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NEWTONOVA METODA PRO RESENI SYSTEMU DVOU NELINEARNICH ROVNIC

e je dana soustava dvou nelinearnich rovnic o dvou neznamych

e vektorovy zapis soustavy: F(z) =0, = (x1,72)7 € R?, 0= (0,0)” € R?
e ckvivalence dloh: F'(z) = 0 & « = G(x), kde G(x) je iteracni matice tvaru

Ofr(@)  Ofi(=m)

— ox ox
G(x) =z — J' (x)F(x), kde Jp(x) = 8f2(1w) afz(i)
81’1 012

se nazyva Jacobiova matice funkce F'.

e iteracni vztah:

o) = g0 — oY) Fe®), i =0,1,2, ...

e postup pro vypocet:

1. oznaéme d¥) = i+ — z()
2. Jp(w(i))d(i) = —F(x®) — vypocet d®

3. dosazeni do iteraéniho vztahu: 2+ = @ + 4

Priklad 1. Newtonovou metodou feste systém nelinearnich rovnic
20 —eY+2=0
e +y—1=0.
Pocitejte s pocatecni aproximaci z(®) = (0,0)” a pfesnosti e = 0.001.
Resend.

Souhrnné vysledky (vysledky jsou uvedeny pro pouziti rtiznych typu norem):

i 20 y@ d(lz') dgi) I d® lloo LG+ y(i+1)

0 | 0.0000 0.0000 -—0.3333 0.3333 0.3333 —0.3333 0.3333 NP (—0.3352)
1| —0.3333 0.3333 —0.0025 —0.0481 0.0481 —0.3358 0.2852 0.2848

2 | —0.3358 0.2852  0.0006  —0.0004 0.0006 < 0.001 —0.3352 0.2848

i 2(® y(i) dgi) déi) ” d(i) ”1 2+ y(i+1)

0| 0.0000 0.0000 -0.3333 0.3333 0.6666 —0.3333  0.3333 N (—0.3352)
1| —0.3333 0.3333 —0.0025 —0.0481 0.0506 —0.3358 0.2852 0.2848

2 | —0.3358 0.2852  0.0006  —0.0004 0.0010 <0.001 —0.3352 0.2848

i () y @) dgi) dgi) I d® 2 2+ y i+

0| 0.0000 0.0000 —-0.3333 0.3333 0.4714 —0.3333  0.3333 N (0.3352)
1| —-0.3333 0.3333 —0.0025 —0.0481 0.0482 —0.3358 0.2852 0.2848

2| —0.3358 0.2852  0.0006  —0.0004 0.0007 < 0.001 —0.3352 0.2848
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Priklad 2. Newtonovou metodou feste systém nelinedrnich rovnic

1
m2—2x—y+§:0

4+ 42—4=0.
Pocitejte s pocatecni aproximaci z(®) = (0,1)” a pfesnosti & = 0.001.
Resend.

e Uprava na rovnic systému na stiedovy tvar:

1 1 1
x2—2x—y+§:(x—1)2—y—§:0—>y:(x—1)2—§ ... rovnice paraboly

2
x2+4y2—420—>x2+4y2=4—>%—i—yQ:l .. elipsa: § = [0,0],a = 2,b = 1

O

e Jacobiova matice:

8f1(1',y) _ _

o 20 — 2

afl(m7y) — _1
Ay 2% —2 —1
oz

an(Z'7y) _
dy =8y

e Vypocet z(1):

Resfme systém Jp(a:(o))d(o) = —F(z©):

-2 -1
0 8
Vypocet aproximace x(1):
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e Vypocet z(2):
Jr(xM) =

i
IS N6
I
7 N\
al~5l-
N~

_81> , F(z™M)

Resfme systém Jp(zW)dV = —F(zM):

Vypocet aproximace z(?):

1
(1) _ (2) _ (1) @ _ g ) _ ( 0.0274 -1\ _ (02226
¢V =g —a s =dY f <—0.0061 1) 7

e Vypocet ® analogicky

e Souhrnné vysledky (vysledky jsou uvedeny pro pouziti ruznych typu norem):

TIPRR  SRP YN
0 | 0.0000 1.0000 —0.2500  0.0000 0.2500 —0.2500 1.0000 g —0.2222
1] —-0.2500 1.0000 0.0274 —0.0061 0.0274 —0.2226  0.9939 0.9938
2 | —0.2226 0.9939 0.0004 —0.0001 0.0004 < 0.001 —0.2222 0.9938

AR O G T Gl T e G

0 | 0.0000 1.0000 —0.2500  0.0000 0.2500 —0.2500 1.0000 oa— —0.2222
1] —0.2500 1.0000 0.0274 —0.0061 0.0335 —0.2226  0.9939 0.9938
2 | —0.2226 0.9939 0.0004 —0.0001 0.0005 < 0.001  —0.2222  0.9938

i 2() y(z) d(lz) dgz) ” d(z) H2 2 (i+1) y(z+1)

0| 0.0000 1.0000 —0.2500  0.0000 0.2500 —0.2500 1.0000 == —0.2222
1| —0.2500 1.0000 0.0274 —0.0061 0.0281 —0.2226  0.9939 0.9938
2 | —0.2226 0.9939 0.0004 —0.0001 0.0004 < 0.001  —0.2222 0.9938
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Reseny priklad z praxe.

