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< |ea| +ALY(x,) = Y|+ Lo
<(+hD)e|+ T , sz?x\f;.\
<(+hL)((+hL)e, | +hT)+ T
=(A+hLYle, |+ (A+AL)+1) T

il

n+l

_|_

en—l




€a| =¥ (X)) = Vo]
=B ERM A R e ) E e e 8
<le|+ Al y(x,) = y,|+ |T.a|
<(+hD)e|+ T , sz?x\f;.\
<(+hL)((+hL)e, | +hT)+ T
= +hL)le, | +(A+hL)+1) T
<(+hL?((A+hD)e, |+ T)+(A+hL)+1)T

= 1+ ALY e, |+ ((A+ ALY + A+ hL)+1) T
2t

il

n+l

_|_

en—l



<+ kLY eo|+ (A +AL)" +---+ A+ hLY+1) T
IR
1—(1+hL)
n+1
L (+hD)
L
g (1+hL)”“(|eO|+—) e, =0
hL m 7x
+x)" <e

< e(nJrl)hL Z < elt-a) l T = O(h%
hl Lh

e =O(h) %

= (1+AL)"|e,| +

<1+ hL)y™ v

e



计算群主
Ink

计算群主
Ink

计算群主
Ink


Remark

RIFHAHIEMEED HFIEN—EXFEARETHENS. REMDITH
REERKERMEN, ERREEEERT WY RENS =
atE, WEEFSXKAREMINIFERBEEDER.



AFHRERZOK



AFHERZIK

F12Yy (x) = f(x, y)FBIE[Xn, Xn11] £ (Bh = Xpip1 — Xn)XXFAS15:



AEFHEERZeYTK

H12Y' (x) = f(X, y)EBLE[Xn, Xni1]-£E (GBH = Xpi1 — X)W XFRS 15

" Xni1

Yoma)y0m) = [ 1)k = yx) =yt [ f0xy)on


计算群主
Ink


AFHRERZHK

FHEY (x) = (X, y)BBFE[Xp, Xy 1] £ (IBH = Xnp1 — Xp) XXFAT S

Yoma)y0m) = [ 1)k = yx) =yt [ f0xy)on

n

HREEHRAS AR, B [ (x, y)dx = hf(Xn, y(Xn)),


计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


AFHRERZOK

7‘5?‘5}//()() = f(X,}/)ﬂﬁm?‘f[Xnv Xn+1]J: (iﬂh = Xn+1 — Xn)iﬂ'xfﬂ 5

YO -y) = [ )= v =y [ fxy)ax

Xn

HREAEFEERS AR, B fX:"H f(x, y)ax = hf(xn, y(xn)),
BEpiEulerax:
Y1 =Yn+ hf(Xn, Yn)


计算群主
Ink


AFHRERZBHK

FHEY (x) = (X, y)BBFE[Xp, Xy 1] £ (IBH = Xnp1 — Xp) XXFAT S

YO -y) = [ )= v =y [ fxy)ax

Xn

HREEHRAS AR, B [ f(x, y)dx = hf(Xn, y(Xn)),
BEBIEulerAR:

Y1 = Yn + hf(Xn, ¥n)
HERAERRSAR, B [ f(x,y)dx = hf(Xp1, Y (Xni1)),
fSEEEulerAR:

Yo+t = Yn + hf(Xni1, Yni1)



TEEFER .
Y (nit) — ¥(x) = / f(x, y)dx



TEEFER o
Y (nit) — ¥(x) = / f(x, y)dx

t, BRRBERARKEMRS [ f(x, y)dx

[ty 3 [0 y60) + Gty 0500)


计算群主
Ink


TEEFER o
Y (nit) — ¥(x) = / f(x, y)dx

th, ERBHERARIENRS [ 1(x.y)dx
Xn41 h
/ f(x,y)dx ~ 5 [f(xna Y(Xn)) + f(xn+1 » Y (Xnt1 ))
NS AMER(ERRAER)

h
Y1 = Yn + > [f(Xn,Yn) + F(Xng1, Vgt )]


计算群主
Ink

计算群主
Ink


TEEFER o
Y (nit) — ¥(x) = / f(x, y)dx

t, BRRBERARKEMRS [ f(x, y)dx

[ty 3 [0 y60) + Gty 0500)

NS AMER(ERRAER)
h
Ynt1 = Yn+ > [f(Xn,}/n) + F(Xni1, Yt )]

—fREREEBEAENEX ARG MGE, BREAAR E
R—RHETIEIE, FRATMMG-RIETE.


