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The purpose of this special problem is to study some types of orthogonal polynomials.

There are three selected types of applications of orthogonal polynomials in numerical

computation. These three types of applications are; numerical integration, numerical solution of

the ordinary differential equation, and numerical approximation of a function. Some examples are

illustrated. This special problem is useful for students and researchers in mathematical

computation.
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dyt: v o dao [
Eluuummauwuﬁmﬁmwwmu
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T =0-a)r, @)= Br, (),k=0],..,n-1
7, (t)=0,7m,(r)=1 (3.6.4.5)
W W(x)=1+sin(1/1),a = 0uneb =1 519g 1FUTHus lumsmmnun

wadenn Tawsnezldaves Ci(l) = 0.3374039229 uag

Si(1) = 0.9460830704 11l aluaunsiIfuie 19 lumsmySiug

1 0 &

211 =—+4 we £=0,1,2,..,13

Hy 1 Hy
1o k=0

1
Ho =F+u8 =1+,

4 sint 3 . & z
o oul = rl7;1ﬁ=:mn1—(h(n de  Ci(l) = 0.3374039229

Uy = sin1-0.3374039229 = 0.50406706190789
U, =140.50406706190789 =1.5040670619078965

1o k=1
1 ! 0
=y =—4
H 141 M 5 Hy

310 ﬂ/?n :_lc}r—2[ﬁ((:0$1—ﬂ£_])+ sinl} L‘f}'ﬂ k=012,..,13

jilp k=0 u :O—j_—g[b—ij(cosl~u?,)+ sinl}

wazon 2% = [0 =2 _5i(1) = 0.62471325639490  ile
' f 2

Si(1) = 0.9460830704

ul -1 -—l—(cosl—41624713256)+sn1{}=(137853001733802
0+2]0+1

Uy = é +0.37853001733802 = 0.87853001733802



1o k=2
1 o 1 0
=+ =—+
Hy 7+1 My 3 Hy

o ny:ﬁ[ﬁ(cosl—y,?_l)ﬂinlil e k=0,1,2,.,13

o k=1l = 1%5[11? (cos1— u )+ sinl} = 0.28652953559601

Uy = % +0.28652953559601 = 0.61986286892934

o k=3
1 o 1
H 341 Hs 4 My
nn o AR L(cosl—yo )+sin1 dlo k=0,1,2,..,13
U k2 k+1 . \ U

o k=2 ul= ﬁ{ﬁ (cos1— 4 )+ sin 1} = 0.22384877024615

Uy = % +0.22384877024615 = 0.47384877024615

e k=4
1 0 1 0
= ful =4
Hy A+ My s My

10N Uy, = 7c-—i?l:ﬁ(cosl — iy )+ sinl} o k= 0,1,2,..,13

o k=3 pl = g%{ﬁ(cosl— 1)+ sin1:| = 0.18098283547519

Hy = %+ 0.18098283547519 = 0.38098283547519

4
1D k=5
1 0

1

0

U =—+ U, =—+ U
> 541 e 7

91 u,?+]:k—l-2—|:—];—3—1(cosl——y,?_,)+sinl] e k=0,1,2,..,13

o k=4 ul = 2—1%5[4—1—1(0051 —ul )+ sinl} = 0.15079361532205

Us = é +0.15079361532205 = 0.31746028198872
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&
1o k=6
1 0 0
_—+ _—
He 641 He 7 He
nn =———1—— ;(cosl—,uo )+sin1 deo k=0,1,2,..
k42| k+1 ! T

o k=5 pl = ﬁ{g—h(cosl —ud )+ sinl} = 0.12876536617239

He = % +0.12876536617239 = 0.27162250902953

lﬁﬂ k=7
1 N
=) ==+
Hy 741 Hy 3 Hr
M =—1—— —1——(0051—,110 )+sin1 de k=0,1,2
U k2] k e+l - N\

o k=6~ ul= 6%5{6—:—_—1(0051 o AR sinl} =0.11213938543217

Hy = % +0.11213938543217 = 0.23713938543217

!ﬁt’) k=8
1 o ey
Hg 841 Hs 9 Hg
10 uy :—1~ ——1—(cosl—y° )+sin1 e k=0,1,2
k+1 k+2 k+1 k-1 s dy &y
A 1 1
o k=7 O =~ | ——lcosl— u?)+sinl|=0.09921256691887
ENG 7+2[7+1( “°) }

Hy = % +0.09921256691887 = 0.21032367802100

119 k=9
U S SR S
Hy 9+1 Hy 10 Ho

NN py,, = k—ii[—k—i_l(cml -, )+ sinl} e k= 0,1,2,...

o k=8 = S—li[ﬁ (cost— )+ sinl} = 0.088904464263412

Uy = % +0.088904464263412 = 0.188904464263412

,13

,13

,13

,13
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e k=10
1

S S R
0 =041 Mo 1 Mo

0 e = 7(%[k—i—l—(cos] -1y )+ sin 1:| o k= 0,1,2,..,13

o k=9 pf, = 9—35[—9%(0051 — i )+ sinl} = 0.08050726897298

U

Hyg = —111— +0.08050726897298 = 0.17141635988207

1o k=11
1 + 0 __j_+_ 0
Hiy 11+1 Hn 12 Hi
1 0 : 4
1M 0 = | ——{cosl—p,  )+sinl We k=0,1,2,...,13
Hin k+2[k+1( :ukl) }

A 1

Weo k=10 u’ =

S 7 sl 10+2[
1

Hy = 7 +0.07354226268554 = 0.15687559601888

(cos1— u )+ sin1| =0.07354226268554
1041

4
o k=12
1

= + O:—+ 0
D +1 Hiz 13 Hip

Hio

NN, = i{k—:j(cosl - fomy )+ sin 1} ek = 0,1,2,..,13

e k=11 uf = 1112{

SN (cos1~ pzf )+ sin 1} = 0.06767594137557
+

Hyy = % +0.06767594137557 = 0.14459901829865

lﬁf‘) k=13
1 o _ 1 0
Hiz :1—5‘_‘}__1‘*',“13 =ﬁ+ﬂ13
an ul, =—1—[L(cos1—y;’,l)+ sinl} do k=0,1,2,..,13
k+2 k+1

o k=tz pf = (cos1— ) )+ sin 1} = 0.06266968596530
124212+
= 1—{4— +0.06266968596530 = 0.13409825739388
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14
@ A

ﬁmaﬁwﬁﬁ"lﬁmﬂms14wﬂ?ﬁuﬂmuﬁﬂuwnumL%W‘]gamﬂnz"lﬁ’mu
P,(x)=1.0
P (x) = x-0.58411158915971
P,(x) = (x*-1.0475504276 x +0.19975281328)
= (x-0.25066779663372143017933592550803)( X -0.79688263096627856982066407449197)
P,(x) = x*-1.5453133879 x2+0.64226383703 x -0.053331691216
= (x-0.11014763253225962983751411680908)( X -0.54225045181748092993063183964436)
(x -0.89291530355025944023185404354655)
P,(x) = x*-2.0809723570 x* +1.4145459603 x* -0.33924918030 x +0.017485542076
= (x -0.069880453323833859509279729900598)( X -0.38953709443750893986222856780907)
(x-0.68827923194711035034420664104089]( X -0.93327557729154685028428506124945)
P,(x) = x°-2.5478870542 x* +2.3235876385 x* -0.90299274239 x* +0.13568352985 x
-0.0048259647129
= (x 0.050398372067522056000042180258110)( X -0.24938655795857394122593023830712)

(x-0.51972000381183520014976428880353)( x -0.77458566579359322044425870268495)
(x-0.95379645456847558218000458994629)

P, (x) = x°-3.0428985420 x° +3.5121950160 x* -1.9020626509 x* +0.479942251797 x* -
0.047352564962 x +0.0011190032598

= (x-0.033694728452473119636026364617253)( X -0.15549991211152837925117627528172)
(x-0.41650309118098299460019962872368)( x -0.63459975975126969045155620408811)
(x-0.83553961803771040435132861877510)( X -0.96706143246603541170971290851413)

P,(x) = x"-3.5765134367 x° +5.0800707555 x° -3.6338966329 x* +1.3651153144 x° -
0.25301565376 x >+0.018807724545 x - 0.00032753741720
= (x-0.024478132384244639670466381895150)( X -0.12225516034772502465708530024606)
(x -0.34398640427472470120951815872160)( x-0.52353754295161328368898118511876)
(x-0.71299667070910623037665675016524)( x -0.87413969597381684621231879820281)
(x-0.97511983005876927418497342565038)
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3.6.50anTua10mIn w(t)=1+cos(1/t) U124 [0,1] ¥inauslas Gautschil4]

WS ououdunsun 2.1 510 muald

1
1, = jtk[l +cos(1/0))dr,k =012,... (3.6.5.1)
0

0

1
o w da v a
wag u) = ft" cos(1/1)dr g MIANUANWUTILULUNA L,
0

0 1 1 . 0
= ——=|cosl———(sinl+ g, ) |k =0L2,.. 3.6.5.2
Ml k+2I: k+1( Hioy) ( )
N1
11, ==Ci(1), u = cos1 +Sf(1>—§ (3.6.5.3)

W(x)=1+cos(l/1),a = 0uazh =1 15191% YSwuslumsvmmuinga
sann Tawsazldmves Ci(l) = 0.3374039229 uaz Si(l) = 0.9460830704

i lddnaluaumsildume 19 lumsmSwus

nn L, =7€-i—r-l+yf e k=0,1,2,...,13

A
e k=0

1
Ho :m+ﬂg =1+ 41,

nwn ud =cosl+ Si(l)—% die Si(1) = 0.9460830704

ue =-0.084410950526756901
ty =1+(—0.0844109505267569) = 0.9155890494732431
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A
1o k=1
1 o 1 0
=—+ —+
M 141 H 5 H

—Ci(1) = -0.3374039229 il Ci(1) = 0.3374039229

wazn u’, =
{cosl - L(sinl + (—0.3374039229))} =0.018117621980122

0

M=

0+2
U = l+0.018117621980122 =0.518117621980122

1o k=2
1 0 0
H, 7+1 M 3 Hy

0 l 1 . 0 4'
= ——c0osl————\sinl + Wwe k=0,1,2,...,13
k+1(ln 'uk_])

{cosl o (sinte )} = 0.053924096242523

We k=1 ul s
+

Uy = L +0.053924096242523 = 0.387255742957586

A
e k=3

byl e
M 341 M3 4 )

(sin1+u£_l)} e k=0,1,2,...,13

0 y,?+l:k+2{cosl—k+l

{cosl S it )} = 0.063443192568033

fiip_ k=2 uy = 525
+

Uy = ! +0.063443192568033 = 0.313443192568033



A
19 k=4

SN SO BN
Hy 441 Hy 5 Hy

1A y,‘fﬂzklz[cosl—kl (Sin1+ﬂf-1)} e k=0,1,2,...

+1
1
3+2

e k=3 uf

l:cosl —3—1—1(sin1 +pl )} = 0.063290707121107
+

Hy = é +0.063290707121107 = 0.263290707121107

!ﬁi’) k=5
hy =t gl =
syl 776 7
0 1 1 . 0 A
0 =——|cosl- sinl+ we k=0,1,2,..
M 42 k+1( /uk—l)
A 1 1
W k=4 0=~ Jcosl———(sinl+ )| =0.059886578398826
s 4+2[ 4+1( i )}

Hs = % +0.059886578398826 = 0.226553245065492

Lﬁa k=6
1 At S,
He 6+1 He 5 He
nn oy, N ale cosl———l—(sin1+/1° ) e k=0,1,2
k+l k+2 k+1 k=1 o Loy oo
& i 1
(e k=5 O~ ~ lcosl———(sinl+ u’ )| =0.055644098649520
K 5+2[ 5+1( = )}

He = %+ 0.055644098649520 = 0.1985012415066627

!ﬁi’) k=7
1 A
Hy 71 Hy 8 H;
M, = —|cosl-——(sin+ ) de k=0,1,2,..
k+2 k+1

e k=6 u = 612{(:031—6—1—1(sin1+,u50)}:0.051442117461969

Hy = % +0.051442117461969 = 0.176442117461969

,13

,13

8 i

13
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1o k=8

1
Loy =t p

=8 9

N y,?H=ﬁ[cosl—k—3—l(sinl+y,?_,)} e k=0,1,2,..,13

Lf}ﬂ k=1 ug = 71—2[cosl - 71:—1(sin1 + 4 )] =0.047573657826218

Hg = % +0.047573657826218 = 0.158684768937329

Iﬁ'f’) k=9
e
Hy 911 Ho 10 Hq

o ,u,?H:Z—i—g[cosl—k—i—l(sinl+u,?~,)} e k=0,1,2,...,13

1
8+2

1o k=8 ,u;)

[cosl 3 8—1—1(sin1 ol )} = 0.044108973894927
+

Hy = T% +0.044108973894927 = 0.144108973894927

e k=10

1 1
+ fho =+ Hg

Fo = Toa 1

on = k—ig[cosl 2" : 1 (sinl + 2, )} dlo k=0,1,2,..,13

e k=9 ub = ﬁg{cosl—;ﬁi(sinl ol )} — 0.041036167418612

Hyo = 1—11 +0.041036167418612 = 0.131945258327703

!i}i’) k=11
1 0 1 0
Hi 1141 Hi 12 Hi
nn o =—1— cosl - ! (sin1+,u0 ) de k=0,1,2,..,13
k+1 k+2 k+1 k-1 s ly Lpeeey

A 0 1 1
1o k=10 Hi Zﬁ)—.;._z C051—10+1

Uy = %+ 0.038316253074596 = 0.121649586407930

(sin1+ p )} = 0.038316253074596

48



49

!‘ﬁ'ﬂ k=12
] o 1 0
Hi2 =15 T Hyp :E'*'/llz
ol =—1——[cosl——1—(sin1+,u,?_] )} dlo k=0,1,2,..,13
k+2 k+1

