Hexomopbuie npumepul pyuHozo cuema 011 1ab6opamopusix paoom 4 u 5

Humezpuposanue
3ananme. [lana dynkuus F(x)=1/(1+x+x"2), rne X uamensercs Ha uaTepBasie [1;-1] ¢ marom
unrerpupoBanus hx=(b-a)/10=(1-(-1))/10=0.2. Beiuuciuth 3Hau€HUE UHTETpPaja C MOMOIIBIO
YHUCJICHHBIX METOJI0B ¢ TouHOCThIO £€=0,0001.
Boruncnum 3nauenue pynkuuu F(x) 1715 COOTBETCTBYIOIINUX 3HAYEHUH X;:

Xo=-1 f(xo)= 1/(1+x+x7) =1/(1-1+(-1)*)=1

x,=-0.8 f(x))= 1/(1+x+x%) =1/(1-0.8+(-0.8)*)= 1,1905
x,=-0.6 f(xo)= 1/(1+x+x%) =1/(1-0.6+(-0.6)*)= 1,3158
x3=-0.4 f(xs)= 1/(1+x+x%) =1/(1-0.4+(-0.4)*)= 1,3157895
x4=-0.2 f(xs)= 1/(1+x+x%) =1/(1-0.2+(-0.2)*)= 1,1904762
X5=0 f(xs)= 1/(1+x+x%) =1/(1+0+0%)= 1

x6=0.2 f(xe)= 1/(1+x+x7) =1/(1+0.2+0.2%)= 0,8064516
x7=0.4 f(x7)= 1/(1+x+x7) =1/(1+0.4+0.4%)= 0,6410256
x5=0.6 fixs)= 1/(1+x+x%) =1/(1+0.6+0.6%)= 0,5102041
Xo=0.8 f(x0)= 1/(1+x+x7) =1/(1+0.8+0.8%)= 0,4098361
X10=1 f(x10)= 1/(1+x+x%) =1/(1+1+1%)= 0,3333

Memoo neswvix npamoyzonvhukos. S, =h, [yo +y ot J’H] =h, [ fx)+f(x)+..+ f(x, )]

[LP=0.2*(1+1.1905+1.3158+1.3157895+1.1904762+1+0.8064516+0.6410256+0.5102041+
+0.4098361)=1,876010

Memoo npasvix npamoyzonvhukos. S, =h [y, +y, +..+y,|=h[f(x)+ () +..+ f(x,)]

IPP=0.2%(1.1905+1.3158+1.3157895+1.1904762+1+0.8064516+0.6410256+0.5102041+
+0.4098361+0.3333)=1,742676

Memoo yenmpanvHbIX RPAMOY201bHUKOS.
S, =h, [y”l + Yy 4.+ y”nf: h, [f(xcl)+ f(x2)+...+ f(xcn)]
Cpennee 3nauenue Xc; 3HaueHue QYHKIMH OT CpeHero 3HaueHus F(xc;)

Xco= -0,9 f(xco)= 1/(1+x+x%) =1/(1-0.9+(-0.9)*)= 1,0952
Xei= -0,7 f(xci)= 1/(1+x+x%) =1/(1-0.7+(-0.7)*)= 1,2531
Xc,= -0,5 f(xc,)= 1/(1+x+x%) =1/(1-0.5+(-0.5)*)=1,3158
Xes= -0,3 f(xcs)= 1/(1+x+x%) =1/(1-0.3+(-0.3)*)= 1,2531
Xes= -0,1 f(xcs)= 1/(1+x+x%) =1/(1-0.1+(-0.1)*)= 1,0952
Xes= 0,1 f(xcs)= 1/(1+x+x%) =1/(1+0.1+0.1%)= 0,9032
Xce= 0,3 f(xce)= 1/(1+x+x%) =1/(1+0.3+0.3%)= 0,7237
Xcr= 0,5 f(xcs)= 1/(1+x+x%) =1/(1+0.5+0.5%)= 0,5756
Xcg= 0,7 f(xcg)= 1/(1+x+x%) =1/(1+0.7+0.7%)= 0,46
Xco= 0,9 f(xcs)= 1/(1+x+x%) =1/(1+0.9+0.9%)= 0,3716

ICP=0,2*(1,0952+1,2531+1,3158+1,2531+1,0952+0,9032+0,7237+0,5756+0,46+0,3716)=
=1,809343

Memoo mpaneyuii.