计算群主
Ink


fign, TEEMERMEUerARMBERAET AR A T
EAR:

Yni1 = Yn+ f;)f(xna Yn)
Ynt1 = Yn+ [f(Xn;Yn) + f(Xn11, Yn+1)}

iR A Euler AR,


计算群主
Ink


Flan, TEZAEREUler AN FBRICAIEE A XA BT fdh-12
EAN:

}_/n—H =Yn+ flz)f(xn; yn)
Yni1 = Yn+ > [f(Xna}/n) + f(Xn+1:)_/n+1)}

R AKIFAEulerAR, TAER

(

h
Y1 = Yn+ E(/ﬁ + ko)

o\

k1 — f(Xnayn)
\ k2 = f(Xn+h7yn+hk1)



计算群主
Ink

计算群主
Ink


. PSR 2 AR (BB K A = 0.1)

y=y—%, 0<z<1
y(0) =1,



Bl e RRRL 2 SRR (BOP K h = 0.1)

{y’—y—%, 0<z<1

y(0) =1,
Yp t Ye
yp =Yp t hf(xnv yn), Ye =Yn t hf(xn+l7 yp), Yn+1 = 9
2 x
Y= Pt b= 1, 01(1- 22911
Y. = y“+k(}’p— 2x1) :1+0.1(1.1_ ZXO1)=1.0918

¥, 1.1



. PRk R A RRAR(ICE K b = 0.1)

{y—y—Q—ﬂ”, 0<z<1

y(0) =1
Ypt+ Ye
Yp = Yn T hf(xm yn)a Ye = Yn T hf(xn+1a yp)) Un+1 = 9
2
Y,=y,+h(y, - XU_
2x 2 01
V. =y + h(y,- y‘) ~1+0.1(1.1- =2-7)=1.0918
id
», = Yot ¥e | 0050
2 2x 201
, =+ iy, — 251y = 1.0959 £ 0.1(1.0959 — =2 0-) — 1.1872
2x, 2x02.,
Yom pir MY, = SR - 1.0959 ¢ 0.1(1.1872 - Z7257) - 1.1809

Y+ V.
Y, :pT=1.1841


计算群主
Ink


xXn

0.1000
0.2000
0.3000
0.4000
0.5000
0.6000
0.7000
0.8000
0.9000
1.0000

yn( 2L 2
.0000
0959
1841
2662
3434
4164
4860
5225
.6165
6782
7379

) yn(BEX3z) y(x,

1

O T T R S R e e N e

.0000
.1000
1918
2774
.3582
4351
.5090
.5803
.6498
7178
. 7848

1

e e e e T e e e e T e

.OOOO
0954
1832
.2649
3416
4142
4832
.5492
6125
.6733
7321


计算群主
Ink


7
Euler >
-
//
o
J/
///
- Euler
//-
=
0.1 02 03 04 05 06 07T 0.8 0.9



计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


v
f5: FRMMERIEL dx , 0<x<04
y(0)=1.0


计算群主
Ink


ay 2

B mEaE! ox ), 0<x<04
y(0)=1.0
f: h=0.1; o =1.0. B TEMNERLAK, TFEPSERDR.
x. =0
° v = yo+ hyh
h 2
D =yt 5 [ ]

Hrk =0,1,2,3,4; n=0,1,2,3,4.