4 o 1 1
Wo k=11 4y, =~—— cosl—11+1

(sin1+ & ) | = 0.035904618706354
11+2

Uy = % +0.035904618706354 = 0.112827695629431

e k=13

L S R
B3+1 His 14 His

Hi3

NN w4, :ﬁé{cosl——ﬁi(sinlntyf_, )] dle k=0,1,2,..,13

4 1
We k=12 u’ =———|cosl—
Hiz 12 [

; (sinl+/1,°|) =0.033759026035183
+2 +1

Uy = ﬁ +0.033759026035183 = 0.1051875974637355

v

131waé’wﬁﬁ‘lé’fmamamﬂ?ﬁuﬁtmuﬂ'ﬂuwuumL%aéamﬂ%x"lﬁ'ﬁqﬁ
P,(x)=1.0
P(x) = x - 0.56588446779690
P,(x) = x*-1.0025531762 x +0.14437123802
= (x-0.17431025992968662513010612771657)( x -0 .82824291627031337486989387228343)
P,(x) = x*-1.5824780708 x*+0.67308939494 x -0.053909500391
= (x-0.10373301777822315508964367748270)( x -0.57512568516024958877787855736580)
(x-0.90361936786152725613247776515149)
P,(x)= x*-2.0076378803 x> +1.2840862156 x*-0.27811299492 x +0.013996674327
= (x-0.071245702984702891835316043879885)( X -0.29958275566851716279985443857906)
( x -0.70000051298413039539025757287773) x -0.93680890866264954997457194466333)
P,(x) = x°-2.5449446465 x* +2.2864412946 x> -0.84721948143 x+0.11202998832 x
-0.0034038523254
~ (x-0.042606870630256823864869747375654)( x -0.18650689639698773687849271576842)
(x-0.56158130377969163741570594913558)( x -0.79591164526503740199239781398089)
(x-0.95833793042802639984853377373945)
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P.(x)= x°-3.0923378873 x° +3.6348966522 x * -2.0092008317 x* +0.51848325821 x
-0.052316088766 x +0.0012385722196
= (x-0.033364352243329578827284155151923)( x -0.16148146833705614030256511891289)
(x-0.42924012587388729353225886981712)( x -0.65358889906035940338352641270090)
(x-0.84550778771482476112200300608902)( X -0.96915525407054282283236243732815)
P.(x) = x’-3.5473940562 x° +4.9742231281 x° -3.4905806059 x * +1.2776224130 x’
-0.23076198036 x> +0.017442871855 x -0.00033263143225
= (x-0.027884633881816535596828555889635)( x -0.13647254803492052844050587195696]
(x-0.25885218091286170519758899732627)( x -0.54043263562707298567604319988538)
(x-0.72648086323818584631569848668965)( x -0.88077355720790917698748990120640)
(x-0.97649763729723322178584498704571)
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msthmymuseiann lfldlumsdnnangdiay

¥ (%] a d d
4.1 phwumsdszanannlSnusinedIsve und-nremnsiwes

gasiiauldn n 9aRdSiuTunYIe[a,b]uuAe

[f@ar =Y 4. 1(x) @4.11)

¥

4 o Y ¥ a 3
FIUTHUN Ak uaz9a x, VlﬂiJ'ﬁ]']ﬂﬁllﬂ'ﬁl‘]NLﬂu

A+A,+..+ A4, =b-a
h
o WA x . AW x5 jxdx

(4.12)

b
Ax A A = Ix""dx

a
{ 12t Y 4 <
sinuuh (@.1.1) sz lilmnmandou e f(x) iunguiy 0<m < n—1
4 4 o [ ) aw Jdo w 1
sUuuUMA-AI0aIA51995 7 PFMSUNITHIANRATHUTIINRALLT S

W

e [a,b] Tmﬁ;ﬂuuwmaumimﬁ
[w)f(x)ax = iAk f(x) (4.1.3)
a k=1

& A 1 IS) :/’ =) [} oy & Y %
%3 x, ADAITINVOINVINUFIARIN p, (x) ¥0IANT nuUBNIA [a,b] Fapanaeiy

Y
o @ T v A
HanFun9 w(x) way A, mmmm"l@’f%mqmmu

L wp, (0,

ok x-x,

4.1.4)

{ [7-3I 4 4 3
sUuuuf (4.1.3) vz hilimamamden We f(x) Wuwyuiw 0<m<2n-1
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d 4
4.1.1 lupuveuma-1aeesnd

E 4 ¥
wpwAamnmevesatiumyudminlugella [-11] Taeiifeidudae

w(x) =1 faiugtupuvesmsnmlifusuuuiiie
1 ]
[7(yax =3 4, f(x)+ELf]
-1 k=1

1 3| -
nMsnga x, wazganas 4, Wuldawnladnuuudy

a o ' ¢ ¢ A ]
M5 19IN4.1 Lﬂuﬂ’]ﬂ\iﬂﬁl'ﬂ\i X, Mag Ak %1ﬂ§,ﬂLL‘U‘ULﬂ1ﬁ-Lﬁ@%’0Qﬂ LW@ﬁZﬂ'Jﬂcluﬂ’liﬁl‘]f

sthwnlumsnnlSiug

Roots (z,) L F(z)dz = ’ZO: W (z) Weight Factors (w, )
1 0.57735 02691 89626 Two-Point Formula 1.00000 00006 00000
n-=1
0.00000 00000 00000 Three-Point Formula 0.88888 88888 88889
1 0.77459 66692 41483 n=2 0.55555 55555 55556
1 0.33998 10435 84856 Four-Point Formula 0.65214 51548 62546
+0.86113 63115 94053 n=3 0.34785 48451 37454
0.00000 00000 00000 Five-Point Formula 0.56888 88888 88889
+0.53846 93101 05683 n=4 0.47862 86704 99366
1+ 0.93246 95142 03152 0.23692 68850 56189
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d
4.1.2 Jlunuveany NS
3 o - 4 @ 3
WHHIWAIINAWNS A w(x) = e Tavhia = 0uaz b= Auiugiluuvves

msmysiuguuuileziiy
fe"f(x) =2 4. f(x)+ELS]
0 k=1

4 v [4 @ ' : [y J 4
ﬂ151~1ﬁ4.2 ﬂ']i’]ﬂﬂlﬂflwnu'\lli’nlm5Lm%ﬂ'ﬂ]i$ﬂ?J1Jﬂ'Nuwﬂuﬂ'ﬂﬂﬂm']ﬁ-a"llmi

Roots ( z -z N Weight Factors(w,
( ') fe F(z)dz—’;w,F(z,) g ( ')
0.58578 64376 27 Two-Point Formula 085355 33905 93
3.41421 35623 73 n=1 0.14644 66094 07
0.41577 45567 83 Three-Point Formula 0.71109 30099 29
2.29428 03602 79 n=2 0.27851 77335 69
6.28994 50829 37 0.(1)10389 25650 16
0.32254 76896 19 Four-Point Formula 0.60315 41043 42
1.74576 11011 58 n=3 0.35741 86924 38
4.53662 02969 21 0.(1) 38887 90851 50
9.39507 09123 01 0.(3) 53929 47055 61
26356 03197 18 Five-Point Formula 0.52175 56105 83
1.41340 30591 07 n=4 0.39866 68110 83
3.59642 57710 41 0.(1)75942 44968 17
7.08581 00058 59 0.(2)36117 58679 92
12.64080 08442 76 0.(4)23369 97238 58
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4.1.3 uuuveswymeIn

9
2 e W

s s x aw o 4 g
WUINAIDINUOTUA w(x) = e Awiuguuvesmamswusuuuiaziiv
© n
_XZ
fe fGode = 4, f(x,) + ELf]
—w k=1

1 1 =) Q ' :‘ o 4
M3904.3 Manvesnyuuuesia H,, (x)uazdidsgnouarnihminveumd-

L)
Uasus

n
Roots (x, ) J:e_xz F(x)ak = ZW,F(x,) Weight Factors (w, )
i=0
Two-Point Formula
+0.70710 67811 0.88622 69255
n=1
+1.22474 48714 Three-Point Formula 0.29540 89752
0.00000 00000 n=2 1.18163 59006
+1.65068 01239 Four-Point Formula 0.08131 28354
+0.52464 76233 n=3 0.80491 40900
+2.02018 28705 0.01995 32421
Five-Point Formula
+ 0.95857 24646 0.39361 93232
n=4
0.00000 00000 0.94530 87205




a o 1 : :
4.1.4 WHPBIBININN w(x) = ———==, w(x) = V1 +x* Ao a=0uazh=1%
V1+x?

HauelagPodisuk [6]

nnflantugaedansn  w(x)=Vi+x* Tngfia=0uayb =159zt iy

v
ATAT AYUIVFIAIRIN

po(x)=1.0
p,(x) =x-0.5309976652
P, (x) = x* ~1.0234523093x + 0.1773933380
= (x—0.2210883743)(x ~ 0.8023639350)
p.(x)=x" ~1.523000388x" +0.6222069705x — 0.05333 17048
= (x—0.1162858009)(x — 0.5133956005)(x~ 0.8933189873)
P (x)=x"=2.0227637825x" +1.3191134400x" - 0.2985481776x
+0.0152586613
= (x—-0.0710914682)(x —0.3381120474)(x — 0.6799252579)
(x-0.9336350090)
ps(x)=x" =2.5226535516x" +2.2667965962x — 0.8612858775x
+0.1250047782x — 0.0042423780
= (x—0.9548402718)(x — 0.2355290535)(x — 0.5085089505)
(x—0.7759675012)(x - 0.9548402718)
e (x) = x%=3.0225935016x" +3.4648487766x" ~1.8668649143x
+0.4723294550x" ~0.0478919716x + 0.0011577601
=(x-0.0343070657)(x —0.1720591917)(x —0.3890126914)
(x—0.6210277770)(x —0.8421390033)(x — 0.9640477726)
P (x)=x"=3.5225450748x" + 4.9130663975x° ~3.4403639879x"

+1.2630157827x° —0.229883075x2 = 0.0172345366x
—0.0003118397

=(x-0.0257937474)(x - 0.1311433199) (x - 0.3014895668)
(x—0.5062299305)(x —0.7086365759)(x — 0.8739788305)
(x-0.9752731038)
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MmN 44 Aol 4, We n=123,...,7 a0 w(x)=vl+x’ lavha=0uazb=1

4

n

1.1477935747

0.5358430511
0.6119505236

0.2891038080
0.5033299843
0.3553597823

0.1786775386
0.3512635205
0.3895324751
0.2283200405

0.1209662749
0.2508646114
0.3207202074
0.2972290388
0.1580134395

0.0851762636
0.1934604315
0.2405142322
0.2883510506
0.2249841592
0.1153074375

0.0656730956
0.1432560463
0.2020365663
0.2351217586
0.2318378479
0.1819149536
0.0879533063
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nnantuadminaes W(x) = Taof a =0 wag b =1 519glFsRuslums

1
Jiex?
HWWHHWLGQ]Ngiﬂm
po(x)=1.0
P, (x)=x-0.5555555556
p, (x)=x*-1.0461538462x+0.1923076923
=(x—0.2379422616)(x - 0.8082115846)
ps(x)=x"~1.5442176871x" +0.6462585034x — 0.0585034014
= (x—0.1246629457)(x - 0.5240590673) (x — 0.8954956741)
s (x)=x"—2.0436137058x +1.3530633416x> —0.31390001394x
+0.0168372644
= (x—0.0755251964)(x—0.3479782555) (x - 0.6854382012)
(x—0.9346720527)
ps(x)=x" ~2.5433478572x" +2.310808495x" - 0.89198572618x"
+0.1326545105x —0.0046981132
=(x-0.0503722277)(x —0.2431410918)(x - 0.5153615917)
(x—0.7790588782)(x ~0.9554141644)
e (x)=x° ~3.0432049788x° +3.5189761239x" —1.9180200925x"
+0.49308357123x°
—0.0511858546545x +0.0012852315
= (x-0.0359032117)(x —0.1779330612)(x - 0.3936011651)
(x—0.6310140364)(x - 0.8370816759)(x—0.9676718227)
Py (x)=x"—3.5430806493x° +4.97772551647x° —3.516979401x"
+1.3064011368x"
—0.24152023596x° — 0.01852185x —0.0003467331
= (x-0.0268513306)(x —0.13525091) (x - 0.3073502987)
(x—0.5112719338)(x=0.7116468084)(x —0.8752079132)
(x—0.9755014545)
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M3 45 Aed A do n=1.2,3,..7 910 W(x)= 1 Yavfa=ouazs=1
1+x*

n A4,

1 0.8813735872

2 0.4687223003
04126512869

3 0.2673101166
03956641601
0.2183993053

4 0.1693304129
0.3041149290
02749687503

0.1329594948

5 0.1160525478
0.2287920095
0.2537321224
0.1937894909
0.0890074164

6 0.0842410462
0.1748097707
0.2165103552
0.2002244676
0.1419545688
0.0636306786

7 0.0638402913
0.1366261926
0.1808261471
0.1865650683
0.1579689428
0.1078426909
0.0477042542
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y o 1 ' ’
4.1.5 NHUIBINININA w(x) = o w(x) =1+ x Inef g = O uaz b = 1 Minaue
+x
iﬂE’JPodisuk[7]
s 1 o 1 P a v d
nnanTuesdimsn  w(x) = . Taof a =0 wag b=1 1519155Wuslu
+x

