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1. Metodou prostej iteracie vypocitaj prvy kladny koren rovnice

r—tanx =0

Riegenie: podla grafu funkcie f(z) = x — tanx vidime, Ze prvy kladny koren je niekde medzi 4.4 a 4.6.
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X - tan(x)

Na tomto intervale v8ak funkcia f(z) nie je kontraktivna:
5.56 = 1.3 + 4.26| = | f(4.4) — f(4.6)] > |4.4 — 4.6| = 0.2

Teda nie st splnené predpoklady postacujucej podmienky konvergencie prostej iterdcie, preto sa nedé
tato metoda v tomto intervale pouZit (pozn. metédou regula falsi sa koreti da urcit: 4.49340945790906,
konvergencia na 14 miest nastala po 47 iteraciach).

2. Newtonovou metoédou vypodcitaj koreni rovnice

pomocou

a potom pomocou




Riegenie: Pohladom na graf funkcie odhadneme pociatoény bod xg = 1.9:
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in(x) - x/2)*2 —— (sin(x) - x/2)*2 ——
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Derivacia f'(x) = sin2z — zcos x —sinz + §. Postupnym iterovanim dostavame:

Tn+l = Tp — ff/((g;';)) Tn4l = Tp — 2;[/((2;))

T; 1 T; 1 T;
1.9 21 1.89549426919368 0 1.9
1.89775297024188 22  1.89549426811383 1 1.89550594048376
2
3

1.89662508993725 23  1.89549426757390 1.89549426711282
1.89606004784374 24  1.89549426730394 1.89549426703398
1.89577724997123 25 1.89549426716896
1.89563578165988 26  1.89549426710147
1.89556503013927 27  1.89549426706773
1.89552965003509 28  1.89549426705085
1.89551195889670 29  1.89549426704242
1.89550311305589 30  1.89549426703820
10 1.89549869006757 31  1.89549426703609
11 1.89549647855644 32 1.89549426703504
12 1.89549537279662 33 1.89549426703451
13 1.89549481991566 34 1.89549426703424
14 1.89549454347491 35 1.89549426703411
15 1.89549440525447 36 1.89549426703405
16 1.89549433614423 37 1.89549426703401
17 1.89549430158911 38  1.89549426703400
18 1.89549428431154 39  1.89549426703399
19 1.89549427567276 40 1.89549426703398
20 1.89549427135337 41 1.89549426703398
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3. Metdédami delenia intervalov na polovice, regula falsi, newtonovou a tetiv vypocitaj koren rovnice
. x
sinx — - =0
2

RieSenie: Pohladom na graf funkcie f(x) = sinz — § odhadneme vhodny zaciatok iteracie zo = 1.895

(resp. interval (1.89;1.9)):



sin(x) - x/2
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Metoda delenia intervalov.

2 3 4 5

0.005 |

-0.005 |

-0.01

sinx) - x/2

1.88

Na intervale (1.89;1.9) ju mdzme pouzit (—0.000016 = f(1.89)f(1.9) < 0).

ak f(a)f(s) <0 tak

inak

Iteracie:

1
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5i
1.89500000000000
1.89750000000000
1.89625000000000
1.89562500000000
1.89531250000000
1.89546875000000
1.89554687500000
1.89550781250000
1.89548828125000
1.89549804687500
1.89549316406250
1.89549560546875
1.89549438476563
1.89549377441406
1.89549407958984
1.89549423217773
1.89549430847168
1.89549427032471
1.89549425125122
1.89549426078796
1.89549426555634

(b) Metoda regula falsi.
Na intervale (1.89;1.9) ju mdzme pouzit (—0.000016 = f(1.89)f(1.9) < 0).

b:=s
— s
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a+b

5i
1.89549426794052
1.89549426674843
1.89549426734448
1.89549426704645
1.89549426689744
1.89549426697195
1.89549426700920
1.89549426702783
1.89549426703714
1.89549426703248
1.89549426703481
1.89549426703365
1.89549426703423
1.89549426703394
1.89549426703408
1.89549426703401
1.89549426703397
1.89549426703399
1.89549426703398
1.89549426703398
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(sina— %) (b—a)

; _b_ a
sin b o —sina+ 3
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ak f(a)f(s) <0tak b:=s
inak =

Iterécie:

i S; i Si

1 1.89547993399511 4 1.89549426703373

2 1.89549422978416 5 1.89549426703398

3 1.89549426693717 6 1.89549426703398

(¢) Newtonova metoda.
Derivacia:
f(z) =cosx — =
Dalsf ¢len:
flxn) sinx, — §
T =, — =z, —
n+1 n f/(xn) n COS T, — %

Iteracie:

i ZT; i ZT;

0 1.895 3 1.89549426703398

1 1.89549440847864 4 1.89549426703398

2 1.89549426703399

(d) Metoda tetiv.
Zaciatok:
xo = 1.895
T = 1.9
Dalsi ¢len:
o Tp — Tp—1 o N (Sinxn - %) (xn - mn—l)
Tp41 = Tn f(fEn)f(xn) — f(xnfl = dn sin, — % —sinz, 1+ %

Iteracie:

i T; i T

0 1.895 3 1.89549426369454

1 1.9 4 1.89549426703398

2 1.89549298206913 5 1.89549426703398

4. Ur¢i prieseénik v prvom kvadrante

RieSenie: z grafu (alebo numericky

4z7 + 925 —36 =0
23+ 22 —-6.25=0

z rovnic) sa daju odhadnut pociatoéné hodnoty :cgo) =2, xéo) =1.5.
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Dalsie ¢leny pre Newtonov viacrozmerny algoritmus:
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iy oy O hi@” a8) fa(al”, 08") = 0,00 folel™, @) i (@) 2”)
1'1 :Jfl n n n -
O, fr(a™, a5 ))Qggmfz(% a3”) = 0, i 250,00 foay” 257)
CAE™MadY)  2a (i, 2lY) — afs@ 2fY))
8371”) 45:5%”)
9 (n)fz(x(n) :L‘(n))f (x(”) $(n)) . fZ(l’gn) (n))a ) ( (”)’xén))
CHREL S OO) RO ) ™)
0,y fr(y” ,25), o fa(y” )—5m<n>f1($1n 2" )5m§n>f2(931 , Ty
_4pE™ e) - A, 2f)
103:5”)
Tteracie:
x(li) xéi)
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2.00000000000000
1.97449845679012
2.01261246293245
2.01246117875269
2.01246117974981
2.01246117974981

1.50000000000000
1.48333333333333
1.48323970037453
1.48323969741913
1.48323969741913
1.48323969741913



