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ABSTRACT

The rescarch studies a mathematical to simulate the water current using the
hydrodynamic model of two-dimensional shallow water equation. It turns out that the results are
the velocity and elevation of the water current that the data to input into the water quality model.
It yields the concentration of the pollutant in a reservoir. In previous research, the numerical
computation of the hydrodynamic model as the Lax-Wendroff method is limited by a stability
condition. In this research, a numerical method via a non-dimensional form of equations is
proposed. The Alternating Direction Implicit (ADI) method is applied and results in a finite
difference method without the stability condition. The ADI gives more accurate solutions and also

economical to use. The method can be applied to the real-world problems.
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uag UX,7,0)=V(X,7,00=0 dwmiumn 0<X,¥ <1

{ s ‘g o
Taefl £(X,7) unuilafsuiitudy X uas ¥

2. iteulvaen Z(0,Y,T)=Z(,Y,T)=0
g Z(X,0,T)=Z(X,,LT)=0 dwiun 0<X,Y <1

wazdmsunn T e (0,7)

2.2 MHamgana (Finite difference method)

221 szuulamesTuandusuniisly 2 1A (First-order hyperbolic systems in two
space dimensions) [8]
{ a  w o a o o %
duszuud 1 Flumsuddanudeiiaylussun lames Tuansudunitsvesaums

o
ar -7

g 1 s i an A an < | as (@ a o
ywutdes dminlulamitui 2 48 dufeTSuand-nuasedil uazdF1Foefianeady

gt

@

=he

L% % (2.20)
ot ox oy

i = 4
Tao  4,B  femmnduuin nxn

'd
ay  u Ao AWesvuIA »
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2.2.2 IBuand-auaseil (Lax-Wendroff method)

ast o ey a a o 4 a
Wuand-uasedlil (8] WuitwimamandeduavvesaunislamesTudnlums
Vv 4 a o w & Aanda &
undymvesszuvaums lames ludndudunilily 2 faATvevwafe —o<x,y <4,
LI~ { i ,3 i o ] 1
t20 Taswdudummasuiudnmgnuuuuny x, y uaz ¢ Tasldsamiawunny x fe
A 2 = A LY 1 '
x =1h, VUunu y A9 y = mh UazuuUAU £ A0 £ = nk lashl A A9 AUAI VI IERY
A v it A o ! 1 oAd . o
k A9 NA1U0NWNURLLAE [, m, n AD TIUIUFNEDINTUTIHIUAY
aunsalduddoymatuduls Tavauns 2.20) nouduideuly u=U(x, y) wu
o P i =
TEUN 1=0 (o <x,y<+w) 1ABNISNTZIEVDIBYNTUNIEDS NTIANNLIUEIR IS U
d w nJ 1
aeaveaanduaiuauls sz@oulai

ou(x, y,t) +E O u(x, y,t)

Y.t A k) = u(x, y, )+ k
umY ) = ulEp0) ot g~ Yor

10 szuu lames Tuansuduniiely 2 78 11d

u(x;y,t'f'k) =u(_x’y,t)+k Aau(xayst) +Bau(x,y,t)
ox dy

)
R PRCI AN CHN)) ,
2 0t ox ay

= u(x, y,1) +k(A ou(x,y,t) +B 8u(x,y,t)J
ox Oy

2 2 2 2 7}
+k_ Y 0 u(x,{v,t) +ABa u(x,y,t)+BA8 1,1(x,3,z,1')_}_15,2 0 u(x,zy,t) ,
2 ox oxoy Ox0y

3 42 A2
= u(x, y,1) + kd 6u(3;=y,l‘) + kB ou(x, y,t) + k”A4° 0 u(x, y,t)
X

2 ox*

p k*B? 0*u(x, y,1) . k*(AB+ BA) &*u(x, y,t)
2 oy’ 2 Ox0y

(2.21)
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uazldmyilsznaninadensenatsvesoyiutdessusumilwas susuasa [9] unuluy

aums (2.21) 1218

u(x,y,t+k)

