Cilgaia (7 sh) o) aan Ba ok e JJJAJ‘(L\\JJSZ\A(C)LJ‘)&A;QSA:\
Cllaal) anial jlial dilia) Cand AY) aniall ae 3 gaall COllae Gilgaia aal Jsh (55 p2e Jla
padding siall o35 ddeal) 038 5 Jshll & adY]
f1(x) = 3x% 4+ 15x5 — 10x3 — 3x2 + 15x — 40 ol 2 saal) aneia CObas aen /]l
f2(x) =3x3—12x—6

>> pl=[3 15 0 -10 -3 15 -40];

>> p2=[3 0 -2 -6]; Three Os are added m front
of p2, since the order of pl
1s 6 and the order of p2 1s 3.

>> p=pl+[0 0 0 p2]
p —

3 15 0 -7 -3 13 -46

S AN e SVl s Jshall (ud (e 3 gaaldl Cilaasie (35S5 O 5y 5 peall (3ol o uall Al 8
Al pall LS cony A alasinly ol dlae a5 0 saal) Claasia (eSS

c = conv(a,b) ]

I

c is a vector of the coefﬁcientsT T a and b are the vectors of the
of the polynomial that is the coefficients of the polynomials
product of the multiplication. that are being multiplied.

(SIS 5 o peall bl JUS £2(20) 5 f1(x0) ol 53 salad) JULll das

>> pm=conv (pl,p2)

pm =
9 45 =6 -78 =99 65 -54 =12 -10 240

i il gl

9x? + 45x% — 6x7 — 78x% — 9917 + 65x% — 54x3 — 12x2 — 10x + 240
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Al daal) ‘;_% LS _);()I\ e 253 daxia daud Al ‘53 deconv 3 alall ddlall e\d&iua\ A

[g,r] = deconv(u,v)
q is a vector with the coefficients u is a vector with the coefficients of
of the quotient polynomial. the numerator polynomial.
r is a vector with the coefficients v 1s a vector with the coefficients of
of the remainder polynomial. the denominator polynomial.

x + 3 25l aaie Je f(x) = 2x3 + 9x2 + 7x — 6 AN 3 gaal) sanwtie dend JUal) Juss e

>> u=[2 9 7 -6];
>> v=[1 3];

>> [a b]l=deconv(u,v)

2 3 -2 ‘ The answer 1s: 2x2 + 3x— 2.1

0 0 0 0 [ Remainder 1s zero.]

x% — 5 2l aaeie e 2x0 — 13x° + 75x3 4 2x2 — 60 Alall 2 g2l 320a%0 dand

>> w=[2 -13 0 75 2 0 -60];
>> z=[1 0 -5]1;
>> [g h]l=deconv(w,z)

g = . -
2 -13 10 10 52 | The quotientis: 2x*—13x> + 10x%+ 10x+ 52
h =
0 0 0 0 0 50 200 The remainder is: 50x + 200.
: oA GSL'J\ ng\

50x + 200

2xt—13x3 + 10x2 + 10x + 52 +
x2-5
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Derivatives of Polynomials 2 saal) Gilasia Cliida -4

(s e i pa duala ol Baal 50508 5 08 (Side luad 3 3ala Al polyder ahaaind (Sa
A B el Y1 A e se 9 LaS 2 g0a Jaawie dand Juala

k = polyder (p) Derivative of a single polynomial. p is a vector with
the coefficients of the polynomial. k is a vector with
the coefficients of the polynomial that is the derivative.

k =polyder (a,b) Derivative of a product of two polynomials. a and b
are vectors with the coefficients of the polynomials that
are multiplied. k is a vector with the coefficients of the
polynomial that is the derivative of the product.

[n d] =polyder (u,v) Derivative of a quotient of two polynomials. u and v
are vectors with the coefficients of the numerator and
denominator polynomials. n and d are vectors with the

coefficients of the numerator and denominator polyno-
mials in the quotient that is the derivative.