3

B ¥ R

Xn
0.1
0.2
0.3
0.4



计算群主
Ink

计算群主
Ink


fl: FRFEEER

X, =0

dy

@

2

y

y(0)=1.0
fi#: h=01; yo=1.0. BATEMNERAN, MWEPREKER.

|

¥ = yo+ hy?
yr(1+1

k41

h 2
D=yt [

Hrk =0,1,2,3,4; n=0,1,2,3,4.

ESTRRMIIRR y = |, HHARWTRAT.

1

n Xn Yn ¥(Xn) [Yn — ¥ (xn)]
1 0.1 | 1.1118 | 1.1111 0.0007
2 0.2 | 1.2520 | 1.2500 0.0020
3 0.3 | 1.4331 | 1.4236 0.0095
4 0.4 | 1.6763 | 1.6667 0.0096




KESH



KESH

x|

y'=1xy) = y(x)-y(x*) = [ f(x,y(x))dx


计算群主
Ink


KESH

= xy) =y ) =) = [ 1y

AERERNA—LEHRNBERD AXNEIL T EulerM L ARF
Z71EA, THRE—LE—RNETHERS ARNWEENHIE
FKKBEMDFHIE VIMERA T E.



KESH

= xy) =y ) =) = [ 1y

FERTE IR — L B EER S ANESL T EulerfiE . AR EF
E01EN, THAE—YEF—HRPNETHERSARNMEESFTZ
SRR EBEMY HIE VMERIBRA G E.

B X = X1, X" = Xy p 15

Xn+1

Y(Xns1) = y(Xn—p) + / f(xa}’(x))dx

Xn—p

AR RARENBERT AR, IBAENESHE.



B [ f(x, y) ox BB ETR



B [ f(x, y) X BB ETR

D BA Xy X1, -+, Xn_g HEAS S S (— RIS A 1550), W

q
Y(Xn1) = Y(Xn-p) + Z yf (Xn—js Y (Xn-1)) + Tors
j=0



B [ f(x, y) X BB ETR
@ u Xny Xn—1," " 7Xn*q%iﬂﬁqﬁ"‘\(_ﬁﬁﬁiiﬁ%lﬁiqg)’ )r!l]:
q
Y(Xn1) = Y(Xn-p) + Z yf (Xn—js Y (Xn-1)) + Tors

j=0

X

RORM ;= ;7 [0)dx. [(x), Toe?


计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


£ 1(x, y) EORER

® Bl Xo1.- - s X g RS A (— BRI A195), W

q
Y(Xn1) = Y(Xn-p) + Z yf (Xn—js Y (Xn-1)) + Tors
j=0

MPEH o = f’;”j; (x)dx. [(x), Thi1?

X

% r=max{p,q}, WAHEG + 1}r + 1HHERER

q
Ynet = Yn—p + Z ojf(Xn—j, Yn—j)
j=0


计算群主
Ink

计算群主
Ink

计算群主
Ink


[ f(x, y) dXBOBUER S

@ BAXnst1, Xn, -+, Xn—qr1 AR R (— AR BRIR T =1957), MIEER]
i& g + 1r + 1 2RI

Ynit = Ynp+ Z a;jf(Xn—j, Yn—j)

=


计算群主
Ink

计算群主
Ink


Jﬁf;;”j; f(x,y)dxBI¥EFR 7

@ BAXnit1, Xn, -+, Xn—qr1 AR T R (—RRIRTI = 1957), MEEER]
i& g + 1r + 1 2RI

Yni1 = Ynp+ Z if(Xn_j, Yn—j)

=

o MNMZHISHp, g:
p EHIBSXE, B[x, 5. X5 1]; g ERIRATANE, T
R¥Ag+1, He, ERBANT R IFHR(EERg + 1
™)y BARRAT R0 FREIEHG+-1 1),

® p = 0Rf, FRAAdam’'sAZ.


计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


Bl WE%kMELEp =1,9 =2MERESEIN.