= u(x,y,t)+kA(u(x’Lh’y’t)z;”(x—hsy,f)J+kg(u(x=y+h=t)2;u(x,y—h,t)J

+k2A2 (u(x+h,y,t)—2u(x,y,t)+u(x—h,y,t))
2 s

2 k*B? (u(x,y+ h,t)=2u(x, y,¢) +u(x,y=h, I)J
2 n

+k2(AB+BA)(u(x+h,y+h,r)—u(x+h,y—h,r)—u(x~h,y+h,r)+u(x—h,y—h,t))
2 4h° ’

=u(x, y,t)+ %(u(x-b A, v, ) — u(x — h,y,t))+ %(u(x,y+ ht) = u(x,y—h,t))

2 42

+
2h*

(wx +h, p,6) = 2u(x, 1) + uCx — b, y,0))

2 n2

+
2h?

(u(x, Y+ ht)=2u(x, y,t)+u(x,y — h,t))

2
+ﬂ%%(u(x+h,y+h,r)—u(x+h,y-—h,z‘)—u(x—h,y+h,t)+u(x—h,y—h,t)),

e fviuald p =-E alan
u(x, y,t+k)
=u(x,y,t)+ %pA(u(x +h,y,t)—u(x—h, y,t))+ %pB(u(x, y+ht)-u(x,y—h, t))

o A+ ) =20, 3, 0) + (= 3, )
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+%p282(u(x,y+ h,t) = 2u(x, y,t) +u(x, y mh,t))

+ép2(AB+BA)(u(x+h,y+h,t)—u(x-i—h,y—h,t)—u(x—h,y+h,r)+u(x—h,y—h,t)),

= u(x, y,0)+ % pA(x+h,y,0)~u(x, y,0) = u(x — b, y,t) + u(x, y,1))
+%pB(u(x,y +h,t) —u(x, y,0) —u(x,y — ht) + u(x, y,t))

+%p2A2(u(x+ h, y,6) = 2u(%, y,1) + u(x = b, y,1))

+%p232(u(x,y + h,1) = 2u(x, y,0) + u(x,y — h,t))

+ép2(AB+ Bu(x+h,y+ h,t) = u(x, y+h,6) —u(x + b, y,t) + u(x, p,1)

tu(x+ by, ) —u(x, y,0) —u(x+ h,y— ht) = u(x, y - h,1)
+u(x,y+nht) —u(x-h,y+ ) —u(x, y,t) +u(x—h,y,t)

+ u(xayat) - u(x L k:yar) - u(xsy Yy h:t) + u(x u h:y X hst)] (2.22)

s

= Y o o w s as dy
Taetidgyanwuaiunulendunaledunls Aail

~

N3A (grid point) unulas x=1h, y=mh ,t=nk

=

mnuald Ux, p,6) unuandu dga

q

u
@ o

{ =] o = ] & 1
Tagdl 7,m waz n 1 usrwamdy datuiing (x,y,0) Jauilu @k, mh,nk) Huie a1veq

Wafdiu U, y,1) Bouunuleg Ux, y,1) = U, mh, nk) wozlddaydnueliflu

U(lh,mhnk)=Uy},

s 1 d o { 5 o 4 1 9 4
Ay Weumveslantu U f9a (x, y,7) Failunamasiimnoinmstssanae 1aaail