Maie (il gl JAY) e 23e Jla A 2l AYI G e dae s 0 Al (g e G s sl 3l 5 ¥
Aife aagaili aal g ) A) Hurde Al 3L 3 gaall ol S dand Juala d8ide lusy MATLAB 458
Wdke 2 f2(x)=x%2+5 AN 5 f1(x) =3x%2—-2x+4 ol o<l /JG

332-2x 44, (3x2-2x +4)(x2+5), and 2221 *1
x2+5

>> fl1= 3 -2 4];
>> £2=[1 0 5];

>> k=polyder (fl)

| Creating the vectors of coeflicients of f; and ;. |

k = | The derivative of f; 1s: 6x-2. |
6 -2
>> d=polyder (f1l,£f2)
d = {The derivative of f;*f, 1s: 12x% — 6x2 + 38x - 10. |
12 -6 38 -10

>> [n d]=polyder (f1l,£f2)

n = x2-2x+4 . 2x2+22x-10

x2+5 " xt+ 10524257

2 22  -10 The derivative of >

d =
1 0 10 0 25
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CURVE FITTING -5
zsaiS Alall aladin) @l g (Kay Glilall dalis (e de ganal Al 4Dl dglae o lassyl Jilas
Lo g dan) 5 i jle slll 5 6o gand) Baseia s cigdaddl) J) sall &1 53l (pe dpamll 3 g sl 1 ks cililll ol
Cun oAl s 8 Al el ypand ) b 130 308 dglae imiall S 55 (0 65 28 (el
Jsa Clagla Jisi Al Cllabhaall (e ddlise ¢ 150 L) gSaall e wlild) e o o8 gl el Y

A S i) s 883 J)sall Al JKEY)
Curve Fitting with Polynomials; 233 3axefial jlasi¥) Julss *

3 aladl Adlall ulad) G.Atu.) & &t Curve Fitting 3 gaad) 32204l il LF'\;.LJ\ o) lasay) Jalss
Al drpally Sy il 48y e aadins Al 5 polyfit

p = polyfit(x,y,n)J

xisa \fec;:ml the horizontal coordinates
of the data points (independent variable).

y is a vector with the vertical coordinates of
the data points (dependent variable).

n is the degree of the polynomial.

p 1s the vector of the coeffi-
cients of the polynomial
that fits the data.

13 5 (A0 adad 3 gaal) daaie Sl n=2 caufine Jad 2 gaal) daaie Sl n=] casaall 3amia g siaaaan
bl JISEY) A e LS

7 7

6 6

5 o o 5 .
41 4 .

= >
3 3 B
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o n=1

1 o) 1

0 - 0
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n=3 laic o3| JISIY) san) 2l il i) el Ll

x=[0.9 1.5 3 4 6 8 9.5]; Create vectors x and y with the
y=[0.9 1.5 2.5 5.1 4.5 4.9 6.3]; |coordinates of the data points.

p=polyfit(x,y,3) | Create a vector p using the polyfit function

=0.9:0.1:9.5; [ Create a vector xp to be used for plotting the polynomial.]

yp=polyval (p, xp) [ Create a vector yp with values of the polynomial at each :x:p.]

plot(x,y,'o',xp,yp) [ A plot of the seven points and the polynomial.]
xlabel('x"'); ylabel('y')

Ga\_'a)._d\ ale 2t die Xp palic (e pate JSTagaal) 3o0etia ﬁﬂ yp 4aie cLiny polyval alal)
tAUIS 5 ye sV 330 L p asiall (e Al oo il

0.0220 -0.4005 2.6138 -1.4158

(AUIS a g AN Ax all (e 3 gandl Baaata ) Siag 138
0.022x3 — 0.4005x% + 2.6138x — 1.4158

8
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3 alall Adlall iU o)) 5 polyfit 3 aladl Alall alasinly sla) J) all dua iS5 5 slial ¥ alaal) jua Jaay
GG paiall g m Al p(1) JsY) painll Jiay (p paing 4nie Jidd Al g p 2gaad) 3admie O s 54

Function

power

exponential

logarithmic

reciprocal

X axis
linear
logarithmic
linear
logarithmic

linear

y = bx™
y = bem™ or
y = b10™

y = mln(x)+b or
y = mlog(x)+b

b 4ad p(2)

polyfit function form

p=polyfit(log(x),log(y),1)
p=polyfit (x,log(y),1l) or
p=polyfit(x,loglO(y),1)
p=polyfit (log(x),y,1) or

p=polyfit (loglO(x),vy,1)

p=polyfit(x,1./y,1)

linear y = mx+5b

be™ or y = b10™

logarithmic y = mln(x)+5 or y = mlog(x)+b

1
mx+b

y =

- 1
g mx+b

axis Function
linear
logarithmic power y = bx™
logarithmic  exponential y
linear
linear reciprocal
(plot 1/y)
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Al e