Smp :hx|:f(XO);f(xn) +f(x1)+...+f(xn1)j| S'mp — f(xnl)-;f(xn2)hx
ITR=0.2*((1+0.3333)/2+1.1905+1.3158+1.3157895+1.1904762+1+0.8064516+0.6410256+0.5
102041+0.4098361)=1,809343




Memoo napavon (memoo Cumncona).

h
S, =?x[f(xo)+f(xn)+4(f(x1)+f(x3)+~--+f(xn_1))+2(f(x2)+f(x4)+-~+f(x,,_z))]

S1(ueuetnnie)= 1.1905+1.3157895+1+0.6410256+0.4098361=4,5571512
S2(uetHbie)=1.3158+1.1904762+0.8064516+0.5102041=3,8229319
[PR=(0,2/3)*(1+0,3333+4*4,5571512+2*3,8229319)= 1,813846

Breraucnum mounoe 3nauenue HHTCTpaia

r

1
dx—> —

(1 + X+ x2)

r1
dx=1.81379936

(1+x+x2)
-1

[=1.81379924

J

Beraucinum nozpewtnocmu njist BCeX METOIOB:

QLP= |I-ILP]= |1.81379924-1,876010]= 0,062210

QPP=  |I-IPP|= |1.81379924-1,742676]= 0,071123

QCP= |I-ICP|= |1.81379924-1,809343|]= 0,004456

QTR= |I-ITR|= |[1.81379924-1,809343|]= 0,004456

QPR= |I-IPR|= [1.81379924-1,813846= 0,000046

Camovlm moUYHbIM ABNAEMCs Memood napado, e2o No2peutHoOCHb COCMAIsiem MeHbule
saoannou moynocmu £=0,0001.

Jughpepenyuposanue
Hpumep 1.
Pyunasn peanuzayus memoda. Ilycts nuddepeHimanbuoe ypaBHeHHE UMEET BU:

y’>+y +2y—x=0.

3aman uHaTEepBan unterpupoanus [a;6]=[0;3] u uncno pazouenuit n=3.
[Iar unrerpupoBanus hx=(b—a)/n = (3— 0)/3=1.
Hauanwsnsie ycnosusi: y(0)=1, y'(0)=2.
Jlist ynobera o003HauuM z(x)= »'(x). Toraa nuddepeHunanbHoe ypaBHEHUE BTOPOro MOPSIKa
npeoOpasyercss B cucteMy JAByX AuddepeHIraIbHbIX YpaBHEHHH IEpBOro Mpsiaka
OTHOCHUTEJIFHO JIByX HEU3BECTHBIX (PYHKIUMH V(x) U z(x)

—=—z-2y4+x
dx Y

¢ HavanbHbiMUu ycioBusiMu (0)=1 u z(0)=2 Ha uHTepBasie uHTerpupoBaHus [0;3] ¢ marom
hx=1. O06o03HauuM (GYHKIMHM B TMPABBIX YaCTSIX CHUCTEMbI AUPGEpeHIIUANbHBIX YPAaBHEHUM:
H(2)=z, fz(x,y,z)=-z—2y+x. Torna urepanronusie GOPMYIBI I HAXOXKACHUS V;, Z;, X;, THAC =1,
2, 3, 3anuuryTes B Bujze (Metoj Ditnepa):

Yi=DVia +hx'ﬁ’(zi—1)ﬂ

Z; =2, +hx'fz(xi—1ayi—1azi—1 )’

X, =x,, +hx



Ilpu i =1 umeem y, =yo + hx-fi(zg) =1+ 1.2 =3
7 :Zo+thZ(X0,yo, Z()):2+ 1(-2-21 +O):-2
X1=xg+thx=0+1=1

Ilpu i =2 umeem y, =y, + hx-fi(z;)) =3 + 1-(-2) =1
7y = 71 + thZ(Xl,yl, Zl) =-2+ 1(2 -23+ 1) =-5
X2=x1thx=1+1=2

[Ipu i = 3 umeem y3 =y, + hx-fy(z;) =1 + 1-(-5) =-4
Z3:Z2+thZ(X2,y2, 22)2-5 + 1(5 -2-1 +2):0
X=X+t hx=2+1=3

2.5

e .