NIINI wnmm%aﬁyamﬂ

po(x)=1.0

p,(x)=x-0.4426950409

p, (x)=x" -0.9542080584x +0.1437706959

= (x-0.1875223329)(x ~ 0.7666857255)
p, (x)=x* —1.45586023x" +0.55586023x ~ 0.0426433717
= (x—0.1201075693)(x - 0.47555636)( x — 0.8781963001)

p, (x)=x"=1.9564125459x" +1.220333104x* ~0.259561813x +0.0121063415
(x—0.0639745619)(x —0.3125345809)(x—0.6538160142)
(x—0.9260873889)

ps(x)=x" =2.4566590551x* +2.1355403359x" - 0.7776092666x"
+0.106664494.x - 0.003349097

=(x-0.0437685388)(x - 0.2189388636 ) (x - 0.484477712)
(x—0.7588883922)(x —0.9505855484)
e (x) = x* =2.9566155936x° +3.3006299909x" ~1.7217722270x’

+0.4183619162x°
—0.04028976641x +0.009100924
=(x-0.031 7937746)(x -0.161 2506469)(x — 0.3678556979)
(x - 0.6072541695)(x —-0.82376501 84)(x £ 0.9646962864)
P, (x) =x"—3.4505175086x° +4.6977099607x° - 3.1967034225x"

+1.1338163328x%° —=0.1977908682x* = 0.0140682856x
—0.0002378395

= (x—0.0239181439)(x=0.1225788814)(x - 0.285455718)
(x—0.4869781073)(x - 0.6926762671)(x - 0.8654888719)
(x—0.9734215189)



: ! 4 1 ]
Msai46 awes 4 Wen=123,.,7 90 w(x)=1— Toeoh a=0 uaz b=1
+x

A

n

4,=0.6931471806

A4, =0.3877545308
4, =0.3053926497

4,=0.2319457241
4, =0.3026426227
A, =0.1585588337

4,=0.1518192973
A4, =0.2428050790
4, =0.2027497073
4, =0.0957730970

4,=0.1063770448
4,=0.1899308127
4, =0.1923481582
A4, =0.1406443733
A, =0.0638467916

A, =0.0783982853
4, =0.1497747410
4, =0.1694242950
A, =0.1477770260
4, =0.1022402124
4, =0.0455326209

A4 =0.0595720288
4, =0.1194339275
A, =0.1457598224
A4, =0.1411057007
A4, =0.1153590887
A, =0.0776782011
A, =0.0342384114
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anfledfumaiafiaes w(x)=1+x Taofia = 0uaz b =1 1519314 USiudlumanmmu
Fadenn
po(x)=1.0
P, (x)=x-0.5555555556
p, (x)=x"—1.0461538462x +0.1923076923
= (x—0.2379422616)(x —0.8082115846)
ps(x)=x" —1.5442176871x" + 0.6462585034x - 0.0585034014
= (x—0.1246629457)(x —0.5240590673)(x — 0.8954956741)
. (x)=x"—2.0436137058x" +1.3530633416x* —0.31390001394x
+0.0168372644
= (x—0.0755251964)(x —0.3479782555)(x —0.6854382012)
(x—0.9346720527)
ps (x)=x" —2.5433478572x" +2.310808495x" —0.89198572618x
+0.1326545105x ~0.0046981132
= (x—0.0503722277)(x - 0.2431410918) (x—~ 0.5153615917)
(x=0.7790588782)(x - 0.9554141644)
e (x) = x° =3.0432049788x° +3.5189761239x" ~1.9180200925x’
+0.49308357123x
~0.0511858546545x+0.0012852315
= (x—0.0359032117)(x - 0.1779330612)(x - 0.3936011651)
(x—~0.6310140364)(x —0.8370816759)(x—0.9676718227)
s (x)=x" ~3.5430806493x° +4.97772551647x° —~3.516979401x*
+1.3064011368x
~0.24152023596x> —0.01852185x —0.000346733 1
= (x~0.0268513306) (x —0.13525091)(x - 0.3073502987)
(x—0.5112719338)(x—0.7116468084)(x —0.8752079132)
(x—0.9755014545)



MmN 4.7 fves 4, o n=1,23,.,7 90 w(x)=1+xlaoh a=0 uaz b=1

A

n

4,=15

A, =0.6645702798
4, =0.8354297202

A4, =0.3388144440
4, =0.6696725928
A4, =0.4915129632

4,=0.2015128287
A4, =0.4476973456
4, =0.5331714606
4,=0.3176183650

4 =0.1328921374
A4, =0.3067464033
A4, =0.4282332940
A, =0.4115700284
A, =0.2205581369

A, =0.0940450312
4, =0.2200386900
A, =0.3284251085
A4, =0.3753700260
A; =0.3205651549
A, =0.1615559894

A4,=0.0700013581
A4, =0.1645530785
4, =0.2533903427
4, =0.3144010405
A, =0.3202306328
4, =0.2541998448
A4, =0.1232237026
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1
1+x

4.1.6 wipnumaRIni w(x) =1+ x*,w(x) = Tagfia =0uazh =14

2

Y uaueluPodisuk [8]

anvlantugiaiausn wix) =1+ x* Taoh a = 0 uaz b = Lisnee 19 USiuslumsm

wuum@aéamﬂ

Po(x)=1.0

p,(x) = x —0.562500000

P, (x) = (x—0.2210883743)(x — 0.8023639350)

2,(x) = (x = 0.120065066)(x — 0.526975829)(x — 0.898932662)

p,(x)=(x—0.072817105)(x — 0.346490283)(x —0.689691855)(x — 0.936518836)

s(x) = (x~0.048731794)(x —0.240453518)(x = 0.517100155)(x — 0.782515439)
(x—=0.956500972)

pe(x)=(x—0.034855425)(x - 0.175352887)(x - 0.393276017)(x — 0.633693895)
(x—0.839646562)(x ~ 0.968360026)

P, (x) = (x —0.026152331)(x = 0.133115438)(x — 0.306025653)(x = 0.512533058)
(x = 0.714295655)(x = 0.877103726)(x —0.975965003)



MINN48 Ao 4 Won=12,3,.,7 90 wx)=1+x"Taoh a=0 uaz b=1

A

n

A, =1.333333333

A4,=0.577243436
4, =0.756089898

4,=0.301401349
4, =0.574865467
A4, =0.457066517

4,=0.183871036
4, =0.379864871
4, =0.468955741
4, =0.300641686

4 =0.123565973
A, =0.263583592
A4, =0.363769366
A, =0.371216675
A4, =0.211197727

A =0.088633223
4, =0.192737152
A4, =0.276294160
A, =0.324850557
A, =0.294890749
A, =0.155927492

A =0.066634511
A, =0.146856753
A4, =0.214333954
A, =0.265733414
A, =0.282863978
A, =0.237315183
A, =0.119595541
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Taof a =0 uaz b=115191F U5wuslu

d s 1 Y 4' 1
2nHanTua A INTDI w(x)=l 5
X

MIN wnmmc‘ﬁqé‘iﬂamﬂ
Po(x)=1.0
p,(x) = x—0.441271200
p,(x) = (x —0.193785467)(x —0.758539074)
(%) = (x —0.106061793)(x — 0.473926138)(x — 0.873923099)
() = (x —0.066296331)(x — 0.314609924)(x — 0.649700478)(x — 0.923830906)
s (x) = (x - 0.045195026)(x — 0.221694947)(x — 0.483271116)(x — 0.755225545)
(x—0.949289170)
P, (x) = (x—0.032728268)(x —0.163771835)(x — 0.368603807)(x — 0.604811966)
(x—0.82099857)(x - 0.963898678)
P, (x) =(x—0.024787058)(x ~ 0.125615801) (x - 0.288639812)(x — 0.487798470)
(x=0.691361285)(x —0.864072856)(x—0.973029236)



! , 4 1
M3 4.9 Awes 4, Weo n=12,3,.,790 w(x)=1

2
X

Tatfi g =0 une b=1

A

n

A4,=0.785398163

4,=0.441221804
A4, =0.344176359

4,=0.257604280
4,=0.355001816
A4, =0.172792067

A '=0.164957760
A, =0.284785615
4, =0.233637618
A4, =0.102017202

A,=0.113728026
4,=0.219178309
4, =0.227607164
A, =0.157853484
A4, =0.067031181

4,=0.082860012
4, =0.169594485
4, =0.201088923
A4,=0.172314831
A4, =0.112201451
4, =0.047338461

4 =0.062540805
4, =0.134769664
A4, =0.170204190
A, =0.168473431
A, =0.130531342
A, =0.083807940
4, =0.035070793
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4.1.7 WNTaRamn vinauelae Gautschi [4]

nWaNTUEI W (x) =1+sin(1/7) ,a=0 uay b=1

5NIAV8 W (x) = 1 +sin(1/1) aslunuluaunsii 3.1.2) 024

>

[1+sin(1/D))(a, +a,x +a,x* +..+a,_ x*" +x).1dx =0

o ¢ (SR} >

[1+sin(1/D)(a, +a,x + a,x* + ...+ a,_ x*" +x")xdx =0

[1+sin(1/6))(a, + ax + a,x* +...+a,_x"" +x)x’dx =0
0 1 2 k1

b
J[l +sin(l/H)(ay, +ax+a,x> +...+a,_x* " +x)xdx =0

a

b
811 ¢, = +sin@/n)x'dx e i=0,1,2,..,2k~1

AyCo + Q¢+ a0, ...+ aQ (C =—C,

a,c, +a,c, +a,c; +...+a, ¢, =—c,,,

ayCy + A6y + 0,64 e+ Ay (Chii = —Chi

> (4.1.5)

Ay TAC, +AC o T A (€ 5 = —Cyp

14
J o Y o
TN ag,a,,d,,....a,_, INTSUUVUBITUNTIFIUAU (4.1) UY

o a ¥ a ¥ aa | a a 1 4 Y 7w
‘Vlﬂ‘ﬂLS1ﬁmﬁﬂﬁ1‘wnummﬂmuﬂﬂi1 3 ANT 7 YUY [0,1] %Qﬁﬂﬂﬂﬁmﬂuﬂdﬂ%u

899 W(x)=1+sin(1/1) 14

ANUIWUN

Taois19z 19510009 Py(x), P (x),..., P, (x) 01
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P(x)=1.0
P(x) = x-0.58411158915971
P,(x) = (x*-1.0475504276 x +0.19975281328)
= (x -0.25066779663372143017933592550803)( x -0.79688263096627856982066407449197)
P,(x) = x*-1.5453133879 x*+0.64226383703 x -0.053331691216
= (x-0.11014763253225962983751411680908)( x -0.54225045181748092993063183964436)
(x -0.89291530355025944023185404354655)
P,(x) = x*-2.0809723570 x” +1.4145459603 x*-0.33924918030 x +0.017485542076
= (x -0.0069880453323833859509279729900598)( x -0.38953709443750893986222856780907)
(x -0.68827923194711035034420664104089]( x -0.93327557729154685028428506124945)
P,(x) = x*-2.5478870542 x* +2.3235876385 x” -0.90299274239 x*+0.13568352985 x
-0.0048259647129
= (x -0.050398372067522056000042180258110)( X -0.24938655795857394122593023830712)
(x -0.51972000381183520014976428880353)( X -0.77458566579359322044425870268495)
(x-0.95379645456847558218000458994629)

P, (x) = x°-3.0428985420 x° +3.5121950160 x * 19020626509 x° +0.479942251797 x* -
0.047352564962 x +0.0011190032598

= (x-0.033694728452473119636026364617253)( x -0.15549991211152837925117627528172)
(x 0.41650309118098299460019962872368)( x -0.63459975975126969045155620408811)
(x-0.83553961803771040435132861877510)( x -0.96706143246603541170971290851413)

P, (x) = x"-3.5765134367 x° +5.0800707555 x” -3.6338966329 x* +1.3651153144 x° -
0.25301565376 x> +0.018807724545 x - 0.00032753741720
= (x -0.024478132384244639670466381895150)( x -0.12225516034772502465708530024606)

(x-0.34398640427472470120951815872160)( x-0.52353754295161328368898118511876)
(x -0.71299667070910623037665675016524)( x -0.87413969597381684621231879820281)
(x-0.97511983005876927418497342565038)



msn?'m.lo AMUDY A, e n=12,3,..,7 10 W(x)=1+sin(l/t),a=0unzb =1

4

n

1.504067062

0.58591396718
0.91815309482

0.25798890647
0.74863683409
0.49744132135

0.12362608315
0.51345984499
0.53665233820
0.33032879557

0.12864294741
0.19461309524
0.51041166551
0.45300256637
0.21739678737

0.084865287644
0.14221920257
0.34786821082
0.43826468426
0.33558850322
0.15526117339

0.061978423256
0.13458652536
0.20016241540
0.37088796114
0.36051392970
0.25869869987
0.11723910719
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nnlantueds W(x)=1+cos(l/t) , a=0uazb=1

(511109 W (x) =1+ cos(1/1) adlmuluaumsi 3.1.2) w14

b
j[l +cos(l1/D](a, +a,x+a,x* +..+a, x*" +x*).1dx =0

[1+cos(1/0)(a, +ax+a,x> +..+a,_x*" +x")xdx=0

[

[1+cos(l/D))(a, +ax +a,x* +..+a,_x*" +x)xldx=0

D> B

b
J.[l +cos(l /D)@, +ax+ax +.+a x 7 +x)xTde=0

$1% ¢, = f[1+cos(l/)lx'dx 1o i=0,1,2,...,2k -1

=

ayCy + a0, +a5C, +.t A, €, =€
agC, +a,c, +a,cy +..+a,_,c, ==Cp,

AgCy +a,Cy +0,C  + .+ A Cpy = —Cpiy

> 22

AyCp + Q€ + A0 8 (Cypy =7 Chpy

14
FENTANINNON a,,a,,a,,..., 4, NATTUVYDITUMTITUTY 2.2 W

3 E4 a g a a &£ a a ' & k% @ d o
*m“lmiwmmmmwuummmuﬂﬂs1 09 AN 7 YUY [0,1] %Qﬁ@ﬂﬂﬁﬂdﬂU’W\‘lﬂ‘Hu

829 W(x) = 1 + cos(1/1) Tats ez 19510908 P, (x), P, (x),..., P, (x) 01U



71

P(x)=1.0
P (x) = 0.56588446779690
P,(x) = x*-1.0025531762 x +0.14437123802
= (x-0.17431025992968662513010612771657)( x -0 .82824291627031337486989387228343)
P,(x) = x’-1.5824780708 x*+0.67308939494 x -0.053909500391
= (x-0.10373301777822315508964367748270)( x -0.57512568516024958877787855736580)
(x-0.90361936786152725613247776515149)
P,(x)= x*-2.0076378803 x’ +1.2840862156 x* -0.27811299492 x +0.013996674327
= (x-0.071245702984702891835316043879885)( X -0.29958275566851716279985443857906)
(x -0.70000051298413039539025757287773)( X -0.93680890866264954997457194466333)