Bl WE%kMELEp =1,9 =2MERESEIN.
fi#: KMERTEEUARRTTR.



f: MEEMEZEEp=1,9 = 20ERENEN.

fR: RHERSXEURRS TR ROXEHA[X0 1, Xni1],
g+ 1=3MISMPHEA: (X0, X 1, X 2}, 1BF

Kh =Xy — Xo_1 = Xo_1 — Xn_2 (0 < h< 1), AZEHKR:



f: MEEMEZEEp=1,9 = 20ERENEN.

fR: RHERSXEURRS TR ROXEHA[X0 1, Xni1],
g+ 1=3MISMPHEA: (X0, X 1, X 2}, 1BF

Kh =Xy — Xo_1 = Xo_1 — Xn_2 (0 < h< 1), AZEHKR:

Yni1t = Yno1 + Oéof(Xm }/n) + f(Xn—1 s Yn—1 ) + 042f(xn—2a yn—2)

EA=$? MERBEK,


计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


f: MEEMEZEEp=1,9 = 20ERENEN.

fR: RHERSXEURRS TR ROXEHA[X0 1, Xni1],
g+ 1=3MISMPHEA: (X0, X 1, X 2}, 1BF

Kh =Xy — Xo_1 = Xo_1 — Xn_2 (0 < h< 1), AZEHKR:

Yni1t = Yno1 + |:Oéof(xn7 }/n) + f(Xn—1 s Yn—1 ) + 042f(xn—2a yn—2)

EARA=ZL? MERXER, Hep

@o = /XM U 2 )0~ Xo2) dx = -h
Xn_1 (Xn — Xn—1 )(Xn - Xn—2)

= /X"M 0= X)X = Xo-2) dx =——h
Xn_1 (Xn—1 - Xn)(Xn—1 - anz)

o [l o 1
Xn—_1 (Xn—2 - Xn)(xn—Z - Xn—1)


计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


MESHRAA:

h
Y1t =Yn1+ 3 7f(xnayn) - 2f(Xn—1ayn—1) + f(Xn—ZaJ/n—Z)



MESTHRAA:

h
Y1t =Yn1+ 3 7f(xnayn) - 2f(Xn—1ayn—1) + f(Xn—ZaJ/n—Z)

HEBEEIRET,. 1 ((FHIE, BRED
Kh=x,—x,_1 (0 < h<1)):

1
Top1 = y(Xnit) = Yo = §h4y(4)(xn71) +O(h°)

WIZ=ZLERARKE=MHY.


计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink

计算群主
Ink


MESTHRAA:

h
Y1t =Yn1+ 3 7f(xnayn) - 2f(Xn—1ayn—1) + f(Xn—ZaJ/n—Z)

HEBEEIRET,. 1 ((FHIE, BRED
Kh=x,—x,_1 (0 < h<1)):

1
Top1 = y(Xnit) = Yo = §h4y(4)(xn71) +O(h°)

HIZ=ZLERRRAEZZME. BRTEMH Yy, TFEIE y1, )o;
ten, WEREM MR (EnSiERIEulerAR) ZHE y1, o (X
MEEMARETE; ATAEBANEGEENIRE, —KRiE
SHERNRABEZZAR—M).



. MWELMZLE = 2,9 = 2MRKXESER.



. MWELMZLE = 2,9 = 2MRKXESER.
fi#: KRMERSEEURRATR(I5).



. MWELMZLE = 2,9 = 2MRKXESER.

fif: SEMERSREURRSTR(II5). RoXEH
[Xn72a Xn+1]a g+1= ST ESHA {Xn+1 y Xny Xn—1 }, i
Kh =X, — X1 = Xny1 — Xp (0 < h< 1), ESER -



. MWELMZLE = 2,9 = 2MRKXESER.

7. RMERSXEURRSTRE95). RoXEHR
[anz, Xn+1]a qg+1= MRS ERR A {Xn+1 » Xny Xn—1 }, icE
Kh =X, — X1 = Xny1 — Xp (0 < h< 1), ESER -

yn+1 = yn_2 -+ 60f(Xn+1 5 yn+1) + 51 f(XmYn) + BZf(XI’I—'I ) yn_1)



. MWELMZLE = 2,9 = 2MRKXESER.

