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The order in descending speed of convergence is (b), (d), (a). The sequence in (c) does not converge.

Info
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Example: Find the unique root of the equation x*+ 4x> —10=0in [1, 2].
Using the following equivalent fixed-point forms with p, = 1.5, which one
is the best? (The root is approximately 1.365230013.)

W x=g,(0)=x—x"-4x"+10; P x=g,(x)=v10/x—4x;
c"yx g2,(x)=+v10—x*/2; \%@/ X = g4(x)—,f10/(4+x 5

ey x = (x)_x_w
ey *=8(x)= 3x% 4+ 8x

OKin[1, 1.5 TV
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(1) iZEEHAR
FAZ=ENRTTRS g(pn) HHTIEIL:
o(p) = 9(6) + ¢ D)@~ 2) + L) o, — ),
Hrh ¢, 8 p, f p ZIENES,
BT g(p) = p, ERAKTSH:
Pri1 —P =9 (p)(Pn — D) + @(pn —p)*.
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11. If ‘,P?tﬁ =0.75 and |py — p| = 0.5, then

[pn ~ pl = (0.75)%" D2 py — p|>".

To have |p, — p| < 107 requires that n > 3.
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& L HEARSK B Frrh
0 1

Find all values of & and g for which

a. A issingular.

b. A is strictly diagonally dominant.
¢. A is symmetric.

d. A is positive definite.
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A =0, B[A| = 0L ERLARTEE: (A c R™™)

NS

NlaAll = |af[A]. EFaeR,A RV

W

- [A+ B[ < [A] +[B]. (A,B<cR™)

N

- |AB] < [|A[[[[B]. (A,B e R™™)
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R A BEHE AR - || : R” » R, HETFII&H:

1. x| >0, Blx|=0%E{%x=0; (xcR"
2. [|lax|| = |af[|x]|, *FaecR,xecR";

3. [x+yll < lxl[+lyllo x,y eR"
IRIETG P12 B R S

(a) ¥EP%

o 151%: XITRXERE, IEEXERE.
o YSEE: Rdet(A— M) =0, 18

)\1:1,)\2:30

o R p(A) — max{|A, [} = 3.

Pa6 B3 - 15 comergent:
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0.25
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0.25
0.2
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( )Azf( o) + p(p—1)(p— 2)A3f($()) +

f(z) = f(x) + pAf(zx 0)"‘ 31

irh:
* T, T, To,... eSEMER, KA =2, — ;.
o p= 57, RRGERSEAMEHIE.
. Af(z;) BAIRESEROESE:
o —MEAED: Af(z) = f(@i1) — f(@),
o THEIRES: A%f(z) = Af(zi1) — Af(2).
o SWEIEED: A%f(z) = A% f(zi1) — A f(2), LUHSSHE,

\

o JEMAZES
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BEFEaR

) plp +1)(p+2) o5
2

f(m) ~ f(xn) +pvf(33n) + f(zn) + 3] flzn) + ...

Hr:
* L), T1,T2, ..., Ty mSIEEIER, KA =211 — Ti0
o p= 4, FREEASKEAIENE.
o Vf(z:) EEEESETHESE:
o —MERAZED: Vf(z:) = f(z:) — f(zi1).
o ZHEEES: Vif(z:) = V() — V(zia).
o SHEMES: VPf(x) = V2f(z:) — V2f(zi 1), LU,

o« 7 (PPT EMNiZLEA)

BIRZER 230 5]

1. EMER:

flzo] = f(x0), flz1] = f(21), flz2] = f(22)
ENEREEEFERAREIE.
2. —mER:
f[mﬁ-,mﬂl] _ f[miil] - f[ﬂfz']
Tit1 — Ty
3. ZMER:

flzivt, zive] — flas, i)
Liy2 — Ly

f[mi:millamﬂZ] =

LA AT LIS F M ERNERESHESMAVER.