P,(x) = x”-2.5449446465 x ' +2.2864412946 x*  -0.84721948143 x°+0.11202998832 x
-0.0034038523254
= (x -0.042606870630256823864869747375654)( x -0.18650689639698773687849271576842)
(x-0.56158130377969163741570594913558)( x -0.79591164526503740199239781398089)
( x-0.95833793042802639984853377373945)
P (x) = x®-3.0923378873 x’ +3.6348966522 x " -2.0092008317 x” +0.51848325821 x*
-0.052316088766 x +0.0012385722196
= (x-0.033364352243329578827284155151923)( X -0.16148146833705614030256511891289)
(x -0.42924012587388729353225886981712)( x -0.65358889906035940338352641270090)
(x-0.84550778771482476112200300608902)( x -0.96915525407054282283236243732815)
P (x) = x'-3.5473940562 x°+4.9742231281 x° -3.4905806059 x* +1.2776224130 x°
-0.23076198036 x°+0.017442871855 x -0.00033263143225
= (x-0.027884633881816535596828555889635)( X -0.13647254803492052844050587195696)
(x-0.25885218091286170519758899732627)( x -0.54043263562707298567604319988538)
(x -0.72648086323818584631569848668965)( x -0.88077355720790917698748990120640)
(x-0.97649763729723322178584498704571)



ﬂﬁN?'l 411 MUBI A4 Lij"r)n =1,2,3,....,7 2 W(x)=1+cos(l/t),a=0 waz b =1

A

n

0.91558904947

0.36733526018
0.54825378929

0.25703737432
0.31545717438
0.34309450077

0.18090648905
0.16129134290
0.33887858354
0.23451263398

0.1495298167
0.18349260702
0.19370888841
0.27542841299

0.15800615939

0.08280492170
0.18601804982
0.08106184443
0.22104183420
0.22629205264
0.11837034668

0.068912976917
0.155210721030
0.069304779449
0.139169418550
0.208958799610
0.183171235040
0.090861118882
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4.2 msUSuilgegtuuisyus-gam
Tuil a.e. 1895 Wnndinmansde jus TdaisniioniTiduavdmiunmanay
VoA a ) a’é‘ ' a as 1= dA 9
yosilgmaisuduvesaumsidoyiusvu doanlud ae. 1901 dnadlemaniye gaan 18

o an A A as v A aa £ o =
ﬂiUﬂi“Qqﬁﬂ’]iqjﬂQEQN Hazblﬂ‘]f@i:lql]ﬂu')ﬁclﬁ“uq'] S$LUUU3ﬁ§QLQ—QﬂG\1 cﬁﬂlﬂuﬁxlu&u

LY

an { A o ! ' o a g A
FimshdenlFnusiannlumsisznamdmeuvesaumsdeywus foglugil

y =%y, ¥x) =y, (4.2.1)

acy Qs o d‘ A o
L32louATjae-nemsuaun2 Fusesimualas RK2 Tugilves

h
Vst = Vo +5(K1 +K,) 4.2.2)

Taoh

K\ = f(x,)sY0)
K,=f(x, +hy,+hK,)

a a e o d’ é o
255000353 99-AAMBUADN3 Fausrezdmualay RK3Tugilves

h
Ymst = Vm +E(K1 +4K, + K;) (4.2.3)
Taud
KI = f(xmﬂym)’
h h
Kz :f(xm +§’ym +5K])3

K,=f(x,+hy, —hK +2hK)),

=) o, @ Y d’ é o
3320135 09-nAMEuA N4 Fus1eztimualas RK4 Tugilves

h
Vst = Y +g(1<1 +2K, +2K,+K,) (4.2.4)
Tauii
Kl =f(xm!ym)’
h h
K2 =f(xm +5,ym +—2’Kl),

h h
K, = +—=,y,+=K,),
3 f(xm 2 ym 2 2)

K,=f(x,+hy, +hK)),
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a o\ é -] L
4 52D a-nem- A sn Fesmualhiilu B eglugives

25 1408 2191 1
= +h(—K, + K.+ K, -—K 425
Yot = Vm (216 1 2565 3 4104 4 5 5) ( )
Tae
Klzf(xm’ym)’
h h
Kz=f(xm+zaym+zK1)»
3 3 9
K, = +=hy +—hK +-—hK)),
3 f(xm 8 ym 32 1 32 2)
12 1932 7200 7296
K, = +—hy, +——hK, -——hK, + —K),
=S G t R n t ogr PR gy Rt o1 K
439 3680 854
K. = +hy +—hK, -8hK, + ——hK, ———hK,),
s = f(x, Ym 216 2 T3 YT 4104 4)

5.521fluv7919-9AR1903 Goeken 1132 Johnson Feri1ualifiu 61 oglugilues
) 27 125 1
=y, ==K 44— Kyte——=K, + —K 4.2.6
Yt =Vm 48 VT e 2T gty T oy s) ( )

Tagh

LA
1 1
Ky =Wy + 3K+ oKD,

152 252 44
K, + 35
125 125 125

19 22 25 5
K, =hf(y, +?K1 +~’—7~K2 +ﬁK3 —Ehny])’

K, =hf(y, - hnyl),

s1zl§ulgeqesitias-gam dmsumsmmaunadsduavvesdamiisudy

o o o o
ﬂlﬂﬂﬁuﬂWiL%Q@HWUﬁﬁ’lNﬂJ

Taoszfouitgue-nam sudufl 1 RKI
VYo =Vm +Hf(x,, +hay,y, +ha f) (4.2.7)
Tnoszifunsan-gam Sudufi 2 RK2
Vun = Ym THA K, + 4,K5) (4.2.8)
Tavfi
K, =f(x,+ahy,+ahf)
K, = f(x, +a,h,y, + Bk + B,hK))



Tavszou33 ue-nam Sudufi 3 RK3
VYot =V + (A K, + 4, K, + 4,K;)
Taufi
K, =f(x,+ahy, +o,hf)
K, = f(x, +a,hy, + Bhf + p,hK,)
K; = f(x, +ashy, + Bhf + B,hK, + BshK,)

TavsudouiTgas-qam Suduii 4 RK4
V1 =V +H(A K, + A4,K, + 4,K, + 4,K,)
Taufi
K, =f(x, +ha,,y, +ha f)
K, = f(x,+ha,y, +ha,K,)
K, =f(x,+ha,y, +ha,K,)
K,=f(x, +ha,,y, +ha,K,)

TauszilionI5391-AAN1 SUAUN 5 RKS

Vo =V, th(4 K +4,K, + 4K, +4,K, + AK;)

Taofi
K, = f(x, +ha,,y, +ha,f)
K, =f(x,+ha,,y, +ha,K))
K, = f(x,+ha,,y, +hxK,)
K,=f(x, +ha,,y, +ha,K,)
K, = f(x,+ha,,y, +ha,K,)

TaoseilonIT399-9a01 BUAUN 6 RK6

Voir =V tHAK + A K, + A K, + A, K, + A K, + AK)

Tavd
K, =f(x,+ha,,y, +ho f)
K, =f(x, +ha,,y, +ha,K)
K, =f(x, +ha;,y, +haK,)
K,=f(x,+ha,,y, +ha,K,)
K, = f(x,+hay,y, +haK,)

75

(4.2.9)

(4.2.10)

4.2.11)

(4.2.12)
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K6 = f(xm + haé’ym + haeKs)

TagszlionITa-AA Suduii 7 RK7
Vou = Vo +HAK, + 4K, + 4K, + AK, + A K, + A K, + 4,K,) (42.13)
Taof
K, =f(x, +hayy, +ha f(x,,y,))
K,=f(kx,+ha,,y, +ha,K))
K,=f(x,+ha,,y, +ha,K,)
K,=f(x,+ha,,y,+hoK,)
K= f(x,+has,y, +ha,K,)
K, = f(x, +hag,y, + haK;)
K, =f(x, +ha,,y, +ha,K,)

t '8 ] o dy
Llﬁ&”‘lﬂﬂﬂ'ﬁl'ﬁ]\?ﬂi‘!ﬂ5ulﬂﬂlﬁﬂi°ﬂﬂu§‘ﬂltﬂﬂﬂ\3u

| 7 o4l sl 1
=y ++hy +=Hy +=RI'y +—h'y +—hy +
ym+] ym ym 2 ym 6 ym 24 ym 120 ym

= Joh SO
=AW LA DI H S A 25 Sy 2B 3 S ) g5 14

+£Eh4(ﬂm+3ﬁ”y+3ﬁfxy+ﬂfj+ﬁ’y3+j;xfy+5ffxyfy
30 S, A3 S+ AL+ L )+

FJuneuIsmImalagdsgas-gam
4 P

Y o P 4 =] o o
Uil 1 lEanues p,(x) wiswos Tuaunish ¢.2.7) wazsnifFeumeuduilssans

g

& ¢
AUNUNIT (4.2.14) FINTNILWBYNTUIDAUNIADS

v
o 4

dunz 1 ldmsnves p,(x) ndnalugumsi 4.2.8) uaginasoumeudulszans

Ce

o 4 4 o J
AUTUNIT (4.2.14) WQﬂWiﬂigi]TUﬂ‘lgﬂill‘Uﬂ\iﬁ’llﬂﬂ‘iLm&f‘VnﬂTﬂlf#ﬁiJﬂ'lﬁﬂ Lk

v ¥V ]
AR, AR,,B,, 3, 90mn(@ 4R, AR, luififiodwes 4, 4, Imifldnnmsudauns)
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Fuiis 511 nveq P5(x) i luaumsfi @.2.9) uazinafoudoudnlssdns
Sueums (4.2.14) Famsnsznveynsuveunmediasinsudaumsmim

AR, AR, AR, B,, B, B, 00mn (A1 AR, AR,, AR, luiiinen1ves A4, 4,, 4, Tnidld
nNMsuAauM9)

Fuia 11 nves P.(X), ps(x), p, (%), P, (x) thuduna lugumsienimves

AR, 1dinu (A1 AR, Tufifinemves 4, e k=1,2,3,4,5,6,7 nslit ldnnmsudauns)

iz 1B msdsznamvesszilivn s jaus-gaa e 14lunsmAIRK 1,RK2, ... RK7
Taoldaumsan (3.2.7) e 3.2.13) v lFlumsmaumsiFeduavvesilaymausuduves

a v d Y
FUNTWIDYAUTTINY

RKI  unusziioudsga-nansud 1
RK2  unussillondngas-namoudy 2
RK3  unuseiiion 5] 39-Aanoua 3
RK4  unusziiouIBjan-anmeudy 4
RKS5  uMusgiionI53ae-9amoudy 5
RK6  unusziionIBjas-gamondu 6
RK7  unusziloningas-naa1dus 7
FB  umuszilionI5ae-AaniFehlberg

Gl unuszdiond5Iu9-neMIGoeken 1AL Johnson



4219mM w(x)=v1+x*> ,a=0 waz b=1
RU1;

ym+] =ym +hf(xm +hal’ym +ha1f)
a, =0.5309976652

RU2;

Y = Vi +h(A]K] +A2K2)

A4, =0.5201731438 A4, =0.47982685762
Kl zf(xm +alh’ym +a1hf)

K2 = f(xm +a2h9ym +ﬁlhf+ﬁ2hK1)

a, =0.22108837430 «, =0.8023639350
B, =-0.76871602879 B, =1.5710799638

RU3;

Vst =V THA K, + A, K, + 4,K)

A, =0.2871400241 A4, =0.4479894246 4, =0.2648705513
Ky =7(x, +ahy, +ahf)

K, = f(x, +a,h,p, + B + B,hK,)

Ky =f(x, +ash,y, + Bhf + B,hK, + BihK,)

a, =0.1162858009 a, =0.5133956005  «, =0.8933189873
B, =-1.7184168107 p, =2.2918124112 [, =2.9074229420
B, =-3.0830772279 B, =1.0689667951

RU4;

Vst =V +HAK + A, K, + 4,K, + 4,K,)

A, =0.1697117412  A4,=0.3195268068 4, =0.3294291261
A4, =0.1813323259

K, =f(x, +ha,y, +haf)

K,=f(x,+ha,,y, +haK,)

K= f(x,+hay,y, + ha,K,)

K,=f(x,+ha,,y,+hx,K,)

a, =0.0678345926 «, =0.3221774801 «a, =0.6599082002
a, =0.9273048762
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RUS5;

Vo =V, +HAK + 4K, + AK, + A K, + AK)

A, =0.1208313117 4, =0.2441735458 A4, =0.2858942056
A4, =0.2348146379 A4, =0.1142862989

K, =f(x, +ha,,y, +ha,f)

K, = f(x, +ha,,y, +ha,K))

K, = f(x, +has,y, +hoK,)

K,=f(x,+ha,,y, +ha,K,)

K, = f(x, +has,y, +ha,K,)

a, =0.0478070192 o, =0.2355290535  a, =0.5085089505
a, =0.7759675012 o =0.9548402718

RUG6;