Babicka mé obdélnikovou zahradu o délce 20 m a §ifce 15 m. V ji-
hovychodnim cipu zahrady se nach&ézi zeleninovd zahradka ve tvaru
pravotuhlého trojuhelnika. Kratsi strany zahradky jsou tvoreny celou
vychodni stranou zahrady a polovinou jizni strany. Ve vzdalenosti 3 m
od severni strany a 5 m od zapadni strany se nachéz{ strom, u kterého je
na 12 m dlouhém lané ptivazana hladové koza.

Pomtuzete babicce zjistit, zda muze koza spast ¢ast urody na zahradce?
Pocitejte s presnosti € = 0.01.

L, (1
=\ 1.6765

8

o (uurr
— \ 16765

Resend.
Nékres zahrady:
4 3
Y e stiedovy tvar rovnice kruznice:
E (x—5)% + (y — 12)% = 122
9 r
e rovnice pfimky:
3
y=3%- 15
5m 10m
. 20m
Resime systém nelinearnich rovnic
(x =5+ (y—12)2 =122 =0
3
—STHy+15=0
e Jacobiova matice:
afl (LU, y)
=2(zx—5
o (z—5)
dy 2z —5) 2(y—12)
Ofalw,y) 3 = Jr@ =1 )
oxr 2 2
8f2(x, y) -1
Ay
e iteracni proces (vysledky pro ruzné typy norem)
i 20 y@ dgi) dgi) I d® Il LG+ y(i+1)
0 0 0 8.3696  -2.4457 8.3696 8.3696  -2.4457
1| 83696 -2.4457 2.0774 3.1162 3.1162 10.4470  0.6705
2 | 10.4470 0.6705 0.6074 0.9111 0.9111 11.0544  1.5816
3] 11.05644 1.5816 0.0626 0.0939 0.0939 11.1170  1.6755
41 11.1170  1.6755 0.0007 0.0010 0.0010 < 0.01  11.1177  1.6765
i 2 y(z‘) dg’) dé’) I d® 1 20+ y(i+1)
0 0 0 8.3696  -2.4457 10.8153 8.3696  -2.4457
1| 83696 -2.4457 2.0774 3.1162 5.1936 10.4470  0.6705
2 | 10.4470 0.6705 0.6074 0.9111 1.5185 11.0544  1.5816
3] 11.05644 1.5816 0.0626 0.0939 0.1565 11.1170  1.6755
41 11.1170  1.6755 0.0007 0.0010 0.0017< 0.01 11.1177  1.6765
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I O S P ) A
0 0 0 8.3696  -2.4457 8.7196 8.3696  -2.4457
1| 83696 -2.4457 2.0774 3.1162 3.7452 104470 0.6705 LA (11.1177)
2| 10.4470 0.6705 0.6074 0.9111 1.0950 11.0544 1.5816 1.6765
3| 11.0544 1.5816 0.0626 0.0939 0.1129 11.1170  1.6755
4 | 11.1170 1.6755 0.0007 0.0010 0.0012 < 0.01 11.1177  1.6765

e iteracn{ proces pro odhad druhého Feseni (vysledky pro rtzné typy norem):
R Y T
0 20 15 -2.3077 -3.4615 3.4615 17.6923 11.5385 A 16.8823
1| 17.6923 11.5385 -0.7211 -1.0818 1.0818 16.9712  10.4567 =T = (10.3235)
2 | 16.9712 10.4567 -0.0876 -0.1312 0.1312 16.8836  10.3255
3 | 16.8836 10.3255 -0.0013 -0.0020 0.0020 < 0.01  16.8823 10.3235
S O (I O R S
0 20 15 -2.3077 -3.4615 5.7692 17.6923 11.5385 ) 16.8823
1| 17.6923 11.5385 -0.7211 -1.0818 1.8029 16.9712  10.4567 =T = (10'3235)
2 | 16.9712 10.4567 -0.0876 -0.1312 0.2188 16.8836  10.3255
3| 16.8836 10.3255 -0.0013 -0.0020 0.0033 < 0.01 16.8823 10.3235
i| 2@ O 4P P dP )y alth ey
0 20 15 -2.3077  -3.4615 4.1602 17.6923 11.5385 ) 16.8823
1| 17.6923 11.5385 -0.7211 -1.0818 1.3001 16.9712  10.4567 =T = (10_3235)
2 | 16.9712 10.4567 -0.0876 -0.1312 0.1578 16.8836  10.3255
3 | 16.8836 10.3255 -0.0013 -0.0020 0.0024 <0.01 16.8823 10.3235

[verze: 31. X. 2017]