8) Hermit+Cubic Spline HifE -+ 8 E )2

o hermit fH{E/4H, HAH XTF h g BREEY 2 —F{&T

o BEIMPEICEAER, BNFENEEZ2TAMLE, HRZATmay«Iig:, BFEIITZ1T
[ K&, B 1 BRE0; N n Do, BMEn R, DRSS HAE, 2
FEANZR L

13



ETFH&HE BEEERE AIHermitefEEZIMA I ZNNE R B EERMEERE
hi(z),9i(z), i =0,1H3(z) = yoho(z) + y1h1(z) + mogo(z) + m1g1(x) Hp
hi (z)Fg; () TERBET AR AN R EENSS S, BEEATTE:

o (x,) =1 hy(x,)=0 hy(x,)=0  h(x)=0
h(x,)=0 h(x)=1 hj(x,)=0 h(x)=0
gu(xo):o go(xl):o g(')(xo)_—l g()(xl)zo

gi(x)=0 &()=0  g(x)z0 . glx) 7!

RHA ho (:Bg) =1 hg (it:l) =0 hf) (330) =0 ha (331) = 0 HRHEHAIF S FRERY
XEK, BATTLUGE ho(z) = (z — 21)” (az + b) BREESM ho (20) = 1, k) (20) = 0
L IBEEN ho(z)F , KREMSTRA, BlITLlEE)

a=——2 b= —1 _ 4 2 FasiyELYsE)

(zo—=1)*’  (zo—m) (zo—21)

(@) = 2 (14 22— 20 ) = (14 222) (£2) = (14 20(e)
B

14




EE

ho(z) = (1 + 20y (z)) - B(z) = (”2;__?0) (;__ZIIY
hi(z) = (1+2lp(z)) - B(z) = (1_'_2;30—_;1;11) (Z__?O)z
90(@) = (@~ m0) - fh(2) = (=~ 20) ('T%)

)

0(2) = (@~ 22) @) = (o — ) (2222

FE#E hi(x),9i(2). i = 0, | ENBESTRFTE
H3 (IIZ) - h(} (27) + hl (5‘3) + mpgo ($) +mig (QU)

=yo (L+ 2l (2)) - [§(2) + 1 (1 + 20 (2)) - 1 (2) + mo (2 — 20) - I ()

+mi (e - o) Ble)
2 2
€r — T r—T r—=T r—x
L1 — o o —I1 g — I L1 — I

+my (z — o) (ﬂ)z +my (z — z1) (ﬂ)g

g — T L1 — Lo

FEFEZ| T HermitefGHES TR,

The Hermite polynomial generated from these data is
Hy(x) = 75x +0.222222x%(x — 3) — 0.0311111x%(x — 3)? — 0.00644444x* (x — 3)*(x — 5)
+ 0.00226389x*(x — 3)*(x — 5)* — 0.000913194x%(x — 3)*(x — 5)*(x — 8)
+ 0.000130527x%(x — 3)%(x — 5)%(x — 8)% — 0.0000202236x%(x — 3)%(x — 5)*(x — 8)%(x — 13).

a. The Hermite polynomiat predicts a position of Hy(10) = 743 ft and a speed of Hy(10) = 48 ft/s. Although the
position approximation is reasonable, the low speed prediction is suspect.

b. To find the first time the speed exceeds 55 mi/h = 80.6 ft/s, we solve for the smallest value of ¢ in the equation
80.6 = Hy(x). This gives x =~ 5.6488092.
¢. The estimated maximum speed is Hy(12.37187) = 119.423 ft/s ~ 81.425 mi/h.

15
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Ry, B9, Gohy - . E:z_,é he s 2_,#
I
Y

5563):::-;.
5l =52
9-;;'(24 = 51“(2 )
l — i) | ,x& .EG 0. ﬂT\
T 2 i
2o(e? o DyciyBl2e™ t PPox.|)
‘s - ”Fﬂx} dxX= 0.“67%} !‘no—_,inﬁb(:’ a‘![g_!.
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FERROIT

BIZ o # 1 # T2, BE f(20), f(T1), f(22), f'(21), KEIZARNERFP(2;) = f(=:),
P'(z1) = f'(z1)o

BE, BREAIR BIVBERERAA
2 A
P(z) = Z f(@hi(z) + f'(z1)hi(2)
i-0

Hhh(z;) = di(z5), hi(z1) = 0, hy(z;) = 0, () = 1,
BFEZANER, RITPRAEHESE hi(z) F0 hy(z)