Vot =V, tHAK + 4K, + AK, + A, K, + A K, + 4.K¢)

A =0.0855708639 ~ 4, =0.1891526028 A4, =0.2267118304
4, =0.2422708229 A, =0.1739637797 A4, =0.0823237477
K, =f(x, +ha,y, +haf)

K, = f(x, + ha,,y, + ho,K,)

K, = f(x, +ha,,y, +ho,K,)

K, = f(x, +ha,,y, +ha,K,)

K, = f(x, +has,y, + ha,K,)

K, = f(x, +hay,y, +hoK,)

a, =0.0343070657 a, =0.1720591917  a, =0.3890126914
a, =0.621077770 o, =0.8421390033 ¢, =0.9640477726

RU7;

Vi =V T HAK, + 4K, + A K, + A4, K, + A K + A K+ 4,K;)
A, =0.0656510379 4, =0.1420403669 4, =0.1934358158
A, =02097744694 A, =0.1891579442 4, =0.1369744354
4, =0.0629659303

K, =f(x, +ha,,y, +ha f(x,,y,))
K, =f(x,+ha,,y, +ha,K)



K,=f(,+ha,,y, +ho,K,)
K,=f(x,+ha,,y, +ha,K,)
K, =f(x, +ha,,y, +ha,K,)
K, = f(x,+hag,y, +haK;)
K, = f(x, +ha,,y, +ha,K;)

a, =0.0257937474

a, =0.1311433199  «, =0.3014895668

a, =0.5062299305 o, =0.7086365759 «a, =0.8739788305
a, =0.9752731038

RUI

RU2

RU3

RU4

RUS5

RU6

RU7

s o 3 ] ' o
unumsdSulgeszdionIsjas-gam laewrinuaanin Adyaciuiiy

Q 9

w(x) =v1+x* ludusvii

£ 4 1
unumsiiulgessboudsiue-gemn laswyuiudanin Rliganw

L] q

w(x) =V1+x* luguauinz

=Za
b g

Y ot a % { ' [~
unumsisulgesadioudsjae-nam Tasnuindanin Aliganiuilu

w(x)=v1+x* luduauns

a = ad o Aa ' o
unumsysuilyessdionisus-nem lagnyuudmin ilganuiy

w(x)=V1+x* lududung

9

o = a 3 ] ' =
pumsdsuilgesslionisjaus-gam lagnynuainin Aliganiuily

w(x) =vI+x* Tududuns

o ot a n’/’ Aa ' 3
uumMssulgeseiiondsgue-aam lagnuuanin nllgaaauilu

w(x) =1+ x* Tuguaune

[ ~ aa q’: Ao ' [
ununsl SuljeseiouITjas-nam Inowyuuaenin niigan iy

w(x) =1+x* Tuduruing
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4.2.2 010 w(x) = ,a=0 wz b=1

1
V1i+x?
RL1;

Vn =Vm W (x,, +he,,y, +ha,f)
a, =0.4699636663

RL2;

Vst =V +H(A K, + 4,K,)
4,=0.4792808335 A4, =0.5207191665
K, =f(x, +ahy, +ahf)

K, = f(x, +a,hy, +Bh +B,hK))

a, =0.20224488250 «, =0.7740600050
B, =-0.8085271359 B, =1.5825871861

RL3;

Vs =V +HAK, + 4,K, + 4,K)

4, =0.2688725123 4, =0.4400775329 4, =0.2910499548
K, = f(x, +ah,y, +ohf)

K, =f(x, +a,hy, + Bhf + B,hK)

Ky =f(x, +a;hy, + Bhf + B,hK, + BhK,)

a, =0.10929297749 a, =0.4868318107  a, = 0.8808422089
B, =-0.9679799779 [, =1.4548117856 [, =—-0.5684975641
£, =0.3521413092 B, =1.0971984638

RL4;

Vi =V +HAK, + 4K, + A,K, + 4, K,)

A,=0.1783462971 4, =0.3325714020 4, =0.3222172415
A4, =0.1668650594

K, =f(x, +ha,,y, +ha,f)

K, = f(x, +ha,,y, +ha,K,)

K, =f(x,+ha,,y, +ho,K,)

K,=f(x,+ha,,y,+hx,K,)
«, =0.0710914682 «, =0.3381120474 «, =0.6799252579
a, =0.9336350090
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RLS;

Voot =Vm T HAK, + A K, + 4K, + A, K, + 4K;)

4, =0.1161751255  4,=0.2345712317 4, =0.2827308505
A4,=0.2436781873 A4, =0.1228446051

K, =f(x,+ha,y, +ha,f)

K,=f(x,+ha,,y, +hx,K,)

K,=f(x, +ha,,y, +ha,K,)

K,=f(x,+ha,,y, +ha,K,)

K,=f(x, +hag,y, +haK,)

a, =0.0460398287 a,=0.2261561871 o, =0.4915842851
a, =0.7623195614 a, =0.9512415283

RL6;

Yt = Vm +HAK + 4K, + 4K, + 4, K, + A K, + A K()

A, =0.0842877510 A4, =0.1772170084 A4, =0.2312051785
A4,=02347551724 A4, =0.1841077043 A, =0.0884306333
K, =f(x,+ha,,y, +ha,f)

K, = f(x, +ha,,y, +ha,K,)

K, =f(x, +ha,,y, +ha,K,)

K,=f(x,+ha,,y, +ha,K,)

K;=f(x,+hay,y, +haK,)

K,=f(x, +ha,,y,+hoK,)

a, =0.0332404393 «, =0.1665436383  «a, =0.3745844495
a, =0.6120702823 «a, =0.8258727200 o, =0.9650945641

RL7;

Vour =V, +HAK, + 4K, + A, K, + 4, K, + A, K, + A, K+ A, K,)
4,=0.0635764842 4, =0.1387433068 A4, =0.1863686269
A4,=02117808855 A4, =0.1880555469 A, =0.1453030881
4, =0.0661720616

K, =f(x, +ha,y, +ha, f(x,,y,))
K,=f(x,+ha,,y,+haK,)



K, = f(x, +ha,,y, +ha,K,)

K, =f(x, +ha,,y, +ha,K,)

K, = f(x, +has, y,, + ha,K,)

K, = f(x, + hag,y, +hoK)

K, =f(x, +ha,,y, +ha,K()

a, =0.0251083272  «, =0.1273823530 o, =0.2927935326

o, =0.4938380488 o, =0.6982797175  a, =0.8654225718
a, =0.97493286358

A
o

RL2

RL4

RL7

o ~ s n’: oo ' <
unumsd¥udgesvoudtgus-geaam lasnyudenn ailgadauilu

1
Ji+x?

o ~ ad g pry J o3
unumsUiulgesetiondt jaue-nam laenguiudenin fllganuilu

1
NAES

o =) ad :1‘ sa 1 g
unumsdSulgesadionisus-gam lagwyuindnin dlganailu

1
Vi+x?

o - ad : e J o
unumstfurgesafion 3 ue-gam Taowyuwamin Aillgadauily

1
Vi+x?

@ = ad 3 e ' <
unumsUsulgesainndTsusaam lagnyuuamin fillgeaduilu

1
Vi+x?

o a u’/’ 1 ' <3|
unumsdFudsssuonatsus-gaa Taenyundaenin nligadiuily

1
Vi+x?

w A aa o Aa ' &
unumidiudgesuiiondtgus-gaa Taenyuudenin tligadauilu

1
Vi+x?

w(x) = Tusuauni

w(x) = Tusudun2

Tusuauns

w(x) =

Tududung

w(x) =

w(x) = Tududuns

ludusune

w(x)=

Tusudung

w(x) =
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4.2.3 910 w(x)=—1— ,a=0 wag b=1
l+x

RD1

Yl =Vm +hA1f(xm +hal’ym +hal)
A, =1.0 uaz @, Ao nves p,(x)

RD2

Yt = Vm +HAK, + 4,K,)

A, =0.4604671700 4, =0.5395328300
K, =f(x, +ahy, +alhf(xm,’ym))

K, = f(x,+a,hy, +a,hK,)

a, fo3nves p,(x)

RD3

Vi = Y THAK, +4,K, +4,K,)

4 =0.2556291382 A, =0.4465662470 A, =(0.2978046148
Kl :f(xm +alh’ym +alhf(xm’ym))

K, = f(x, +a,h,y, +a,hK))

K3 & f(xm +a3h’ym +a3hK2)

a, #io 1nved p,(x)

RD4

Vo1 =V +HAK + A, K, + A K, + 4,K})

4, =0.1615318704 A4, =0.3186900624 A4, =0.3353107130
A, =0.1844673542

K, = f(x, +ha,,y, +ha f(x,,V,))

K, = f(x, +ha,,y, +ha,K))

K, = f(x, +hay,y, +ha,K,)

K,=f(x,+ha,,y, +ha,K,)

a, fis 31nwea p,(x)

RDS5

Vit =Vm FHAK, + 4,K, + AK, + A, K, + AK,)
A4,=0.1110330126 4, = 0.2315140491 A4, =0.2855365536
A, =0.247377756 A, = 0.1245386290

K =f(x,+tha,y, +ho, f(x,, V)
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K, =f(x,+ha,,y, +ho,K))
K, = f(x, +has,y, + ha,K,)
K, = f(x, +ha,,y, +ha,K,)
K, =f(x,+has,y, +haK,)

a, #o 5103 p,(x)

RD6

Vot =V tH(AK + 4K, + AK + A, K, + A K, + 4 K)

4, =0.0808899340 4, =0.1739292491 A4, =0.2317413884
A, =0.2375284589 A, =0.1864574834 A, =0.0894534851
K, = f(x, +ha,y, +ha f(x,,y,)

K, =f(x,+ha,,y,+haK,)

K, = f(x, +ha,,y, +hoK,)

K,=f(x, +ha,,y, +ha,K,)

K, = f(x,+has,y, +haK,)

K, =f(x,+ha,y, +haK)

a, fio o p(x)

RD7

Vi =V, THAK + ALK, + A, K, + A, K, + A K + A K+ 4,K,)
A, =0.0609968815 4, =0.1340740035 A4, = 0.1873677992
A, =0.2098210853 A4, =0.1952655594 A, = 0.1449078184
A, =0.0675668183

K, = f(x, +hetr,y, +ha f(x,.3,)

K,=f(x,+ha,,y, +ha,K,)

K, = f(x,+has,y, +haK,)

K,=f(x,+ha,,y, +ha,K,)

K, =f(x,+has,y, +ha,K,)

K,=f(x,+hag,y, +haK)

K,=f(x,+ha,,y, +ha,K;)

a, fo31nvea p, ()



A
Y13}

RDI1

RD2

RD7

o A an o A ' o
unumsviudessdioniTjus-aam laswyndsmin fllgea iy
l L U {
w(x) = —— Tuduaunl
1+x
w A A o A N
unumslfulgesaionit g ae-nam laswyuudsmin hilgac iy
1 v o d
w(x) = — lududunz
I+x
o s ad o A " o
numsiiuljeszdion3tyas-gaan Taonyuindenn fllganiailu
1 v o d
w(x) = — lududun3
1+x
Y = ey g e ' <3|
unumsdfudgesadiondTjus-gam Taewyuindanin nlganiuil
1 v o d
w(x) =— ludusung
T+x
o = Aaa q’: o ' [~
unumsdSuljesaiioudtyus-gamlasnyuindmin ilganuilu
1 Qr o {
w(x) = —— IUBUAUNS
l1+x
o = ad :/‘ e ' =]
unumsdSudyessdiondjus-gaa lagnnuudanin nlgan i
1 v o d
w(x) = —— lusuaun6
==
[ = ana z Aa 1 ]
unumslumlgesedondt jue-nam lnewyuwasmin Atlgadruiy

w(x) = YIS °lu5uﬁuﬁ7
I+x

42490 w(x)=1+x ,a=0 waz b=1

RA1

Vit =Vm +hd, f(x, + ha,,, + ha,)
A, =1.0 uaz @, fs nvesq, (x)

RA2

Vot =V + (A, K, + 4,K,)

A, =0.5404667096 4, =0.4595332904
K, =f(x,+ahy,+ alhf(xm,,ym))

K, =f(x, +a,hy, +a,hK))

a, fe snvesg,(x)

RA3

VY =V T HAK, +4,K, + 4,K;)
A4, =0.3015861030 4, =0.4388992159 4, =0.2595146811
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K, =f(x, +ahy, +ahf(x,,y,))
K, = f(x, +a,h,y, +2,hK))
K, = f(x, +a;h,y, +a;hK,)

a, fio 5nveeg,(x)

RA4

Vit =V +HAK, + 4K, + 4K, + 4,K,)

A, =0.1873944613 4, =0.3320570442 A4, =0.3163971576
A, =0.1641513368

Ky = £y +haty, v, +ha f (b))

K, = f(x, +ha,,y, +ha,K))

K,=f(x,+ha,,y, +haK,)

K,=f(x,+ha,,y, +haK,)

a, A snveag,(x)

RAS

Vou =V, tHAK +4,K, + 4K, + 4,K, + 4K,)

A4, =0.1265225411 4, =0.2467424693 4, = 0.2826044220
A, =0.2313348103 A4, =0.1127957572

K, =f(x, +ha,,y, +he f(x,,y,))

K, =f(x, +ha,,y, +ha,K))

K, = f(x, +has,y, + ho;K,)

K,=f(x,+ha,,y,+haK,)

K, =f(x,+has,y, +haK,)

a, fs nveag,(x)

RA6

Vit =V +HAK, + 4K, + K, + A, K, + A K + 4,K()

A, =0.0907866950 A4, =0.1867964637 A, =0.2356771561
A, =02301432712 A4, =0.1744898822 4, =0.0821065311
K, =f(x,+ha,y, +ha f(x,,y,)

K, = f(x, +ha,,y, + ha,K,))

K, = f(x, +hay,y, + ha,K,)



