4. Roots of algebraic and transcendental
equations  A#sRER cBEAREAOR

. REHEN (ZIEN) SBHAERNDIE
e 1—H—TERDFEE

o BEAIEINDIR

 Symbolic computation XZFZ{DULIE



Roots of polynomial equations: roots Z%IBT{(D1E(roots)
2 RIFFETRX2-X-2=(X-2)(x+1)=00DF%= KD (CIIRD

KDICANTD
f(x)=0 DfEXZNRDD
>> c=[1,-1,-2]; f(X)H ax"+a, X" 1+--a,x+a,DizH
>> roots(C)
ans = C=[an, d,.1,""", dy ,dp ];
2
-1 roots(C)

3RAEIX+1=0DEFx KD DIGE(FIRD KD (CTED

>> Cc=[71,0,0,17;
>> roots(C)
ans =
~1.00000 + 0.000001
0.50000 + 0.866031

0.50000 - 0.86603i  Next:f(X)D\E> & MBS (I ?



User-defined functions
- FRORHEBEND TEERE C=D. ROUTRIF7ZAILICULTOLDSICEL

function [yl,..., yN] = myfun(xl,..., XM)

vl = ...

end

. RO VUT =T 7 A )bmyfun.mZziRF
4myfun.m function®J 7 1 )L Z4R1F
function ¥ = ARG £ Cion @ BT 5 o )&
end (FEIUICTD

. EITIIRDOELDICHATI B : BEA(EEDIE)
>> my£un (0) FunctionJ 7 1 JLOARTFIG AR I CER
o pfan(L) E1T937T 1 LU KJERUBFAIC
ans = 0.84147 15%{%2




User-defined fuction

WHOE BEEOZE B
function y=myfun(x)

y=Xx"2+sIn(x)-1;
end

myfun(0) EONY> RZANTBDE
x=0ZAUJcydDIE
0"2+sin(0)-1 DIENESND




MatlabDiZ&(FRIDRA TV T KD 7AI)ILZ2BE LR TH
AOUT O—EBTFICEMITBIAEEHDD

—

myfun(0)
=Fms J  myfun(0)

function y=myfun(x)
E3ESY = y=x"2+sin(x)-1;
end




Anonymous function

.- Anonymous function: user functionA9YDBAEDIERRFE (ROVUT
J7A4ILIELTEL)

>> myfunl = €(x) (x"2+sin(x)-1);  BAHEBE=Q(ZR) (AHDOHEH);
>> myfunl(1l)

ans = 0.84147

. 2EHL L OREDER

>> myfun2 = @(x,y) (X."2+y."2+x.*y);
>> [X,Y] = meshgrid(-10:10);
>> mesh(X,Y, myfun2(X,Y))

1THNONRT MLDZBETHERDIRA DK

: \ XA2T(37 < X A2 E BTN B DI
SRR B




B HIETNDIRDETE : fsolve

f(X)=0DfFXZ R I
fsolve(@(x) f(x), x0)

H_J

FEX  FIHME
* X2+sin(X)-1=0D# =R

>> fsolve(@(x) x"2+sin(x)-1, 1.0)

ans = 0.63673
>> fsolve(@(x) x"2+sin(x)-1, -1.0)
ans = -1.4096

« fsolve tries to find a root starting from given
initial value

« It can fail to find any root; the success depends
on the equation and the provided initial values

v=x"2+sin(x)-1
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y=x2+sin(x)-1
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Symbolic package
. Symbolic : XFRZHWDI/SIZEETED

« Function solve in MATLAB has not been implemented as of today

OctavelCSymbolicz1 > A h—JL I DI
https://github.com/cbm755/octsympy TwsE/packagez~5 > O0—R93D

Symbolic packageZzfESIHE(E. (FUHICOANY RI4 > RD(C

>> pkg load symbolic EAT

L]

L]

]]IIII

syms : RIS XFHDEH ZzEE T D % Wolfram

>> syms X (

Note: Besides
MATLAB/Octave, there are a

SymbO“C %_:}Eﬁb\ét c c lot of symbolic computation

software, or computer
algebra systems; Wolfram
>> x"2+sin(x)-1 Mathematica is a popular one

ans = (sym)
2
X + sin(x) - 1

L]

FRAMW \':'u‘,_)

http://www.wolframalpha.com -



Symbolic package: E&n#
+ ZIAT\DRXEN 5% factor

>> gyms X
>> f=x"3+13*x"2-105*x+171;
>> factor(f)
ans = (sym)
2
(X — 3) *(x + 19)

>> gyms X ¥
>> f=x"3*y-3*xX"3-4*x"2*y+12*xX"2-3*x*y+9*x+18*y-54;
>> factor(f)
ans = (sym)
2
(X = 3) *(x + 2)*(y - 3)



Symbolic package: #%

« Symbolic differential: diff

>> diff(x"2+sin(x)-1)
ans = (sym) 2*X + cos(X)

>> diff(exp(-x*sin(x)))
ans = (sym)
-X*gsin(x)
(-Xx*cos(xX) — sin(x))*e



Symbolic package: AEED
- RERETT @ int
>> int(x"2+sin(x)-1)

ans = (sym)

3
X
—— — X - CcOs(X)
3

>> int(sin(log(x)))
ans = (sym)

x*sin(log(x)) X*cos (log(x))



Exercises 4.1
« RDOBEAD"ECD"IEZKRDOK

(sin )2 exp (_%) —0.1=0, (x>0)

ZUERIAFE (fsolveZz FHU\ D) (CIZHIEMENME TH D, #IHAME(C
£ TEROSNZMIRZDEENGS.
m) S IRENTROMEICE L2 M52 CHMBERRD S,

>> x=0:0.01:10;

>> y=sin(x). 2.*exp(-x/2) - 0.1;
>> y0=zeros(l,length(x));

>> plot(x,v,x,v0)