#46, RATTHRIHER B RALA A A S SR 2 ARA(2), #18hi(z;) = 0i(z;),
hi(z1) =0, i=0,1,2,

XFho(z), ARz, 20, BEA ho(z1) =0 Fi 21 & ho(z) IZER, FAAIAEBRA
ho(z) = Co(z — z1)%(z — x2)

S ERRY(z) =1, FFI

B (x — :cl)g(:c — o)
") = o (@ — )

K, HRATETUEE

(z —zo)(z — m1)2

") = s a0\ (@2 —m)?
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Wﬂ:hl(m), ﬁ*ﬁ&‘i(}, Lo, gﬁ%iﬁo Fﬁl'){;a\'—ﬁéihjﬂ
hi(z) = (Az + B)(z — z¢)(z — x3)

BIHE hy(e) =1, hi(z) =0, TIEE A Fn B 49{E, HAbes,

RIE, BATMER (z), BB (2) =0, R\(z,) =1, 3Fhy(z), BRzo, 1,22, FTH

hi(z) = C(z — z0)(z — z1)(x — z2)

XERR, () =1, FAIATHERITESS C 8918, Hibeg,

9) &4 Chebyshev 2\
o BN RIEBESEIMEILD
« B, ECHERE 7

O m#plF

ALGER, BERENATFREXHN,

x |1 |2 ]34 |
y | 4 |10 |18 |26 With

Discussion 22: Approximate
y=a,+ n:'fl.x'+azxz and w=1.

Solution: g(x)=1, @X)=x, @x)=x2

4 4
(P0>@) =2 1-1=4  (¢,p,)= x;-x] =100
i=1 i=1

4 4
(@ P) = 1%, =10 (9,0)=3 %} =30

i=1 i=1

4 4
(P> @)= 1-x] =30 (@,,,) =) X} =354
=1

i=1

4
(P,¥) = Zl -y, =58 (¢,»)=182 (@,,y)=622

. 3 49 1
a{l =7 al — az =
4 10 30 )(a, 58 2 10 >
10 30 100 || a, |=|182 | ™= R lxz 49 3
30 100 354 )(a,) (622 y= (x)—i Tl
- 63
IBllo=484, [1B" ll="~ wap K(B)=7623

18
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F4q4 #5 (47) [LFDJ'*PQJ-:‘ lo, Lﬁ_l(p,): ‘54"-’ .(- ?[:lﬁ) ;gga_a?
(Yo, Yd= 195929 (9, Y)= 113bbh.8.

SAYS J2.08X-94. 1> |, emvr= Zgg. adl) = %Qng
L)’) (Pﬂ 1I'.Vr)= ?zp?; %? c?n(ﬂ ;37573)) tfl-ftf; ) = 199%,

W,,up[,&mb7 N'E b62°- umw:q enor= |44
L3) /u?,,‘f’j) = m,iﬁc uva,,tm_ Gosti]) , @faY) = 411730
M= o4 X34 gE X =238X +3 42 , eV =0, 00u0%

4)- %Y=y, B<nb, ™ HAED Y =B +ax
C%.‘Ta-}: 2033, (Y. Yuo)z285 .4?
51:;4.24—4""7’? ervor :4@51
9 3 Yzlny. B=lub, Xelux, Y= BraX
(05,9/y= 16700 . (@) 9/)= 32w , (P Yod=$3.033h,

(0. Y= 8] %%- ‘ﬂ’”ﬁ-ﬂr’x}‘a enor = 0:0v]
I J o
Bb #% 0. (9,.9.)=2. (P 9)z0 (p.ur:%, C(p o5 (f’,,p:—;
PL’NJ‘- %"'_—-

b- (Yo,Y0) =2, L’laeu‘f’) > (p,.¢)= -ﬁ\%(tﬂ“\{)_ b, (P> ©
~Rx= ‘é‘_a,m
C (9, )= W% i)z 2-2vh | P)= 055 0,300

| -3-
b LY Ydoe-p, <hYr=E. o Pe=lixpiny,
e QoY= oyl <M= —teetrt s | Pow) =0.435% ta 2.