K,=f(x, +ha,,y, +ha,K,)
K, = f(x, +has,y, +ha,K,)
K = f(x, +hag, y,, + ha K;)

a, o snueag,(x)

RA7

Vit =V +H(AK + 4K, + LK+ A, K, + A K, + A, K¢ + 4,K,)
A, =0.0681709284 A4, =0.1449484991 4, =0.1938199840
A, =0.2080371557 A; =0.1870893740 A4, =0.1355581162
A, =0.0623759426

K, =f(x,+ha,,y, +ha f(x,.y,)

K, = f(x, +ha,,y, +ha,K,)

K, = f(x,+ha,,y, +haK,)

K,=f(x,+ha,,y,+heK,)

K, = f(x,+has,y, +ha,K,)

K, = f(x,+hag,y, +haK)

K,=f(x,+ha,,y, +ha,K,)

a, fonveaq,(x)

A
1o

RAI

RA4

o A an & e v
unumsdTuljesztinAtjas-aea laouuiuasmin Miiganduily
w(x)y=1+x Tuduauil

o = a 3 Aa d o
unumsdiuljesionitsus-naa laonuiuasmin nigac iy
w(x) =1 +x ludusnn2

o = an o sa 1 <
unumslsuljeszifionisas-gam Tasnyuindanin fflganduily
w(x) =1+x ludusun3

o 2 an o sa ' <
unumsdSulseszboudsjus-gaa lasnuinaanin Alganluilu
w(x) =1+ x luduaun4

o s e I Ao 1
unumsdSuljesadiondsjus-geaa laonyundamin ilyaniuily
w(x) =1+ x luduauns

o a 3 { ' [+]
unumsdsulgssadiondt jaue-gam Taewyuuamin fillgacaull

=

w(x) =1+ x luduaune

[ <! a q’/’ 1 1 =1
unumIt¥udyessfiouitsas-gaan laenyundenin Allganuilu

9

w(x) =1+ x luduaunT
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4259 W(x)=1+sin(1/t) ,a=0 maz b=1
RS1;

ym+l zym +hf(xm +ha]’ym +ha1f(xm>ym))

1NIINUVY B (x) a, =0.58411158915971
14 AR =10
RS2;

Vst =V +HA K, + 4,K,)
1NNV P (x) a, =0.25066779663372143017933592550803

o, =0.79688263096627856982066407449197
KI = f(xm +haI’ym + half(xmaym))

K,=f(x,+ha,,y, +hp f(x,.y,)+hB,K))
18 AR, =0.54352722098632112926514378599019
AR, =0.45647277901367887073485621400981
B, =-0.65970065365488748979534120648465
5, =1.4565832846211660596160052809766

RS3;
VYot =Vt HAK, + 4,K, + 4,K,)
911n31AU09 P, (x) a, =0.11014763253225962983751411680908
a, = 0.54225045181748092993063183964436
ay = 0.89291530355025944023 185404354655
K, =f(x,+ha,y,+ha, f(x,,y,)
K, =f(x, +ha,,y, + hp f(x,.y,) +hp,K))
K, = f(x, +ha,,y, +hB.f(x,.y,) + hB,K, +hBK,)
1a AR, =0.29545686361137274941569156507376
AR, =0.46095644241550574268183517062568
AR, = 0.24358669397312150790247326430056
B, =-0.79557727381929813969862514596934
B, =1.3378277256367790696292569856137
B, =1.6787613787366759404927559811134
B, =-1.9242813445947356502103864201152



S5 =1.1384352694083191499494844825483

RS4;
Va1 =V THA K, + 4, K, + 4,K, + 4,K,)
1NI1NVDY P, (x) a, =0.00698804533238338595092797299005
a, =0.38953709443750893986222856780907
a, =0.68827923194711035034420664104089
a, =0.93327557729154685028428506124945
K, =f(x, +ha,,y, +ho,f(x,,y,))
K, = f(x, +ha,,y,+ha,K,)
K,=f(x,+ha,,y, +ha,K,)
K,=f(x,+ha,,y, +haK,)
18 AR, =0.19675053914
AR, =0.36851436922
AR, = 0.25725558085
AR, =0.17747951079

RS5;
Vo1 =V, T HAK, + A, K, + 4K, + A, K, + 4,K;)
1NNV A (x) a, =0.05039837206752205600004218025811
a, =0.24938655795857394122593023830712
a, =0.51972000381183520014976428880353
a, =0.77458566579359322044425870268495
o, =0.95379645456847558218000458994629
K,=f(x,+ha,y, +ha f(x,,V,)
K, = f(x, +ha,,y, +ha,K,)
K, =f(x,+ha,,y, +ho,K,)
K,=f(x,+ha,,y,+haK,)
K= f(x,+has,y, +haK,)
14 AR, =0.12833926351
AR, =0.25390394613
AR, =0.27155875025
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AR, =0.22948004055
AR, =0.11671799955

RS6;
Vour =V, +HAK + A K, + ALK, + A, K, + A K, + AK,)
1NIINUOY Fy(x) a, =0.03369472845247311963602636461725
a, =0.15549991211152837925117627528172
o, =0.41650309118098299460019962872368
a, =0.63459975975126969045155620408811
o, =0.83553961803771040435132861877510
o, =0.96706143246603541170971290851413
K, =f(x,+ha,,y, +ha f(x,,y,))
K,=f(x,+ha,,y, +ho,K))
K, = f(x,+has,y, +haK,)
K,=f(x,+ha,,y, +ha,K,)
K= f(x,+has,y, +haK,)
K, = f(x, +hag,y, +haK)
a AR, =0.073133012696
AR, =0.19836084018
AR, =0.27536699857
AR, =0.18433747733
AR, =0.18954075785
AR, =0.079260913375

RS7;

Vo =V, tHAK + ALK, + 4K+ A, K, + A K, + 4K, + 4,K,)

NNINUDY P, (x) a, =0.02447813238424463967046638189515
a, =0.12225516034772502465708530024606
a, =0.34398640427472470120951815872160
a, =0.52353754295161328368898118511876
a, =0.71299667070910623037665675016524
o, =0.87413969597381684621231879820281
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a, =0.97511983005876927418497342565038

K =f(x,+ha,y, +ho f(x,,y,))
K, =f(x,+ha,,y, +ha,K,)
K,=f(x,+ha,,y, +ha,K,)
K,=f(x,+ha,,y, +ha,K,)
K =f(x,+has,y, +hoK,)
K, = f(x, +hag,y, +haK)
K, =f(x,+ha,,y, +ha,K;)

RS1

RS2

RS3

RS4

RS5

RS6

RS7

AR, =0.054373922427
AR, =0.16413158234
AR, =0.24002922276
AR, =0.14443314504
AR, =0.20705089613
AR, =0.12352217637
AR, =0.066459054938

Lmumiﬂ%uﬂ;wmﬁuu‘i‘ﬁ;am-ﬂﬂmiﬂuwuumﬁ%mﬂ fflgadauiiy
w(x) =1+ sin6 Tuduguiii
mum'i1J%uﬂ;asz;ﬁuu%%;m—qmmimwuumﬁynmﬂ ffgadauiu
w(x)=1+sin6 lusuguiz
Lmumiﬂ%uﬂ;amﬁaﬁ%;m-fgﬁmiﬂuwummﬁ"yamn fifigaduiiu
w(x)=1+sind lududuiis
Lmumiﬂﬁ"uﬂqqmﬁﬂﬁ%;m-ﬂmmﬂﬂuwnumﬁyamﬂ fifyacaaiiy
w(x) =1+sin8 luduguiia
smumaﬂ%’uﬂ;amﬁw?‘ﬁqam-ﬂmmhuwnmmﬂmﬂ fiflgadauiiy
w(x)=1+sin8 Tududuiis
Lmumiﬂ%'uﬂqaszsﬁﬂu‘i%;m-ﬂmmiﬂﬂwuumg&mﬂ fifigadaaiiu
w(x)=1+sin8 Tududuiis
meﬂﬁ‘llguﬂ;ﬁzlﬁﬂﬂeﬁEQN-ﬂQWTﬂUWﬂHWMé‘Qﬂm fifigad-aihy

w(x) =1+sin@ luduaung
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4260 W(x)=1+cos(l/t) ,a=0 maz b=1

RC1;

ym+l :ym +hf(xm +hal’ym +ha1f(xm’ym))

NNINYI F(x) a, = 0.56588446779690

& AR =1.0

RC2;

Vit = Vm + W4 K, + 4,K5)

1NNV P (x) o, =0.17431025992968662513010612771657

o, =0.82824291627031337486989387228343

K, = f(x, tha,y,+ha f(x,,y,)

K, =f(x, +ha,,y, +hB f(x,,y,) +hB,K))

& AR, =0.50195217059069005796333199792217
AR, =0.49804782940930994203666800207783
B =-1.0915516026466985986157194730985
B, =1.9197945189170119734856133453820

RC3;
Voot =Vm +H(A K, + 4,K, + A,K,)
INTINVDY P3(x) o, =0.10373301777822315508964367748270
o, =0.57512568516024958877787855736580
a, =0.90361936786152725613247776515149
K, = f(x, +ha,,y, +ha, f(x,,y,))
K, =f(x, +hay,y, +hB f(x,,y,)+hB,K,)
K, =f(x,+ha,,y, +hp f(x,,y,)+hB,K +hBK,)
18 AR, =0.30142509425320164438713389468061
AR, =0.49472351510516819566325957671645
AR, =0.20385139064163015994960652860294
ﬂl =-0,94363076410602508005191748811885
B, = 1.5187564492662746688297960454847
ﬂ3 =2.1383393726103084956703708646426
ﬂ4 =-2.4297460544073907449803795598877
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Bs = 1.1950260496586095054424864603966

RC4;
Vst =V + WA K, + 4K, + 4K, + 4,K,)
1NNV P, (x) a, =0.07124570298470289183531604387988

o, =0.29958275566851716279985443857906
o, =0.70000051298413039539025757287773
o, =0.93680890866264954997457194466333

K, =f(x, +ha,y, +ha f(x,,y,))

K, =f(x, +ha,,y, +ha,K,)

K, =f(x, +ha,,y, +ha,K,)

K,=f(x,+ha,y,+hxK,)

18 AR, =0.15174690469

AR, = 0.34531949748
AR, =0.36069564263
AR, =0.14223795520

RCS;
Vo =V HAK + A K, + 4K, + A,K, +AKS)
NMNV0I P (x) o, =0.04260687063025682386486974737565

o, =0.18650689639698773687849271576842
o, =0.56158130377969163741570594913558
a, =0.79591164526503740199239781398089
a, =0.95833793042802639984853377373945

K, = f(x, +ha,,y, +he f(x,,Vn))

K, = f(x, +ha,,y, +ha,K,)

K, = f(x,+has,y, +ho,K,)

K,=f(x,+ha,,y,+haK,)

K, = f(x,+has,y, +haK,)

18 AR, =0.072627138541

AR, =0.28532866826
AR, =0.37273972353



AR, =0.14602641111
AR, =0.12327805856

RCé;

VYoo =V, +HAK, + 4K, + ALK, + A, K, + A K + A K)

NNINVDS B (x) o, =0.03336435224332957882728415515192
o, =0.16148146833705614030256511891289
o, =0.42924012587388729353225886981712
o, =0.65358889906035940338352641270090
o, =0.84550778771482476112200300608902
o, =0.96915525407054282283236243732815

K, = f(x, +ha,,y, +ha [(x,.,)

K,=f(x,+ha,,y, +ha,K,)

K, = f(x,+ha,,y, +ha,K,)

K,=f(x, +ha,,y, +ha,K,)

K,=f(x,+ha,y, +ho,K,)

K, = f(x, +hag,y, +haK;)

18 AR, = 0.075077645055
AR, = 020542325271
AR, = 028450401811

AR, =0.18062340188
AR =0.18097103103
AR =0.07340065122

RC7;

VYou =V, tH(AK, + 4K, + 4K, + A, K, + A, K, + A K + 4,K;)

1N51NV0Y P, (x) o, =0.02788463388181653559682855588963
a, =0.13647254803492052844050587195696
a, =0.25885218091286170519758899732627
o, =0.54043263562707298567604319988538
o5 =0.72648086323818584631569848668965
o, = 0.88077355720790917698748990120640

95



RClI

RC2

RC3

RC4

RC5

RC6

RC7

o, =0.97649763729723322178584498704571
K, = f(x, +ha,y, +ha, f(x,.y,))
K, =f(x, +ha,,y, +ha,K))
K, =f(x,+ha,,y, +ha,K,)
K,=f(x,+ha,,y,+haK,)
K= f(x, +has,y, +haK,)
K, = f(x, +hag,y, +hoK)
8 AR, =0.080613516179
AR, =0.082521931462
AR, = 0.22906351916
AR, =0.27494330969
AR =0.12739781360
AR, =0.15226028622
AR, =0.053199623690
i
unuMssugesalionIsgan- ﬂmmﬂﬂﬂwwummmﬂ nuily
w(x)=1+cosd Tusuduii

s = ad u’/l aa v [
pnuMsdsulesztondsgae-gam laswunuaenin Aligaatuily

9

[}
=1

w(x) =1+cosd lusuaun2

adas

o oo |
unuMmsUiuilgessibonIning ae- ﬂﬂﬂﬂﬂ&lWﬁ‘HWﬂﬂﬂﬁ yaadutly
w(x) =1+ cos§ Tududui
d [~

unumsUiutlgeseendsyas- ﬂmmﬂﬂﬂwmmmﬂm Hynnadly
w(x) =1+ cos & Tusuguiia

o/ ~ aa :1’ dz:i
unumsilfudgssadion i gas-gam Iaonyundanin Aflgadady
w(x) =1+cos8 luduauns

a =} ad 3 aa 1 o
unumsysulgessibondsjae-geam Taowyundanin nilyanuily
w(x) =1+cos0 luduaune

o ~ ad o aAa ' 3
unumsdsulgeszondsa-gam laowyuudemin Alganduiy

w(x) =1+cos8 luduaung
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Y d o
4.3 msdszinamvsadantu
A ey =2 a o Yy a = Y g =< S
dos ladnudawuindenaninuds Fasnins Idse Tesininmsdnuitife ns
' Y a0 W v ::' 9 a g & Aad [ dy
MM INAALIITMAITBIUBENGARWNYUIFIAIRING TN TAL]
= o3 o o { J ' ' ) '
auudld () Wulsnduiiauniuenlusiula (a,b) uazdomisminynol

o

p(x) dmddlinu k ndlufsdFuielFlumsunum 7(x)

b ' ¥ ¥
Taelv I[f(x)—p(x)]zw(x)dx finfesiiga fio w(x) WuilanFuslevoswyuiugs
a

pnANEeta [a,b]

cu v

¥
i1 Po(X), (%), Py (%), P3 (%) P (X) L“T‘Juauﬂwmwuumwaﬁamﬂmm

Haddunas wix) Tugaeila [a,b] v

p(x)=d;py(x)+d p(x)+d,p,(x)+d;p;(x)+...+d, p,(x)