Puc. 1. I'pagpuxu uckomvix ¢hynxyuti y(x) u z(x)
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Ilpumep 2.
Pyunasn peanuzayus memooa.
y"+4y'+4y-2x+3=0 y(0)=-1/4 y'(0)=-1/2 unrepnain [0;0.5]
Cnenaem 3aMeny z(x)=y’(x).Torna 3agada Kol 3aMeHUTCS pEIIEHUEM CUCTEMBI ypaBHEHUS
NEpPBOIO MOpPsIKA:
Z'=—4z-4y+2x-3

{y'= z }

Memoo Jiinepa (npocmoii):

%, =0+0.1=0.1
P, =-025+0.1(=0.5) = -0.3

7, =—0.5+0.1(~4(-0.5) — 4(~0.3) + 2(0.1) — 3) = —0.46
K=1
2, =0.1+0.1=0.2

y,= —0.3+0.1(-0.46) = —0.346

7, = —0.46 +0.1(~4(~0.46) — 4(~0.346) + 2(0.2) —3) = —0.4176
K=2
X, =02+0.1=03

), =-0346+0.1(-0.4176) = ~0.30424
7, = ~0.4176 +0.1(~4(~0.4176) — 4(~0.30424) +2(0.2) - 3) = ~0.408864



Memoo Jiinepa (moougurkayua Nel)

x,=0+0.05=0.05
Y, =-0.25+0.05(-0.5) =-0.275

7, =—0.5_0.05(~4(=0.5) — 4(=0.275) +2(0.05) - 3) = ~0.49
K=1
%, =0.05+0.05=0.1

Y, = —0.275+0.05(-0.49) = —0.2995

7, =~0.49 +0.05(~4(~0.49) — 4(=0.2995) +2(0.1) - 3) = ~0.4721
K=2
%, =0.140.05=0.15

Y, = —0.2995 +0.05(0.4721) = -0.32311
7,=-0.32311+0.05(-4(-0.32311) — 4(0.4721) + 2(0.15) - 3) = —=0.2991

Memoo Iiinepa (moouuxayua No2)
K=0
x,=0+0.1=0.1

Y, =—-025+0.1(-0.46) = ~0.296

7 =—0.5+0.1(~4(~0.296) — 4(~0;.46) +2(0.1) — 3) = ~0.4776
K=1
X, =0.1+0.1=02

Y, = —-0.296 +0.1(0.66) = —0.23

7, = —0.4776+0.1(~4(~0.4776) — 4(~0.23) + 2(0.2) - 3) = ~0.45456
K=2
2%, =02+0.1=03

p,=-0.23+0.1(0.272) = ~0.2028
7, = —0.45456 + 0.1(~4(~0.45456) — 4(~0.2028) + 2(0.3) - 3) = -0.431616

Memoo Jiinepa (moougurkayua No3)
K=0
x,=0+0.1=0.1

P, =-0.25+0.05(-0.5 +(~0.46)) = —0.298

7, =—0.5+0.05(2-0-3—3(~0.5) — 4(~0.25) — 3+ 2(0.1) — 4(~0.46) — 4(~0.3)) = —0.488
K=1
x,=0.1+0.1=0.2

Y, = —0.298 + 0.05(-0.488 — 4.552) = —0.55

7, =~0.488+0.05(2(0.2) — 3 — 4(~0.488) — 4(~0.298) — 3 +2(0.2) — 4(~4.552) — 4(~0.55)) = 0.4296
K=2
%, =02+0.1=03

P, =—0.55+0.05(0.4296 + (~1.2296)) = ~0.59
7, = 04296 +0.05(=3+ 2(0.3) — 4(0.4296) — 4(~0.55) — 3 + 2(0.3) — 4(~1.2296) — 4(0.4296)) = ~0.7064



Ipumep 3.
Pyunas peanuzayus memooa.
3aoanue:

Pemmnts 3amauy Komm ¢ HaganbHbIMU yCIIOBUSIMH.
y'—4y'+5y=3x
y(0)=2.5 »'(0)=2.2 unrepsan [0; 0.5]