"P. ":l[p“' M\-—- 3’”}_2/) C-&Pg Iﬂ) = 2- %’h}, L ’P(‘N)’ [9_5'5“ '{'0.55'

ot
—HH—By= E,(c_',—i =1, 1=ad, By=3 ,Cx=(, Luw-ahyr>

R‘a:g} (}}I:QJ o Lg-f— ”(3"?5\)#@"("6

o BHEIXANEARMLHI AL T:
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BT EE —RFNERZAMN, ATEEXNZMAREKE {do(z),d1(2), -, dn(z)}
XTFREEK w(z) BERE:

do(z) =1, ¢i(z) =2z — By, ¢r(x) = (2 — Br)dr1(z) — Crdr_o(z), k=2,3,:--

Htr B, fo C, 2 #, "TLER

_ (xdr1, Pk 1) (2P 1, Pk 2)
Br = (Pr—1,Pr-1) Or = (Pr—2, Pr—2)
kitE,
|

2 |3 ] 4
|

. X 1| . 2
Example: Approximate — "4 |10 |18 |26 with y =¢ +¢,x+c,x

and w=1.

Solution: First construct the orthogonal polynomials ¢, (x), @,(x), @ (x).

Let y = ayp(x)ta, ¢,(x)+ a, 9,(x) _(2:))
Py(x)=1 a, = (Po0,0) _ 29 k (P::04)
(x9,,9,) _ 5 (7. 20) 3
xXQ,, s 8
Bl — 0T ;pl(x):(x—l;l):x—_._ al:&y_):gz
(?,9,) 2 2 (?2,9) 5
Bz — (x‘pl »P1) :;S_ C2 _ (Xt;i?],(vo) :i
(9.,9,) 2 (%,9) 4
3 5 _(?,,y) _1
(i’z(x):(x—'z-)?’l(x)_z‘?’ﬂ(x):xz—5x+5 a, —m— >
29 37 5 1 , 1 , 49 3
= T (x-= (X7 —8x -~ x — x—=
) ) 5 x1+ 5 (x 2)+2(\\ X+ 5) 2‘ +10x 5

BEEEELEZMNERFITERET,

10) chebyshev ZWi\+BUEM 7 5857

Error
XHP #7 G ribil, Miz—DNNEK, BRI GBI _E— A
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Psi). #%. o= Cos C%E"’w) : k:).z:"n 4.' 'n_-'qr

S X Z 0923 N 033>, Az "0-331:7 HyZw -0.7229

S A, Bz Tttt prpm0-9239) £ Q.:[nq (F=0.923% 0y o 1_2;

+b 151 (#0123 (x-0-383[ > (X +0.332])
b. Baex)= 019719 + 07944 (or—0.9239) — 0.1461'(94-1:.9,3’?)@,_9 35))
“v. |5y Y(;.Qt-—a.ﬂu%; - 0. o.
C. Py = |.p]30 +0.3]92( 4 -0-72370 ~ 00980 («-0-7’3756"'4332?7)
0049 (¥~0.9239) (or-0382.7) (x+0.395])

. 3066 ¥—o.
d. pew 0718?; S 120 H=0. 133Dt 10000 (0.9 4 Re 72T

I&?, GInt 22X = "zi’ tiZe

1 (
Howon-1-=—Pemy < Joor . 122
ToC0 =), Tex) = ._'_[a!m o=, To (XD= 49\3-%
Tax)= 8%%—got+]  Tem) = 16" 2ox® +5x

A sz‘/?q-&;:—az-g oc’focs'

3 K P33ty
JS’*? g ng paz  [ZLoscn@rdoson)d . o o = [%Ttosins)] ™ db
= o — e T v

K 5 C2n6)
= (2404 [ 5 do = 5,

—EAUILLERER, —2AHERKHEL, 1E notebook H (VIELEE R Z IUE RARFEFETHY

Attention
(ESL)

o ST
=EPOESATAFHE—NSH f'(2):

R (CaLIE ()

HIZZERRETEHEFANEMM, REME Zh, Efrln:
h2
i%% = —Efm(g),

Hh &€ [x—h,z+hl
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AEPOESARAFHE—NSH f/(2):