7. RMERSXEURRSTRE95). RoXEHR
[anz, Xn+1]a qg+1= MRS ERR A {Xn+1 » Xny Xn—1 }, icE
Kh =X, — X1 = Xny1 — Xp (0 < h< 1), ESER -

yn+1 = yn_2 -+ |:60f(Xn+1 5 yn+1) + 51 f(XmYn) + BZf(XI’I—'I ) yn_1)

XE—1M=%7 MERAERR, Ht
i — Xp)(X — Xp_1) 3
Flo /x,, 2 Xn+1 — Xn)(Xn1 — Xn—1) 4
(X = Xt ) (X — Xn_1)
4 / ) (X — X 1)

Xn41 X Xn+ ( ) 9
b / Xn 1 — Xnt1 (Xn 1= Xn) 4




MESBNA:

h
Ynt = Yoo+ Z[Sf(xn+1 ) }’n+1) + 9f(Xn—1 » ¥Yn—1 )] (*)



MESERA:
h
Yot = Yn2 + Z[Sf(xnﬂ Ynit) 9 (X1, ¥n1)] (%)
BiESENRET, « EERRE)

3
Toi1 = Y(Xn1) — Y1 = *§h4y(4)(Xn+1) + O(h5)



METEAA:
Yoir = o2+ I8 0nin, Yorr) + 900 1.0 )] (4)
EREBEIRET,  ESLE)
Tost = Y001) = Yt = = g1y x01) + O(HF)

ATEEZIAK, ATRHATEN=ZS =M EREIRTAMM v,
HSTMA-RIEAR:

_ h
Ynei = Yo + § 7f(Xn-/yn) - 2f(xn—1;yn—1) + f(xn—27}/n—2)



MED B A:
Yoit = o2+ gI810k01. Vi) + 910 1.9 1) (4)
EMEBEHRET, 1 ESIE)
Tost = Y001) = Yt = = g1y x01) + O(HF)

ATEEZIAK, ATRHATEN=ZS =M EREIRTAMM v,
HSTMA-RIEAR:

_ h
Ynei = Yo + § {7f(Xn-/ yn) - 2f(xn—1>yn—1) + f(xn—27 }%—2)}

h
Yni1 = Yn2+ 2

3f(Xns1s Ynr1) + 9 (Xn—1, Yn_1 )}



RILMRERH y(x) TR, TERITRESZ=2=MIRERXH
Eﬁﬂﬁkﬁﬁﬁ'&% Tn+1 = y(Xn+1) — Yn+1 &ﬂﬁﬁ"{ﬂﬁﬁ



BISRRRE y(x)FEAHE, TEEZNKESZ=L=MI2EXH
El%l‘ﬁkmﬁ%% Tn+1 = y(Xn+1) — Yn+1 &ﬂﬁlﬁﬂﬁﬁl Bk
B (X1, Vo)) TE Y (Xns1 )23 y BE{ETaylorRFF, 5

f(Xns1s Yne1) = f(Xns1, Y(Xni1)) + fy(xn+1 L) Vit — Y(Xni1))



BISRRRE y(x)FEAHE, TEEZNKESZ=L=MI2EXH
E%I;Ekmﬁi% Tn+1 = y(Xn+1) — Yn+1 &ﬂﬁEBﬁﬁ E%
B (X1, Vo)) TE Y (Xns1 )23 y BE{ETaylorRFF, 5

f(Xnt1, Yni1) = F(Xn1, Y (Xo11)) + By (Xn11, ) (V1 — Y (Xni1))
=¥ (Xn1) = {,(Xn11, ) (Y (Xn41) — Ynr1)
= y/(Xn+1) - fy(Xn+17§) Thid