Cymb peuwienus:
TpeOyeTcs onpenenuth Ha MPOMEXYTKe [a;b] ¢ marom hx mpubnrkeHHbIe 3HaUYeHUS (DYHKITII

y(X), y’(X), yIOBIETBOPSIOIIKE 1.y. 1 HAYAIbHBIM YCIOBHSIM, B TAOIUYHOU (hopme.
Xo X, .. X, .. X

1 n

Yo a] e Y T
Vo Voo Yo Y,
Pyunou cuem:
y'—4y"+5y=3x y(0)=2.5 y'(0)=2.2 [0; 0.5] n=4 hx=(b-a)/n  hx=(0.5-0)/4=0.125
X():O y0:2 ) Z():z 2
fy(z)=z fz(x,y,z)=3x+4z-5y
yi+1\\ yi + hx- fy(zi) \\

z. ‘ =7+ hx - fz(xi,zi)
%1 ) Nt
Ilpu i=1 Ilpu i=3 IHoayuunu oannsvie:
Vi =Yo+hx- fy(zy)=2.775 V3 =Yy +hx- fy(z,)=3.107 X y b4
z=2o +hx- f2(xg,29) =1.738  z3 =2, + hx- f2(x,,2,) =—0.398 0 ?25 2’27,35 1’27%8
X =Xy +hx=0.125 X3 =x, + hx=0.375 025 2992  0.919
lpu i=2 1Ipu i=4 0375 3,107 -0,398
Yy =y +hx- fy(z;)=2.992 Vs =y, +hx- fy(z,) =3.057 0.5 3.057  -2,399
z, =z +hx - f2(x,2))=0.919  z =2+ hx f200,2,) =-2.399
X, =x; +hx=0.25 ¥ =% +he =03

Hanpumep, Beraucnenne Z;=-0,398+0,125*(3*0,375+4*-0,398-5*3,107)=
-0,398+0,125%*(1,125-1,592-15,535)=-2,399

Memoo Jiinepa (c ycpeonenuem)
Ilpu i=1

Zl :ZO + thZ(xO,Zo) :1.534
X =x9+hx=0.125

Ilpu i=2
Vo= +hx (fy(zl);fy(zo)) _ 2862
22 — Zl + hX‘ (ﬁ(x1721)+ ﬁ(x0920) :0342

2
X, =x; + hx=0.25



Ilpu i=3

Y3 =y, +hx-

() + ) _ ) 2,
2

Ilpu i=4
)+ 5D 410
2

Y3 =y, +hx-

2y =2y he LORZITSCNI) Ly sop o L e (B2 ) + fo(x,7,) = ~3.575

2
X3 =X, +hx=0.375

X3=X, +hx=0.5

Memoo Iiinepa (c yenmpuposanuem)

[Tpu 1=1

Y12 = o+ fir(zg) = 2.61
Zyp =29t hxz-fZ(xo,zO) =1.97
Xyp =Xo + hx2 =0.06

Vi =Yy +hx- fi(z,,)=2.62
zy=2¢ + hx- f2(X))2,21/,) =2.32
X =Xy +hx=0.125

[Tpu 1=2

Va2 =3+ fi(z)=2.88
Z3p =24t h%-fZ(xl,zl) =1.71
X3/2 =X +h%=0.19

Vo =y +hx- fiz3,)=2.95

zy =2y + hx - f2(x3/5,23/,) = 1.88
X, =x; + hx=0.25

[Tpu 1=3
Vsiz=y2 + 1 fizy)=2.92
25/2 :Zz +h‘x2 'ﬁ(XZ,Zz):O.Sz

x5/2 :.X:2 +h'x2:O.31

V3=, thx- fy(z5,,)=2.93

Z3 :Zz +hfo(x5/3,25/3)=O.71
X3 =X, + hx=0.38

[Ipu 1=4

V7/2=)3 +h%-fj/(z3):2.84
Z7/2 :Z3+h%'ﬁ(X3,Z3):_141
x7/2:.X3 +h%20.44

Yy =y3thx- fy(z7,,)=2.73

Zy =23+ hx- fz2(x5,5,27,3) =-3.54
X4 =x3+hx=0.5

Pyunoii cuem memooa Pynze-Kymma

Buvicuumuieaem koagppuyuenmor:
k,=hx*f(x,y,2)

hx k k
k, =hx* f(x+—, y+—,z4+—
2 A ) y ) z 2)

hx k k
k., =hx* Y+ 4+
s =hx* f(x 5 y 2 z 2)

k3
5)

k
k, :hx*f(x+h—2x,y+73,z+

Ay=%(kl +2k, +2k; +k,)

Peszynivmam npeocmaeum 6 maoauuy

[ kl,. kz,. k3, k4,. Ay,

1 -0.6 -0.54 -0.50 -0.34 -0.5
2 -.091 -0.84 -0.80 -0.71 -0.82
3 -1.29 -1.20 -1.09 -0.92 -1.12
4 -1.75 -1.64 -1.53 -1.41 -1.58
5 -2.39 -2.25 -2.10 -1.94 -2.27