—f(a:+2h)+8f(:z:+h)—8f(:c—h)+f(:z:—2h)'

fi(z) ~ 19

HiZZEXRFTEEHEAEMNI, RENED [k, EAEs:
h4
M= = 1)
B =~ f(),

Hep € € [z — 2h, 2 + 2h],

ik 4?_! P) = 82 :3-&40 Tiwt’cu =0105.

ormr € 52 0% g9,

. ] cw)-u;;r E-H”z-jf-n.o

-F (%)= ‘&"Cvszf’)l ey < ;5_‘(_! 1 w2l =0.5]
WMJ_TLLM_}}__@MML_&E A

22



11) Bafs
x9, C~fbo) tf2)) =4

195 #]. ghen tat 27~
e c—ﬁ(nJ-f‘%_ﬁw'!--fcM)-).

i ‘-FSB—'\#-Q”-')_

#9 ¥ foo=|, [lax= fe-B)+fB)=>
fwzx . (ladx= Fc%) +f %) =0
1[3(9():9(", f...l xdx = —F[——%)-f- -rﬁ{ %): —g

f=0> , [|pw a2da= fe=BoefrFr=0

=
-_Fc—%;-r.fc—% =3

—-F(X) -"‘q?; {.71‘_9(40’9( = _E‘)
Pk 0 i
#11 ] 2= btgte _"(;;L”U:'l)
= . o ol
4 ] CO+C} C—;WJ'-‘.“ ) - 3 G-‘B,‘I:'%J {;.—_"-é
‘%:’-Gﬁ&. C-ﬁmsgﬁ')
Hy. fod=) . )= L+ A =f:
Lo = 'ﬁ':&’)ﬁ = ] G=9
/FW‘)" al 5 -~ /’% S

but S = rx3 [ ﬂ"?’dﬂ'—é,—-f_)ﬂﬂlzxg_-_?__

S EEUER ERERIIP K GENTROHIZED

(

Determine the values of # and 4 required to approximate

2
f €™ sin 3x dx
0

to within 1074,
a. Use the Composite Trapezoidal rule.

b. Use the Composite Simpson’s rule.
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PBog ;5? () .,ch)_ 1 e*” 00.53'){ T2 ﬁn))ﬁ- F‘E_Zasié—

when Gay* x;,_w%g‘fcio . hﬁ)@_m

== T3
%y, f‘“’zq): 19 &%sm3x — |TbS¥cosx ©, ffg&}—'- R adA R %
LA ey

Example: Approximate I Jx f(x)dx wusing Gaussian quadrature
with n=1.

Solution: Assume L\/}f(x)dx RA[(x)+Af(x)
Step 1. Construct the orthogonal polynomial ¢,
Let gy(x) =1, ¢(x) =x+ a, ¢)(x) =x2+ bx+ ¢

3
(P, ?)=0 = I:]\/;(x‘hq)dx:ﬂ —" a:—_‘E
! 2 ) b:—!_[_)
(20,2)=0 = [ Vx(x*+bx+e)dx =0 )
5
(01,9:)=0 = I (x_‘)(x+bx+c)dx 0 CZZLI
@, (x) = x? —19—0\+%

Step 2. Find the two roots of ¢, which are the Gaussisan points x; and x,

10/944/(10/9)* —20/21
01
’ 2

Step 3: Since the formula must be accurate for f(x) =1, x, we can easily
solve a linear system of equations for 4, and A4,.

The results are the same as we have obtained:
x, #0.8212 x, ~0.2899, 4, ~0.3891, 4, ~0.2776

7. Use this formula to approximate I lf\/ xe" dx
0

1 ,
Lﬁe“ dx= 4 e + Ae" =0.3891xe" " +0.2776 x " ~1.2555

j:ﬁ(z.r—l)dx = 2/15
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—Attention
A AJHRE, IE fx=1 fx=x SFIH PR

/O Vaf(z)de ~ Ay f(zo) + AL f(z1)

25



12) o iR Bam : wa TR kalik

4,74_&5_{@7_;1 (L) = Fetw) + A2y wy
WJrl—zﬂrJ'llﬂCIh i)

lz.y-FC'tlﬁ.)--c L 935““5!) %;$ = 1=

1 ﬂue%eﬁ—
~ }J ?lt
m: —-to;‘-’z M"'
T=15, humerical u.-.w)*% 9 1093, Exat Y - ?-‘?‘?.{7
t=20, yuw) =18 #6 19 Y = 1848309]
el - 5(-939'"‘/!-" WE.{)‘;C'[’"’T )
uet) = o-l;s?:?}

HIJL@J-Q%‘}—?UW?EE:W

Dy o, 2k YD —’b_-ﬁtw

Ynet)= ?_T;{, *lmch _éyr:_f_ ag_“F
/*:'Hﬁ\.:;;c_fi‘!-r.mf}ﬂ) L Yet) - hd

Y )" 3y Fetiyeny)
+h )_i, +Hoeh?).