U=U(x,y,t)=U(lh,mhnk) = U;:m



MNAUMT (2.22) daunsedagiuaz@ouaunislngld

Un+1 = U;jm +%pA(Ax +VX)U;ZM +-;—-pB(Ay +Vy)U;jm +%p2A2Axvafnm

I,m
1 | n
+§ szszva,,m +§ P (AB+ BAYA, +V, XA, +V U,

et AU, =U;,

I+l,m

~U;,, Aewanadraniuiiofoudy x

[ 9/ 4 [
AU, =07 =U), fewaandanddiofeudy p

v g/ o A @
V.U, =U;, =UL, demasndanaadiofoniy

V., U, =U}, = U fepaansdavadadioiieudy y

yoim — Mim 1,m-1

v & 3 1 Ay o L=
AU ‘ﬁs‘illﬂﬂ'l‘i‘].l'i?du'lmﬂﬁlﬂﬂ’lﬁuﬂﬂ“]f-!.’luﬂ‘iﬂ‘ﬂﬂ 1o

U =l %PA(AX +Vx)+%pB(Ay +Vy)+%p2A2AxVx

+% p'BAV, % P (AB+BAYA, +V YA, + VI,

-
VNAUMNST (2.17), (2.18) Uag (3.19) azansadou lugveswasnd 7 Idaesa'lalil

oz oU oV

T ax oy

8Z oU oV ez U oV
= 0~ T 0 M e e
X X ax oY oY oY

a_U =_(1+XY)8_Z
oX

:—(1+XY)a—Z+O-a£+Oa—V+Oa—Z+O?y~+Oa—V
6X 90X oX oY or oY

16

(2.23)
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W ey Z
oT oY

:O?E+06—U+06—V—(1+XY)5—Z+06—U+06—V
oX oX oX oy or oY

dodeulioglugilm3ng gl

o2) (o2 (02
| [ & O [ oo o2
= A+ XY) 0 0R==}+ 0 0 01— (2.24)
or 0 0 0 ol I+XY) 0 0 or
or P 4
Bvid [8X 28
./
mvuald W =U
(74

Y
@ w

aniuauns (2.24) swnsa@eulieglugilssunlemes Tuansusunilsluaelia Ao

ow aw {l ow

=4 B (2.25)
oT oX oY

0 -1.0 0 0 A1
We A=|-(1+X7) 0 O|uaz B= 0 0 0
0 0 0 ~(1+XY) 0 0

1 ] H < o ] ] 1 1 ] LY
1999 [0,1] Taeh L waz M iilusiuausesdosuazanunitevesunaz¥9den miny

o o el g}J 1 1 1 L] A:;
AX uag AY auaal aduy AX:E wag AY =— uazinisw [0,7] Teeft N 1y

b 1
"51L!'Ju“]f’NfJ‘E]fJL!.ﬁ%ﬂ’J'IiJﬂ'S}’N‘Uﬂﬂllﬁﬁzﬂﬂx‘iﬂﬂEJm‘lﬂll AT 9dUU AT = e 7 Ao VBUUU

T

N
P 3 )

VDIUIATNADINITWIITU
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Qs

-
Taslidanyaiunuiensurateausaat

a

mvuald w(X,Y,7) unulanFufigansa unylas X =IAX, Y =mAY uwag T =nAT

[

{ 2 1 )
Tagh 1,m uaz n Wuswawdn dnluiide (X,7,7) Sauilu (AX, mAY, nAT) viufe

Aveslandu w(X,rY,T7) Aevunulas  W(X,Y,T)=W(IAX,mAY,nAT) uazl¥

@ W o o

anyeliiy

W(AX,mAY,nAT) =Wy,

o

iy Aoumveailedsu 7 figa (X, 7,7) duilumamasiiunoinmaszanas 18500
W =W(X,Y,T)=W({AX,mAY,nAT) =W},

nnauMs (2.25) @enTsuand-nuasenil ey lugdvewnnsng w as14

Wn’fr;:] = W}Tm +%p‘Al,m (Ax he vx)Wyinm +%pB!,m (Ay +vy)PV1?m N %pzAfz,mAxvaITm

+%p2B2 A M Hflfiﬂ +%p2(‘Ax’,mBl,m * Bl,mAI,m )(Ax R vx)(Ay +Vy)w‘;?m (226)

Lm=y "y

=Y s 1
TagNa1sa1wein 2 9218

DA+ VI = p AW p, v

[, x I " x' "l m?

) % PA.!,m (W;'jl,m

1

= 5 P ( e )

= anm ) T % pA!,m (lenm ” 4 l—/Vfil,m )’

- et [
Wo1saIwaLin 3 azld

Im=y I "y " lm?

