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7 Numerické rieSenie nelinedarnej sistavy

Priklad 1 Pomocou Newton-Raphsonovej metddy riesme nelinedrnu sustavu

dysinz 4+ 0.6 = 0,
4y? —dycosz +0.3 = 0,

s presnostou € = 0.01.
Riesime sustavu, ktorej vektorovd funkcia £ (x,y) je uréend funkciamsi

filz,y) = 4dysinz+ 0.6 =0,
fo(z,y) = 4y* —4ycosz +0.3 =0,

ktorej prishicha Jakobiho matica

J _ afla(;f %) afla(; 2) _ ( 4ycosz 4sinx
f(@.y) Ofa(ry)  Ofa(2y) dysinz 8y —4dcosz )

ox oy

Zvolime pociatotni aproximdaciu

zo \ _ ( 1.0000
vo /  \ 1.0000 /°’
pre ktorid plat?

£ ) = 4yp sinzxg + 0.6 _( 3.9659
Zo,Y0) = 4y2 — dygcoszo+0.3 )~ \ 2.1388

a Jakobiho matica a inverznd matica si

J _ 4y cos xg 4sin xg [ 2.1612 3.3659
f(zoyo) dygsinzg Syo—4cosxzg J  \ 3.3659 5.8388 )’
g-1 _ 4.5273  —2.6099
f(zo,y0) —2.6099 1.6758

A nasledujiici ¢len iteracnej postupnosti je

o _(w0) 1 [ 113729
<y1 )_ ( Yo ) Tewo.0) f(xo’yo)_( 7.7663 )

a podobne by sme postupovali v dalsich krokoch

k| Yk

1.0000 1.0000
—11.3729 7.7663
—12.9616 4.7290
—12.7619 2.6540
—12.6987 1.6180
—12.6990 1.1328
—12.7212  0.9455
—12.7323  0.9052
—12.7332 0.9031
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Nakolko plati

lzs — x| \ [ |-12.7332+12.7323| \ _ [ 0.0011
lys — w7l ) 10.9031 — 0.9052] =~ \ 0.0021

priblizZné riesenie je
ys | 0.90 '

Priklad 2 Newtonovou-Raphsonovou metddou s presnostou € = 0.01 riesme
sustavu nelinedrnych rovnic

zy+a> -y -1 = 0,
T2y —ay? -2 =

Vektorovd funkcia sustavy md tvar

_( Ay N _[ayt+at-yP -1
f(x’y)_<f;(w,y)>_<w+2y:cy22)

a k nemu prislich Jacobiho matica tvaru
J % % ( y+2x x—3y? )
fzy) = | af2 0 = _ 2 _ ‘
o 67;2 11—y 2-—2zy
Za pociatotni aprorimdciu zvolime
o [ T ) _ 100.0000
=\ 5 / — \ 100.0000
a pouZitim iteracného vztahu pre Newtonovi-Raphsonovi metédu

Xkl = Xjp — Jf}ik) - (xk)
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dostdvame iteratni postupnost’ zapisani v tabulke

Ty Yk
100.0000  100.0000
66.2490 66.8854
43.7711 44.8044
28.8177 30.0776
18.8922 20.2516
12.3322 13.6911
8.0299 9.3067
5.2455 6.3739
3.4817 4.4127
9 2.4005 3.1068
10 | 1.7672 2.2492
11 | 1.4153 1.7036
12 | 1.2258 1.3759
13 | 1.1222 1.1936
14 | 1.0643 1.0643
15 | 1.0329 1.0495
16 | 1.0166 1.0249
17 | 1.0083 1.0125
18 | 1.0042 1.0063
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Nakolko plati
( 2o — o] )~ \ [1.0063 — 1.0125] ) =\ o006 ) <001 =%
je priblizné riesenie

10042 \ . [/ 1.00
X20 = ( 1.0063 ) = ( 1.00 ) +0.0L.