Hta, Htis)) = {(ﬁ,ycm) lh)f- >J-Tq -Ff'ﬂ'fjt.ﬁ))f?h 7 \boa,b
RN _Y che) =Ycti) +ahfity, Yet) tbhfha  Yetad e ch 402 Yot )

$0f, Y(d)= Yt rhE af ctis yend) +bfeh,yuh))  tCfet s Yitn]

+h f_g%ilﬁi:}iﬁzg@))_‘l_gu— 'FE?‘_ ﬁ’j—
)
Jij 2 r-;b %—?, +¢ ‘?-[F'r, ]

- \aﬂ;TC'-lf d:‘?:':i'
j-b"i)c = i "5 b = _%
b b I h*y 4
1 =1 C=z
Mehn)= Yy 3 hect 1) )-8 = Wit Yot 2 bl s )
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MEEEEH R

(ti2) = y(t) + Ry (1) + oy () + Ty (1) + O(h)

EI=%
o y'(t) = f(ts,y(t:))
- RIERISHIE, FTLASH:

o af af F
o’ f 62f 82f f
() (4.} — il

2. BT f(ti1,y(ti1)) 8 f(ti2,y(ti2)):
i, x4 f(g 1,9’( i 1)) HITEEEF:
ftiv,y(ti)) = f(ti,y(ti)) — hfe — hfyf+ (ftt+2ftyf+fyyf ) + O(R?)

SIF f(ti 0, y(ti 2)), BIFAEAERE 2h, BFOT:

(2h)

f(tioo,y(ti2)) = f(ti,y(ti)) — 2hfy —2hfy f + ——(fu +2fuf + fyyf ) + O(R?)

13) W B . Runge-Kutta {ERIREE T

Attention
FE, 1 K, &K K, RIEEE—1
HWOBM K, IEHIR
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—_—

P _JUM,_J;&:HUQ th-fto.y,) = o+ o5x0=p
- o M.-u + _;;ﬁu-.,_y )_f_atp_},tpu.dl J
3

. =—ée

I’ = Y, +h_l-lt,,yh)_._7;_e
il = _lb-r-b; Lf I,,y)_—tigz;ym ] fbé vhe?

— appmimatign veal-
_— T=0b 0.560>(/ 0383415

t= 5.20)49 %.2/9,99
B /- fo?t-

$t10. 1483, lg, -ﬁc:t,,.g,;__.fm.a).-:n )
-Ht,n Yot By ) = -Ic«,'; =ze
)

47

kz B +c-4= L NI ée*
= fetoth y Bk = -fC'z;. Lol 3'3)\;%2% %
-&W)’

ﬁ??mTM“ﬂbh tzob. FWi= vogelds, +=), Ve 143545

#15 ;Fg,"ﬁ. ]C;z‘F(tn;Un):—'Unf'fn“'l

o2 tutd o+ B = =Sharty e = e Bp= Sturter]
y,,*, =Y, +hlep = -L‘dhiﬂﬂu }h—Lt-. -:lq-r”my»,
TROEREG,  Ki= Yuttnt] ,  Ypezlho—hbn +htuth

= Yo thif htn €0 L Yuwm —hih ey Lyt e
18 . Yntr =Ynt L fatnr gyt {cim,ﬂ,w_ (et
=& DYy + LbY, — 0 tn thbthpy,
B, fitwy) B KBk

28



Attention
Adams Fourth-Order Predictor-Corrector Algorithm

1. #iatk:

» {EAEFEEL (APURF Runge-Kutta 757%) HERITRENE yo, y1, Y2, Y3 XZ2EA
Adams T5iEHREED 4 M RFEED.