% B, (A, +V ", =% B AVEL+~%pB v

= %pBI,m (men - lenm ) 5 ';_pBI,m (W;nm - W;tﬂm—l )a
= %PBt,m ( I?m+i . W/If?m—[ )
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- P g
ANTUIWUT 4 9214

% PALAN W = i P (4,0.4,V,+4,V .4 AW,
= P A [ (Wi =W, ) 9,4, (Wi -],
= P (A AT =B A 5 AT =Y A
= %pzAl,m [(A1+1,m W’:l,m . Ar,szTm )— ( m,mVfo’mA:,mWL,m )
+ (Af,mW!il,m ! A.'—l,m W!nm) - (Az,m I/Vrnm - A[—l,m Wffl,m )]

a oo Y
NOITUINUT 5 22 14

%szzAVW,fm =i—p2(B AN 2V R B Y- B AW,

Lm=y "y Lim™=y=lm " y Lty =lm =y

1 n n n n
= sz'BIm [Aylg.’,m (H/l,m _m,m—])_l_vyBI,m (Wl,m+1 B Wirn )]7

2 % P2B A B~ 8BV B =V B, W],

[,.m [,m Lm™ "1 m+1

1 N
= sz,,m (B .W

Lm+1"" I m+1
=

) Bf,m pV.’fim ) = (Bl,mHW:'m - Bl,mI’VITm—l)

(B, W,

I.m+1

-B

I,m-1

PVIH ) 3 (Bimm':n "4 Bl,mflI/VI:im—l )]

Jm

= s o
NTUINUN 6 2 14

1 8
3 pZ(A,’mB, +B,,4,,) A, +V A, +V ),

Jm

1 n
= gp2 (4,8 ,+B,,4,)AA +AV +V A +¥ s

= épz (AI,mBl,m + Bf,mAI,m)[AxAyWITm + Axvyﬂ?l:?m s VxAylenm i VxVyWI?m]’

]- n n n n
= gpl (Al,mBl,m + 'Bl,mAn',m )[Ax (I/V!,m-t-l 4 PVIm ) it Ax (pV.'m i W;',m—] )
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P s —~ W) VW~ ),
1
= gpl (AI,mBI,m + BI,mAI,m )[AxW;?mH i AxI’Vlin = AxW}Hm - AxI/V!‘::n—l

VI =V I AN W~V T,

x T Lm+l x""Lm
1 n n n n
= g p2 (Al',m B.',m + BI,m An’,m )[(H/Hl,m-fl = I/V[,m+l) il (pV;'—a-l,m—] - W},mﬁl)

+(Wn W/Ifl,mﬂ) - (W;,’;A . H/.’Tl,m—l )]:

Lmtl —

1 n n n n
= gpz (Al,m BI,m g Bn',m AI,m )[PVH],mH T W;+l,m-l - Wi—l,nﬁkl + I/Vf—l,m—l]

Y
o

o ] o @
WU 910 (2.26) widlumuauns Inedsnan19910a Ao

I.m ~1,m

n+1 n 1 n n 1 n rh
m,r:r- =W, +5pAf,m (pVI-n-l,m _I/VI )+EpBim (W;,mﬂ _I/Vl,m—l)

1 "
B Z r : Af,m [(AI+1,m m-*-l,m

(] Al,m H’/{” ) 2 (Al+l,m LV:’nm I A!,m W;'Tl,m )

L,

n
+ (Al Jmn WIH,m

= A]—l,m W;n ) & (Af,szjn y Af—l,mpVifl,m )]

,m

n n n
(TS LA RS B BI,mW:',m) == (B!,mHPVI,m & Bn',mW’,m—l)

+ %szi’m (B, .. W

£ (B!,m Wz‘fmﬂ N Bf,m—l pV!nm) - (BI,mPVI;J - Bl,m—l mﬁn—l )]
l n h n n
gs g P ’ (A!,m Bi,m + Bl,m Az,m )(W.'H,ml o W.'-l,mn - Wu-:,m—{ + W;—l,m—l ) (2.27)
Zi AT
Tt W =i e p=2L
Lm V,:;m P AX