' 3 o a ' 3 4
TauA1ves d,,d,,d,,ds,..d, nilmsavosdinaussuisusaauuiniuiionin

Do (), Py (%), D3 (1), 3 (X),0n; 2 (%) WS USDVBIN AT IS IR N

b b
2 JIFG) - PO wx)dx = [[£(x) = dype () =dip; () = d;p, (x) =.. = dp, ()] W(x)dx

a

]
1 A

o n’/’ A a { o a o o
dnfudeiisidesnamie d,,d,,d,.d,,...d, Ildanlannnsmilsiusdoy

fiqn fmuald g(dy.d,,dy,d;e. d)—ﬂf(x) P w(x)dx

Fauazdoam dy,d,,d,,d,,....d, fvliiAamdg gavasilandu g 1nuangdd

A4

0
J o o ! A o
yoailandunaeanys vwxdesme d,.d,,d,,d,,...d, "l

% o _de
od, od, ~ od,
LW; a_g_—_-_a_[i“:f(x)—d p (x)—dp (X)'— —d p (x)]zw(X)dx
od od, ; PR R T

I—Z—[[ﬂx) Py ()= d,py(x) == d p, (T W) s



= .[%[ W(x)—d.'[f(x)_dopo(x)‘dlpl(x)"--"dkpk(x)]z+

G
ad,

[f(x)~dypo(x)—d,p,(x) = ..~ d, p, (OF | w(x)dx

= [w()2[f(x) = dypy ()=, () = .. = d,p, ()] (-P, (X)) dx
=2 jw(x)[f(x)pi (x) —d,po(x)—d,p,(x)—...—d, p, X)p,(x) —...

- dipi (X)p,‘ (X) e T dkpk (X)pi (X)]dX

=

[ £ () p, () = dy [w(x)py () p, (x)dx = d; fw(x)p, (x)p, (x)elx

-4 jw(x) p(x)dx — ..~ d, jw(x) p, (x)p, (x)dx

- 2{ Jwe)f (p, () = d, fw(x)p? (x)dx}

1 a o 3
uARBINIS 5;‘?:0 dmsunne i

i

{ Jw)f@)p, (de~d, [wx)p; (x)dx} =0

fwe)f(x)p, (x)x
sd =7

!

[w(x)p! (x)ax

'
@ A

et g(x) Tisndovga d. szdeslimasdnedudmiugaves i=0,1,2,...k



UNN 5
NAI1HIDY

v ¥
Tuumflwidumsduauedietiams o lumshwyuiudsin llsegnd 149 3

d' 9/ 1 9
sununilénatuuds

5.1 msmmf3nus

1
o ; . 1 ' , A
A2083N1 1A J'—dx Tagldmsinuazm 4, 2na15199 4.3

24X

n:i =l =} VA £ ' a v o [
f19194N5.1 HJiU‘UWIEJ‘Uﬂ'WIulﬂﬂ']ﬂﬂ'ﬁ'ﬂ']ﬂ'\l]5WH§ﬂUNﬁU'Bﬂ‘U@Qﬂ13Ll'ﬂuﬂ’li’]ﬂlmg Ak

Integral Value

Calculated Value

Error

1.09861 22886 68109

1.09090 90909 09090

0.00770 31977 59019

1.09861 22886 68109

1.54248 36601 31076

0.00057 30729 81477

1.09861 22886 68109

1.09863 03504 92114

0.00001 80618 24005

1.09861 22886 68109

1.38305 36862 56915

0.00000 30468 55583

e |

s T 4 ' 1 1 ] d'
@eeN2 a1 |—dx Tauldmsinuazm 4, 9101999 4.6

4’ ~ o Ay Y | lmw dw '
N1 19N5.2 lﬂﬁUUlﬂﬂUﬂ1ﬂVlﬂ%1ﬂﬂ13ﬁ1ﬂ1ﬂﬁwuﬁﬂUWﬁU’)ﬂm@QﬂWi“WUﬂ’ﬁ’]ﬂllﬁx Ak

N Integral value Calculated value Error

! 0.69314718056 0.6621437350 3.1003445542x10™
2 0.69314718056 0.6932971639 1.4998328970x10™
3 0.69314718056 0.6931118790 3.5301552998 %107
4 0.69314718056 0.6931792087 3.2028166061x10°
3 0.69314718056 0.6931470023 1.8669197743x10™°
6 0.69314718056 0.6931444392 2.7414162105x107°
7 0.69314718056 0.6931471811 5.3205440054x10™"°




100

1
3 \ 1 U A {
faeeafi3 i f———de Tnoldmisauazm 4, 1nmsnn 4.7
X+
0

d' = = VoA 9 v awv Jdo [
MF19NS.3 lﬂiUUW‘U‘Uﬂ’]VI"lﬂ‘ﬂ’]ﬂﬂ'ﬁ'ﬂ']f‘nﬂﬁwuﬁﬂ‘UWﬂU'Jﬂ‘U'f)\?ﬂ’]ﬁllﬂuﬂ'ﬁ']ﬂuag Ak

Integral value Calculated value error
0.69314718056 0.6625023205 3.0644860056x 107
0.69314718056 0.6919115389 1.2356416883x10™
0.69314718056 0.6931206507 2.6523603962x107°
0.69314718056 0.6931461165 1.0640487744 %107
0.69314718056 0.6931471503 3.0247065297 x10°*
0.69314718056 0.6931450821 2.0984662115%107°
0.69314718056 0.6931471806 8.0945028458x107"

1
QU ! ! ] 1 U y
A0e1914 1Ie I—dx Tauldsinuazan 4, 911AA15199 4.10
X+

d’ =~ a A 9 1 A v do 1
M1519N5.4 Lﬂ5fJ'UW]UUﬂ’]Wllﬂ%'mﬂ151’ﬂﬂ']ﬂ§WUﬁﬂUNa‘U'Jﬂ"U@Qﬂ'ﬁLWIUﬂ']TIﬂLLﬁg Ak

Integral value Calculated value error
0.69314718056 0.64822948 4.491770056x 10"
0.69314718056 0.69509772 1.95053944 x10~
0.69314718056 0.69303975 1.0743056 x10™*
0.69314718056 0.69314676 4.2056x107’
0.69314718056 0.69314737 1.8944x107°
0.69314718056 0.69314717 1.0560x107°
0.69314718056 0.69314718 5.60x107"°
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1
U 3 \ 1 1 U {
f2061905 1A J———dx Tagldarsinuaza 4, vnenseii 4.11
X+

d’ Y ~ VA 9 ' aw Jw v
N1319NS.5 L'I_IﬁU'UW]U'Uﬂ'WIVlﬂ"ﬂ’]ﬂfﬂﬁ/‘i1ﬂ1ﬂﬁwuﬁﬂUWﬂ‘U'Jﬂ“U@Qﬂ']‘JLWIuﬂ']TIﬂLm3 Ak

Taoawoe I =0.62322524014

Integral value Calculated value error
0.69314718056 0.651044097 4210308356 x
0.69314718056 0.691807659 1.33952156 %107
0.69314718056 0.693106484 4.069656 %107
0.69314718056 0.693145992 1.18856x10°
0.69314718056 0.693147144 3.6560x107
0.69314718056 0.693147179 1.560x107°
0.69314718056 0.693145507 3.245x107"°
oA : ] dx : : 4
f0e4N6 Mia [ = j———~— Taoldmanuaza 4, 911nA15190 4.8
Ja+o1+x°

:.:i =l ~ Voo 9 J awv Jdo 1
M519NS.6 L‘ﬂiEJ‘UL‘VIEJ'UﬂW]‘lﬂﬁﬂﬂﬂﬁ‘ﬂWﬂﬁJ3‘W‘Ll‘ﬁﬂ‘UNa‘U’Jﬂ‘ll’t)dﬂﬁlmuﬂﬁmuﬁ% Ak

Integral value Calculated value error
0.62322524014 0.6338167356 1.05914955x10°2
0.62322524014 0.6234709211 2.456896x10™
0.62322524014 0.6231960539 2.91862x10°°
0.62322524014 0.6232264363 1.9615x10°°
0.62322524014 0.6232252249 1.5200x10°®
0.62322524014 0.6232252388 1.3260x10°
0.62322524014 0.6232252403 1.0034x10™"°
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' 1
feethan7 v 1 = I

dx
o (1+ x)V1+x?

Taoavoe 1 =0.6338167356

Tnoldmsnuazan 4, 91nm15199 4.9

d’ = =} 1A 9 ] av do 1
MINNS.T7 L'lJ3EJ’UW\EJ‘UﬂTV]"lﬂi]']ﬂfﬂiﬁ'lﬂ']‘lj3W‘Hﬁﬂ°ﬂNﬂU'Jﬂ“ll@Qﬂ'\i!lVlUﬂTi']ﬂlmg Ak

Integral value Calculated value error
0.62322524014 0.5418883115 8.13369287x10
0.62322524014 0.6205956284 2.6296118x107°
0.62322524014 0.6230874359 1.378043x10™
0.62322524014 0.6232194640 5.77620x10™°
0.62322524014 0.6232251134 1.26720x107
0.62322524014 0.6232252321 8.01210x10
0.62322524014 0.6232252399 2.01431x107"°

1
o : s 1 ' : 5
f20e194N8 1A f——-dx Tnoldmsauasm 4, mnm1sen 4.1
x+

i = 1A 1 awv do '
Mmaans.8 lseuisumi ldnnmemanSusiumouInveInsunumnieg 4,

N Integral value Calculated value error

1 0.69314718056 | 0.641882197665974 | 5.1264982894026x10"
2 0.69314718056 | 0.699719082907203 | 6.571902347203x10"
3 0.69314718056 | 0.703097933574516 | 9.950753014516x107°
4 0.69314718056 | 0.691387538130486 | 1.759642429514x10
5 0.69314718056 0.703214868225765 | 1.0067687665765x107
6 0.69314718056 | 0.703215022754461 | 1.0067842194461x107
7 0.69314718056 | 0.703222450115926 1.0075269555%x107




1
U 1 1 1 1 J d'
davehan9 ma  [——dx Taoldmisinuaza 4, nmsehi 4.2

sx+1
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n; = = ' oA 9 t av o 1
M3 NS.9 lﬂﬁUUW]UUﬂ'Wlulﬂ%']ﬂﬂ'ﬁﬂ1ﬂ']‘l]§W‘Ll'ﬁﬂ‘UNﬁ‘U'JﬂﬂlﬂQﬂ'ﬁu'ﬂuﬂ’lﬁ']ﬂlmg Ak

n Integral value Calculated value error

1 0.69314718056 0.632569413654 | 6.057776691x107*
2 0.69314718056 0.698489615635 | 5.342435075x107
3 0.69314718056 0.696532189251 3.385008691x10°
4 0.69314718056 0.691347569213 | 1.799611347x10
5 0.69314718056 0.690456879513 | 2.690301047x10~"
6 0.69314718056 0.691456879235 | 1.690301325x10™"
7 0.69314718056 0.691452987637 | 1.694192923x10™°




a o w ¢ o
5.2 MIHIHARABIYINAAVUVRIANM TEIDYNWHEATNEY
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v N1

sinx

y(x)=

x2 X

2y

>

M1319N5.10 1WSouNouMITINUMIVEIIT JI3-AAM
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xe[2,10] TooRt ¥(2) =1 wamaeiuiesefie p(x) = 3FC0s2-cosx

x2

x=2.1,h=0.1,y=0.92714269116842

Calculated value Error
RK2 0.92721353231188 7.084114346000980x 107
RK3 0.92714095685372 1.734314699963768 x 10°°
RK4 0.92714273418440 4.301598000022722x 10"
RSI 0.928073524576296 9.30833407880x 10"
RS2 0.927538449669944 3.95758501528x10™
RS3 0.927142676071994 1.5096423x10°
RS4 0.927012929300408 1.29761868008x10™
RS5 0.927101555017691 4.1136150725x10°
RS6 0.927090221562898 5.2469606903x10°
RS7 0.927078321533773 6.4369634643x107
RC1 0.927911468161318 7.68776992902x10™
RC2 0.927148740707597 6.049539180x10°
RC3 0.927142390047748 3.01120668x10°
RC4 0.927133968316651 8.722851765x10°
RCS 0.927116076866906 2.6614301511x107
RC6 0.927090743567850 5.1947600566x10°
RC7 0.927084427496148 5.8263672269x10°




v A
NIDYNN2

y =_% y',xe[2588] Tauft »(25) =1 wawaviudelede y(x) =

M 31511 (f580MeDA195 1T UA1UBITT JI-AAM
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x—24

x=25.1,h=0.1,y=0.953462589245592

Calculated value

Error

RK2 0.95356562500000 1.030357544099525x10™
RK3 0.95346026518590 2.324059690028690 x 10°°
RK4 0.95346259567426 6.428669929725572x107°
RS1 0.95425413760610 7.91548360511x10"*
RS2 0.95376486528080 3.01789407216x10™
RS3 0.95346267120554 8.1959947x10°