2. Adams-Bashforth Predictor:
» {EFAIEY Adams-Bashforth 2ZUFEUTF—1A Ypredo
3. Adams-Moulton Corrector:

o {EAFTNE Yprea, NFAPURT Adams-Moulton ATUETESE! Yeorrs

4. @
o BFEIEE Yoorr (FAERIRNIREE, FHEANT—E,
5. EE:

o {K/R{EHE Adams-Bashforth 75;&F0ll, Adams-Moulton 5/&%IE, BRIESE X E.

—Example
1. #4446 ((EF Runge-Kutta 7i%itER] 4 1 5)

Y1, Y2, Y3, Y4
RK4 g9=l:

h
Ynil = Yn + E(kl +2k2+2k’3+k4)
Hrp:

h k h k
kl:hf(tmyﬂ)u k2:hf (tn+§=yn+§) 3 kSth (tn+§ayn+?2)a k4:h’f(tn+h1yn+k3)

aF:
th=0,y5%=1
EE 15!
t; =02, h=02
ky = hf(to,yo) =0.2-(=2-0-1) =0
ko = hf(to+h/2,y0 + k1 /2) = 0.2+ (—2-0.1-1) = —0.04
ks = hf(to + h/2,y0 + k2/2) = 0.2+ (~2-0.1-0.98) = —0.0392

¢
kg = hi(to+ hyyo + k) = 0.z - (—2- 0.2 - 0.9608) = —0.076864
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1 1
i = Yo + 5 (k1 + 2k + 2hs + k) = 1+ (0~ 0.08 — 0.0784 — 0.076864) ~ 0.96079

FUTE va, y3, va, 155
ty — 0.4, yp ~ 0.85214
ts = 0.6, ys ~ 0.69767

ty = 0.8, ys ~ 0.51679

2. FHG(ER Adams i
BABEERTH 4 N (to, ¥o)s (B, v1)s (B2 92), (t35Y3), (t4, Ya)-

T3k, {#F Adams-Bashforth Predictor Filll y,,,.q, #AfSF Adams-Moulton Corrector &
1F,

Adams-Bashforth Predictor (Fall2=t)
N
1
Ypred = Yn +h- ﬂ (55fn - 59fn 1+ 37fn 2 — gfn 3)

3ty = 0.8,y4 = 0.51679 T Ypred -

f1= f(ts,y4) = —2-0.8-0.51679 = —0.82786
fa = f(ts,y3) = —2-0.6 - 0.69767 = —0.83697
fo = f(tayy2) = —2-0.4-0.85214 = —0.68171
fi = f(t, 1) = —2-0.2-0.96079 = —0.38432

AT AT

1
Ypred = Y4 +h- ﬁ (55f4 - 59f‘3 + 37f2 - gfl)

1
Ypred = 0.51679 +0.2 - - (55(—0.82786) — 59(~0.83697) + 37(—0.68171) — 9(~0.38432))

Ypred ~ 0.51679 — 0.2 - 0.03426 — 0.51094
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Adams-Moulton Corrector (£1E230)

AW

Yeorr = Yn + h - (gfprcd +19f0 —5fn1+ fu2)
BTN RIRIREE:

Jored = f(ts5, Yprea) = —2-1.0- 0.51094 = —1.02188
RARIELT:

1
Yeorr = Ys + h- o0 (9(—1.02188) + 19(—0.82786) — 5(—0.83697) + (~0.68171))

Yeorr ~ 0.51679 — 0.2 - 0.03638 = 0.50951

3. 5%
£t =1.00, ERE7:

y(1.0) ~ 0.50951

MRFERESHEE, LIRS h, BYBESTRN-RELER, JLRRGEIENXBIARTTERE.

] R R fitw) sow,

r‘i‘%’h\:\a"%, Wz w254+ ShEAWY # Sh s
Wit1 = C=4+3hA) Wi + (5+4hA) Wi4

Fbum-‘ r T 4a2hn Gt 7 T‘ wi

W I 0 Wi .J-

det([ :i‘j) =p

c-4+>h)rf’) (—P) = ( 5+4K>2) =0

Pr4c420N ¢ —(G+ ¢h°)) =0

AR BRI <) 5% 2453,
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