Im
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o v o d: Yy d €
AIBEIMIHINamag IR L uaNIWarmanslaaldiSuand-auaseviil [7]

a ' =] H a =
wnsaneunuduengluug 3.2x3.2 aswinlawas (/=3.2 alawas) uay
{ ' < H a A w [}
ANUANAIN A=1 a3 BNAVUIPAANTAAIY 1600 NTANY Ax = Ay =80 INATUAZHIUIAT
a a 3 T < ¥ 4 { o
Ar=2.56 i Tagruudlmihlusraduihimsmaous (x=0,v=0) wazmMssnRlves

y 2 2
g fmualddly ¢ (x,y,0)= (?_j_z)% _21’2_)

afl

aA o
I5M

o

o 1 A A g A a aa d %4
ﬁ]’]ﬂ@]',!@EJ'N?JN?]Hllmliuﬂullﬁﬁ[ﬂﬂuvhﬁu@‘ﬂl‘INllﬂ llluﬂﬂu

. ' 2 2
feuluSudy Sy TN
R N A o
X y Xy
lag — =0 =v(=,=,0)=0
u(l / ) V(l [ )

Rewlyueu g(o,%,if_ﬁ)%a,%,@):o
g g(f,o,if_”i)%(;,l,f—\/fz):o

= 9/

Tagwarsannisutadliog lugi/ 1563 1214
& ) A
Roulvisudy e
Z(X,Y,0) = (X ~XHF=T2) o 0<X,7<1uaz T=0
ey X ¥ 0) =¥V (X.F0)=0 Lf}ﬂ U< XY <] gagT=0
& A
wazloulyvey fe
Z(0,Y,T) = Z(LY,T) = 0 die 0<¥Y<luaz T>0

ae Z(X,0,T)=Z(X,1,T)=0 dle 0<X <1uaz T>0
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i e o 2 h 2.56./(9.8)(1
G Ar=2.56 1N A9HY AT = g% _ OB =0.0025
! 3200
Ax=Ay=80 was  dadu Ax="=-59 _0 025
[ 3200
war A7 =2--30 _0.025
[ 3200
Y p= Al DS 0.1 o h=11wa3, I =3200 was
AX  0.025

' T @ w, ¥ 3
Iﬂﬂi’%ﬁﬂﬂ’]ﬁ (2.27) wlsznunnama b];@i!;ﬂ mﬁfJﬂmalm‘.izmmmazmmLﬁ’ﬂu

~ 7 2 v da { o o
AANIWnU X uag uny Y asiuwaawsn lagnuaas 13 lua1sned 2.1-2.3 mudiay

I o
A15197 2.1 MFINAIDITLAVUT & (x, 1. 7) 1UAT

FM5U 0< x, ¥ <3200 Was 0B ¢ Ao 1 Falue 24 wif

[] T "‘155’““”‘“ %fa n,;
3 ﬁs_& W Pl
v P | R @33-7 ) 3200
| @ - ‘;4 5 = § 8
0 0.0000 0.0000 0.0000 0.0000 0.0000
400 0.0000 -0.0107 -0.0063 0.0068 0.0110 0.0083 0.0038 0.0015 0.0000
800 0.0000 -0.0061 0.0079 0.0264 0.0292 0.0214 0.0111 0.0040 0.0000