BE, 938 yoo, f(Xo1,Yn 1) TE Xo 1 &{ETaylor@ 7, 5



BISRRRE y(x)FEAHE, TEEZNKESZ=L=MI2EXH
E%I;Ekmﬁi% Tn+1 = y(Xn+1) — Yn+1 &ﬂﬁEBﬁﬁ E%
B (X1, Vo)) TE Y (Xns1 )23 y BE{ETaylorRFF, 5

f(Xnt1, Yni1) = F(Xn1, Y (Xo11)) + By (Xn11, ) (V1 — Y (Xni1))
=¥ (Xn1) = {,(Xn11, ) (Y (Xn41) — Ynr1)
=Y (Xns1) = (X1, 8) g
BE, 938 yoo, f(Xo1,Yn 1) TE Xo 1 &{ETaylor@ 7, 5
Yn—2 = y(Xn-2)



BISRRRE y(x)FEAHE, TEEZNKESZ=L=MI2EXH
E%Bﬁﬁ‘ﬁi% Tn+1 = y(Xn+1) — Yn+1 &EEEMﬁ E%
B (X1, Vo)) TE Y (Xns1 )23 y BE{ETaylorRFF, 5

f(Xni1s Y1) = F(Xnpt, Y(Xni1)) + B (Xn11, §) Yner — Y(Xni1))
=¥ (Xn1) = {,(Xn11, ) (Y (Xn41) — Ynr1)
= y/(Xn+1) - fy(XnHa&) Thi

?%%; ﬁ’%‘”% yn72, f(Xn71 ) yn71) E Xn+1 9&1’|5Tay|0rﬁﬂ:, '?T_E.F

Yn—2 = Y(Xn_2)
2 3 4
= Y(Xns1) — (BN)Y (Xnr1) + Ey" (Xnr1) — &y (Xni) + &y (xop1) + O(H°)



BISRRRE y(x)FEAHE, TEEZNKESZ=L=MI2EXH
E%Bﬁﬁ‘ﬁi% Tn+1 = y(Xn+1) — Yn+1 &EEEMﬁ E?ﬁ
B (X1, Vo)) TE Y (Xns1 )23 y BE{ETaylorRFF, 5

f(Xnt1, Yni1) = F(Xn1, Y (Xo11)) + By (Xn11, ) (V1 — Y (Xni1))
=y (Xn1) — fy(Xn+1 L) (Y (Xni1) — Ynst)
=Y (Xn11) — £ (X011, &) Thy1
#&, DA yo o, f(Xn-1, Y1) TE X1 RAETaylor@FF, 15
Yn-2 = Y(Xn—2)
(CIOSW @h3

4
= Y(Xn11) = (Bh)Y' (Xns1) + 5y (Xns1) = S5y (Xns1) + %ym(xnﬂ) + O(h°)

f(Xn—1,¥Yn—1) = F(Xn—1, Y (Xa—1)) = ¥’ (Xn—1)



BISRRRE y(x)FEAHE, TEEZNKESZ=L=MI2EXH
E%Bﬁﬁ‘ﬁi% Tn+1 = y(Xn+1) — Yn+1 &EEEMﬁ E?ﬁ
B (X1, Vo)) TE Y (Xns1 )23 y BE{ETaylorRFF, 5

f(Xni1s Y1) = F(Xnpt, Y(Xni1)) + B (Xn11, §) Yner — Y(Xni1))
=¥ (Xn1) = {,(Xn11, ) (Y (Xn41) — Ynr1)
= y/(Xn+1) - fy(XnHaf) Thi

?%%; ﬁ’%‘”% yn72, f(Xn71 ) yn71) E Xn+1 9&1’|5Tay|0rﬁﬂ:, '?T_E.F

Yn—2 = Y(Xn_2)
2 3 4
= Y(Xnr1) — BR)Y (Xns1) + By (Xns1) — CBE ¥ (Xns1) + E-y @ (xns1) + O(H°)

f(Xn—1,¥Yn—1) = F(Xn—1, Y (Xa—1)) = ¥’ (Xn—1)

! 1 2 111 3
=¥ (Xn1) — H)Y" (Xni1) + BLy" (Xni1) — BE YD (xop1) + O(H*)



BREXT f(Xn11, Yni1), Yooz, F(Xn—1, Yno1) FIZDFR—ELA
Z5183(), B

h
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