RS4 0.95335515371662 1.07435528973x10™
RS5 0.95341667512982 4.5914115775%10°
RS6 0.95340438116444 5.8208081149x10°
RS7 0.95346258924559 7.1232603381x10°
RCI 0.95412518161242 6.62592366827x10™*
RC2 0.95346356754346 9.78297867x10

RC3 0.95346226201609 3.27229503x10”

RC4 0.95345261569857 9.973547022x10™
RCS 0.95343341388922 2.9175356375x10°
RC6 0.95340438116444 5.8208081149x10°
RC7 6.4462805668 x10°

0.95339812643992
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¥ =xcosx+y,x€[0,20] Tavf y(0) =0 wamasiufaseie y(x) = é(x +1)

M151995.12 1WSsuNonA195901UA 199975 J0-AAM

x=0.1,h=0.1,y=0.00515817089185

Calculated value

Error

RK2 0.00497502082639 1.831500654600003x10™*
RK3 0.00515396618685 4.204705000000059 x 10~
RK4 0.00515812764626 4.324559000051104x10°*
RS1 0.00583115417940 6.72983287546x10™
RS2 0.00565978932731 5.01618435459x10™
RS3 0.00515817222761 1.335753x10°

RS4 0.00505191652758 1.06254364273x10™
RS5 0.00521119309016 5.3022198310x10°
RS6 0.00522847399612 7.0303104262x10°
RS7 0.00524581632054 8.7645428688x10°
RC1 0.00564978657133 49165679479 x10"
RC2 0.00517909618214 2.0925290281x10°
RC3 0.00515803484321 1.36048641x107

RC4 0.00516688238299 8.711491131x10°
RCS 0.00519446694576 3.6296053902x10°
RC6 0.00522847399612 7.0303104262x10°
RC7 0.00523781004179 7.9639149939x10°
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N0814N4

yi(x) ==

d‘ = = ] = o/ ) ad
MINNS.13 L‘lJiEJiJWIfJ"lJﬂ'WiQﬂ’iJﬂ1‘IJ’EN'J'ﬁEQN-QCM‘H

+In(1+

(1+x)°

) vt $(0)=0 womaofiudesafie y(x)=%(x+1)

x=0.1
h=0.1
y=0.0086645618

Calculated value | Error
RK2 1 0.0080706686 5.9389x10™
RK3 10.0086639289 6.3287x107
RK4 1 0.0086639289 6.3287x107
FB 1 0.0086645736 1.1766x10°*
Gl 100 8.6646x10°

x=0.1

h=0.0001

y=0.0086645618

Calculated value | Error
RK2 | 00086645612 5.9715x107"°
RK3 100086645618 7.9581x107"
RK4 1 00086645618 7.9581x107"
FB | 0.0086645618 7.8160x10°"
GJ | 0.0086564905 8.0727x10°

x=100

h=0.0001

y=4.5694262543

Calculated value Error
RK2 | 45694272615 1.0072x10™°
RK3 | 45694272931 1.0088x10°




RK4 | 45694272931 1.0088x107°
FB | 45694262543 1.0088x10™°
Gl | 45694267518 4.9753x107

x=0.1

h=0.1

y=0.0086645618

Calculated value | Error
RUL 1 0.0094531950 7.8863x10”
RU2 | 0.0086625300 2.0318x10°
RU3 | 0,0086640006 6.1743x10°°
RU4 1 0.0086645618 2.0825x10°"°
RUS | 0.0086645618 3.1264x107"
RUG6 | 0,0086645618 3.3111x107"
RU7 | 0.0086645618 8.2423x10"
RL1 170,0092905901 6.2603x10™
RL2 1 0.0086005178 5.4900%10°°
RL3 1100086645920 3.0222x10°*
RLA 100086645618 1.9170x10™"
RL3 1 0.0086645618 1.1369x107"
RL6 | 0.0086645627 9.1276x107"°
RL7 1 0.0083108018 3.8369x107"

x=0.1

h=0.0001

y=0.0086645618

Calculated value | Error
RUL 1 0.0084531950 7.8863x107
RU2 1 0.0086645618 4.4480x107"
RU3 | 0.0086645618 7.8160x107"
RU4 1 0.0086645618 7.8160x107"
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RUS 1 00086645618 1.6342x107"
RU6 | 0.0086645618 7.5981x107"
RU7 | 0.0086645618 1.6342x107"
RLT 1 0,0086649665 3.3473x107
RL2 | 00086645618 5.4428x10™"
RL3 1 0.0086645618 7.8160x107"
RL4 | 0.0086645618 1.2790x10™"
RL5 100086645618 9.9476x10™"
RL6 | 00086645624 5.7146x107"°
RL7 | 0.0086645618 7.8160x107"

x=100

h=0.0001

y=4.5694262543

Calculated value Error
RUL | 45694272965 1.0422x10°°
RU2 | 45694272631 1.0088x107°
RU3 | 45694272631 1.0088x10°
RU4 | 45694272631 1.0088x10°
RUS | 45694272631 1.0088x107°
RUG6 | 45694272631 1.0088x10°°
RU7 | 45694272631 1.0083x107
RLT | 45694275856 1.0313x10°°
RL2 | 45694272631 1.0088x10°°
RL3 | 45694272631 1.0088x10°°
RL4 | 45694272637 1.0094x10°
RL5 | 45694262381 1.6174x10°°
RL6 | 45694275650 1.3107x10°°
RL7 | 45694272631 1.0088x10°°
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v 1
NIDEINS

y'(x)=y*x€[0,10] , p(0)=0.1 wamasiufviedie y(x)=

d' <3 o ’ s ow A as
M1919N5.14 L"L]SEJUWIEJ‘]Jﬂ'I‘l]iQﬂUﬂT‘U'FN’JﬁEQN-QGIWW

x=0,1
h=0.1

y=0.10010015025043829400

Calculated value Error
RD1 | 0.1000694068 0.0000307435
RD2 | 0.1001001502 0.0000000001
RD3 | 0.1001001502 0.0000000001
RD4 | 0.1001001352 0.0000000151
RD5 | 0.1001001501 0.0000000002
RD6 | 0.1000911792 0.0000089711
RD7 | 0.1001001501 0.0000000002
RA1 | 0.1001503375 0.0000501872
RA2 | 0.1001001503 0.0
RA3 | 0.1001001502 0.0000000001
RA4 | 0.1000836890 0.0000164613
RAS | 0.1001001503 0.0
RA6 | 0.1000919157 0.0000082346
RA7 | 0.1001001051 0.0000000452

x=1.0

h=0.1

y=0.10101525450000000000

Calculated value Error
RD1 | 0.1007006428 0.0003146117
RD2 | 0.1010152545 0.0
RD3 | 0.1010152543 0.0000000002
RD4 | 0.1010150978 0.0000001567

1

J2(50-x)
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RD5 | 0.1010152523 0.0000000022
RD6 | 0.1009231747 0.0000920798
RD7 | 0.1010152529 0.0000000016
RA1 | 0.1015346072 0.0005193527
RA2 | 0.1010152545 0.0

RA3 | 0.1010152545 0.0

RA4 | 0.1008464678 0.0001687867
RAS5 | 0.1010152549 0.0000000004
RA6 | 0.1009307260 0.0000845285
RA7 | 0.1010152529 0.0000000016
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5.3 matszanmumvesianiy
Mveafi 1 vevinyuuiids 6 o ldmisdszinawes In(x+2) lusasta [-1,1] Tas3s

oo y ) o’/‘ J
fdsapatiesfigadronyIuFIRmINne 1099

BhRiN
o 2 1 3x
NN WYUINEeIDIA p (x)=1, p(x)=x, p,(x)=x —§,p3(x)—x sy
. 6x% 3 ;s 10x’  Sx s 15x' s5x* 5
== ————+—’ = —_ +——, = — + —
Pix) = = P = e o P ) =X S T T o
wor p(x)=dyp,(x)+d,p(x)+d,p,(x) +d;p;(x)+...+d, p,(x)
b
Jw(x) £ () p, (x)edx
R , wix) =1
fwix)p! (x)dx

1
[in(x+2)dx = 31n3-2
-1

1
J'xfn(x +2)dx=2- %]nS

-1

1
[x dn(x + 2y = 313 - %

-1

Ix n(x +2)dx = E—EInZ»

K ¥ M

1

[x*t In(x + 2)dx = SN
K 5 75

1

Ixsln(x+2)dx &30 2l o
K 45 2

1

[x°In(x + 2)dx = P 738
J 7 735

ljpé‘ (x)dx = lJ.dx =2

Ip, (x)dx = Ix dx —%

jp§<x)dx= j(x2 -d=

jp; (1) = J(x -



3, 128
dx = Y =
_[p4(x)x I(x 35) " T 11025
P 5x 128
2(x)dx = xs——x—+——2dx=_____
I P5 (%) j ( L 43659
5x2 5, 273512
dx = - - dx =
Ipé (x)d = I(x 11 231) 693693

1 1
jpo (x)In(x + 2)dx = jln(x +2)dx =3In3-2

1
.[p, (x)In(x+2)dx = len(x +2)dx =2 - % n3

=1

j p,(x)In(x +2)dx = j(x - —)In(x +2)dx = 2In3 - 2—90

Il’z (x)In(x + 2)dx = J‘(x3 — —x)ln(x +2)dx :% e %%1 3
AlJl‘p4 (x)In(x +2)dx = I(x —g';——-*-_—)] n(x+ 2)dx _3_701 3_%
_l_][ps () In(x +2)dx = _Jl-(xs 0 109x A z—j)ln(x +2)dx =%5—6— - %4—821In3
1{196 (x)In(x + 2)dx = _]!(x6 - 151’;4 R IX: i +2)d _% In3 - 22845285458
1
- ! P fx)]n(x +2)dx 34 3G 6
[pd (x)as
A

1
[P )G+ 2)de 53 g3

=2 Far o g
2 2 4
[Pl (x)dx 5
-1
| 20
Ipz (xX)In(x+2)dx  ypp3-=2
' d -_—_l = 9 ﬁ] 3_&
~d, 1 3 ; 5

2 —_—
Jpi e 5

1
[pamte e 0 3 1645 1995
L. d3 = | | —_ 15 20 — _ ]n3

2 \dx 8 24 32
_J;p3 (x) 175
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1
[ i) inGx + 2)ax % 3324
-1 _

d =i 175 _ 23625 , . 6489
o 128 64 16
_Jp4(x) x 11025
1
p.(x)In(x+2)dx 0946 281
y =J 5 045 ap " _ 802263 584199
o Lo " 128 230 256
<Jp5(x) 43659
]
(x)In(x +2)dx s, . 285848
_ _Jp6 1M Tuss 3720717 5109533
sdg = 1 = n3 -
- 273512 136756 170945
“pr(x) 693693

NN p(x) =dypy(x)+ d p,(x)+d,p,(x)+ dypy(x)+..+ d,p,(x)
1645 1995
EYRREY)
802263 584199
230 256

p(x) = (%In3 -1+ —%In3)x+ (4745 In3—%)(x2 —%) +(

23625 10x°

6489 6x*
n3 - { A4
Je ™ Pzl P
4 2
37207171n3__5109533)(x6__15x 5% 5 )

+ —
( 136756 170945 11 N \\Z5
- p(x) =0.693068624 + 0.500133701x - 0.123409534x> + 0.0405115353x°

In3)(x’° -

3
+g)+(

~0.020063273x* +0.008590824x° — 0.00000717490912x°

o [ Y
ﬂ’]ﬂ'ﬂlgﬂﬁlll‘ﬂﬂmﬂilﬁ']ilxvlﬂﬂ']‘llﬂﬂ

2 3 4 5 6

B -~/ % X
In(x+2)= =2+ ="t -
\ 3 Sl 2 8 24 64

160 384

—— In3)(x
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3 3x
)+
5)

Sx
+—)+
21

5o In(x +2) wulSoudien fudwes p(x) Hihnnishdeaenies

y 2\ 7 ) o y ¢ @ y
adaonuuiFRmnuazawes g(x) v ldnneynsumbooiiaeld E,

Qs

fic
[~ ] 4 1 A o W
E, Lﬂuﬂmuyimﬁummﬂmmﬂa’omaa p(x) uag g(x) Muany

2; =) a 1 L) L '
M1319N5.15 1W5euMsuMaTNuMuee p(x) uae g(x)

LA

X In(x+2) p(x) g(x) E, E,
-1.0 0.000000000 | 0.000352709 | 0.002001347 | 0.000352709 | 0.002001347
-0.5 0.405465108 | 0.405476282 | 0.405562922 | 0.000011439 | 0.000097814
0.5 0.916290732 | 0.916283574 | 0.916361426 | 0.000007158 | 0.000070694
1.0 1.098612290 | 1.098824580 | 1.097834680 | 0.000212289 | 0.000777608
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feeafl 2 vamwyumIAe 6 elFmanlszinaves e* Tugasila [-11] TaodBdd

A o :J‘ J
A0 oINAAA WNYUINFIAIRNINADIDIA

57
o 2 1 3 3x
1N WWIWRIIR py(x) =1, p(x)=x, p,(x)=x -3 pi(x)=x ry
6x> 3 10x*  5x 15x*  5x? 5
4 5 6
)=x —+—, X)=x — +—, xX)=x - + -
218 7 T35 PsW 5 T P 11 11 231

wag p(x)=dyp,(x)+d,p,(x)+d,p,(x)+d;ps(x)+...+ d,p,(x)
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