1200 0.0000 0.0069 0.0263 0.0345 0.0306 0.0233 0.0135 0.0051 0.0000

1600 0.0000 0.0108 0.0288 0.0302 0.0305 0.0315 0.0236 0.0120 0.0000

2000 0.0000 0.0101 0.0211 0.0234 0.0337 0.0327 0.0251 0.0121 0.0000

2400 0.0000 0.0029 0.0100 0.0127 0.0233 0.0264 0.0236 0.0153 0.0000

2800 0.0000 0.0006 0.0028 0.0041 0.0113 0.0150 0.0156 0.0096 0.0000

3200 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000




4 a = s o s
M19197 2.2 A10G2 4(X, Y,7) wasAni §msu 0 < x, y <3200 was

Wo ¢ A 1927119 24 U

23

y 0 0 400 800 1200 1600 2000 2400 2800 3200
0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
400 0.0055 0.0258 0.0387 0.0340 0.0199 0.0070 -0.0004 | -0.0013 | -0.0004
800 0.0021 0.0077 0.0053 -0.0013 -0.0035 | -0.0040 | -0.0036 | -0.0022 | -0.0005
1200 -0.0020 | -0.0117 | -0.0217 ~0.02073 -0.0082 0.0010 0.0038 0.0017 0.0003
1600 -0.0038 -0.0188 | -0.028%8 | -0.0232 -0.0113 | -0.0035 0.0004 0.0009 0.0003
2000 -0.0033 -0.0153 | -0.0228 -0.0202 | -0.0156 | -0.0096 | -0.0029 0.0000 0.0003
2400 -0.0015 -0.0061 -0.0079 | -0.0087 | -0.0096 | -0.0065 | -0.0018 | -0.0005 0.0004
2800 -0.0006 | -0.0018 | -0.0002 | -0.0012 | -0.0039 | -0.0043 | -0.0047 0.0000 -0.0008
3200 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
5190 2.3 A2 2 (X, y,1) 8IasAUW §1950 0< x, y <3200 A3
e ¢ 8o 1 92 Tua 24 11ft
g  }4°,°/‘ i 80“ 1600 2000 | 2400 | 2800 | 3200
0 0.0000 0.0057 0.0023 -0.0020 | -0.0039 -0.0034 | -0.0016 | -0.0006 0.0000
400 0.0000 0.0259 0.0080 -0.0113 -0.0186 -0.0153 -0.0062 -0.0017 0.0000
800 0.0000 0.0387 0.0057 0.0212 | -0.0283 -0.0224 | -0.0078 0.0002 0.0000
1200 0.0000 0.0337 -0.0011 -0.0197 | -0.0225 -0.0194 | -0.0081 -0.0003 0.0000
1600 0.0000 0.0194 -0.0034 -0.0076 -0.0106 -0.0144 -0.0084 -0.0024 0.0000
2000 0.0000 0.0159 0.0063 -0.0042 0.0014 -0.0028 | -0.0083 | -0.0048 0.0000
2400 0.0000 -0.0013 | -0.0043 0.0036 0.0009 -0.0016 0.0004 -0.0018 0.0000
2800 0.0000 -0.0023 -0.0035 0.0007 0.0007 0.0007 0.0021 0.0037 0.0000
3200 0.0000 -0.0008 0.0011 0.0043 0.0068 0.0078 0.0067 0.0027 0.0000
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= Qs s %’ ] I~ Sol 4'] 1 @ = I~
“Hﬂﬂ’liﬂﬂ@n"u@\i'i$ﬂl|‘1nl']‘1uﬂ’lﬁLﬂ‘]Ju'lLiJflnﬁ’lW’]u"l‘]J 1 ‘lf'JTlN 24 UINLATAIULTD

12

¥ i 7 1 oog ¥ & ) & & Ay Y
m@au'ﬂmmu X MIAFUINAWNVDIDNUNVUIAULALTUAUIUNITENUIA 1 ‘B'JIlN 24 1IN ]'I,ﬂ

uaaans v Huugii 2.2 uay 2.3 awdeu

0.04 -,
0.03 4 -
0.02 -
0.01

0

elevation {(metre)

-0.01 4

-0.02 .
40

0<y<3.200 m o 10 o<x<3,200m

P o AN 1 g ¥ A ' 4 =
1 2.2 mssndrvesszauihTusrunududanatsulal 1 92 Tus 24 179 [7]

0.06 Y T T

0.04 |

0.02

-0.02

velocity of water in X- direclion (m/s)
o

-0.04

-0.06 . s L
1] 500 1000 1500 2000

0<t<1.4187 haurs

- =~ ¥ ~ & T =1 ] 1A v <
ETJ“ 2.3 ﬂ’J'liJL'i’J‘lJ'ENuﬂuLLﬂu X ﬂ?ﬂﬂu&ﬂa'lﬂﬁl.lﬂQ'f]‘]ﬂLﬂjJu1ﬂQLlﬂEﬁﬂJﬁlu‘ﬂUﬂigqﬂﬂ