t=0:0.5:5; [Create vectors t and w with the coordinates of the data points.]
w=[6 4.83 3.7 3.15 2.41 1.83 1.49 1.21 0.96 0.73 0.64];

p=polyfit(t,log(w) ,1) ;[ Use the polyfit function with ¢ and 1og (w) ]

m=p (1)
b=exp (p (2) ) [ Determine the coefficient b. |
tm=0:0.1:5; | Create a vector tm to be used for plotting the polynomial |
wm=b*exp (m*tm) ; [ Calculate the function value at each element of tm. ]
plot(t,w,'o', tm,wm) | Plot the data points and the function. |
a1 338U 8 dail) il

m =

-0.4580
b =

5.9889

INTERPOLATION -6

nterpolation i s Je MATLAB (s sisy Ul Lalés () 5008 8 Interpolation
e adasy < (S yiad e | L“SJIA‘ Interpolation ‘;A ce.mﬁ\ KV ‘;A Ao sall casaall Gl IS e adiad
e ki JS g siad @l A Interpolation 8 (y) 2a)s @b sies (X) a5 Jiiae e
Lpall & WS 2l g3 Interpolation <lus ab (7) 2l &l juaie g (v X) Ol (g piie
'au.ﬂ

10
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/J vyl = interpl (x,vy,x1, ‘method’)
vi 1s the /

interpolated % 1s a vector with the horizontal coordinates of  Method of

value. the input data points (independent variable). interpola-
v 1s a vector with the vertical coordinates of  tion, typed as
the input data points (dependent variable). a string

%1 1s the horizontal coordinate of the interpo-  (optional).
lation point (independent variable).

(5 ) saebai Lal) Wi e 05 o) e x 4sial) o

«(Llad) e yel Interpolation) adie sl (32a) 5 4kii Interpolation) Gae xi OsSa o (Sar @
Agaie 5l e (e 3 )l yi

Ladaas (e Al saaall 5kl saa) aladiuly Interpolation ¢! 2] MATLAB 2 (S o
sl ol Jadi g

‘nearest’ returns the value of the data point that is nearest to the
interpolated point.
‘linear’ uses linear spline interpolation.
‘spline’ uses cubic spline interpolation.
‘pchip’ uses piecewise cubic Hermite interpolation, also called
‘cubic’
aladinl a113) X Jiae Gasa Xi (a8) 4ad 5S35 O o linear s nearest Giii skl slhiivl xic o
iy interp ] Al asdis x Ui z A ad xid 0588 of 0Sasd M"pehip” sl "spline” Gl
.extrapolation ¢! _8iuY!
Cang daliiia e JA0Y) cilily Lli culS 13 5508 olaal " gpline” 48,k aed o (S @
Ao e (e pandl lpaany ) ol Bl (amy ()88
linear osS slu¥l g 6 QAL Hla yaaiah ol s 3 o

11
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x=0:1.0:5; | Create vectors x and y with coordinates of the data points. |
y=[1.0 -0.6242 -1.4707 3.2406 -0.7366 -6.3717];

xi=0:0.1:5; [ Create vector x i with points for interpolation. |

yilin=interpl (x,y,xi,'linear'); [ Calculate y points from linear mtelpolation.]

yispl=interp1(x,y,xiﬂspliHE']:[CakuhkuquﬁsﬁDn]qﬁneﬁEmpobﬁon]

yipch=interpl (x,y,xi, 'pchip') ;| Calculate y points from pchip interpolation. |

yfun=1.5."xi.*cos (2*xi) ; | Calculate y points from the function,)
subplot(1l,3,1)

plot(x,y,'o',xi,yfun,xi,yilin,'--');
subplot (1, 3,2)
plot(x,y,'o',xi,yfun,xi,yispl,'--');
subplot(1l, 3, 3)
plot(x,y,'o',xi,yfun,xi,yipch,'--');

- 4l GJU

Ly dllall jelai s dakaiia Ja shis interpolation Colvisie aw by s ¢ i 5o Ll bals jaad S
35 sall JS8ll 5 ¢ spline ¢ 55 58 Jaw sl 5 ¢ linear & 5 interpolation ) JS&l) a5y Jacaia
.pchip ¢ 5 interpolation gea s (el e
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