181 1 52734 24 1A [7]
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2.2.3 5ffeanadiamaady (Alternating Direction Implicit method : ADI)

= = o I~ 5 a o
m5ereniameady [8] Huda Suilalumsminamasdduavuesaynis lame s
= 9 o = Qs [-7] t‘& é nwg o =
Tuan Tumsuddymuesszuuaums lames Tudnsudunil Feluauised wwvhnsanu
515010MAN19AdY 8 9@ (The eight point ADI method) lu 2 A Tasfianuuiudiia

BUAVAB AD

1 1 n+
[1+5(1— PB)AY] [I+5(I— pA) AU

= [I+%(I+ pB)Ay] [I+%(I+ pA) Ax]U;, (2.28)
1AgAs (2.28) ansanttesndluassdanluzduuuitanara-snoda (8] i
[I+%(I— PB)NyIUT = [I+%(I+ pA)Ax]U}, (2.29a)
Uaz
(I+ pB)[I+%(]— pAY AU
==2pBU}""" +(I + pB) [1%(1 + pd) Ax]U; (2.29b)
Tugtuun S fisuun-suvesa [8] Ae
[7 +%(1 — pB) AylU =1 +%(1 + pd)Ax]U; (2.30a)
Lag
[I+—;—(I— pA) AU =[I+%(I+ PB) AU (2.30b)

o U fle A15¥1319n819 (Intermediate Value)
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MINTNMT (2.29) uae (2.30) ne ldifadT1 S oefansady lumsuddamveaauns 2.28)

o

3
uazItedeamsnamasvesnnuduiusGouiufaves 2 ga Fail

]
=

(@) Ui 1 Tunamanu y

9 ]
(ii) Juh 2 lufamaunu x

[~ 1 = [ 9
v 1L mamasvesauns (2.20) Taedd5Soefanieady 2.30) Wdmiunsaives
) o 1o - [ 1 & o 1
wnsnd 4 uag B UAMANHULIRNIE ( cigenvalue) 1S umIaumIiy uazinmes U agUU
9/

TEUN 0<x,y<oo,t=0; 0<y,0<e0,x=0; 0<x,t<o0,y=0 wamashasinsozeglu

ekl 5.9 ~ w
7U33 3 I8 F9l0gn19 (octant) 0< x, p,7 < o

o

[ 3.1 s e{‘ £ ad o [ d o/ a2y
Aau Tunudtedl ldmswnamas Tnuglunu3sAeuu-Snilesa e TSR VT

anaa-snleda Tag

v
L7

i 1 Tudinmannu ¥ (in the y-direction at the first step)

T é 9 ] 2’, =
MIMAILTAF LANIIAMIFILINITL v IngAR3ALUTEIY = 1%k (@aingy)
py I poi 1 [ = A P A a
n24) dusznviivenmasgkannan §uEwen £ =0 897 =k TasFuiigansausnun
piTNAuYudUATI A #if9a x =0,y =07 = 1% @uvinuuny 3 laeldaums

1 £
(2.302) N3ZNNYANTAN ANV LUIFUATIL

Y
@ o

AU 9INFUAT (2.30a) 92 191

UL+ AU 2 pBAyUp = U+ Lt & L gt
’ 2 : 2 . " _— ’
n+l* 1 n+1* n+l* 1 Un+l* Unﬂ‘
U + 5 (UI,mH g ) Y pB( L1 ~Ym )
n 1 ] n 1 n n
= Uf,m * E(Uhl,m & Ul,m ) + EPA(UI+1,M . Uf,m ) 2
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n+1* 1 n+l* 1 n+l* 1 n+l* 1 n+1*
U!,ml +’2‘Uf,ml+1 _“2“Ur,mE _EPB Ui,;lafl '*"z”pBUf,m]
n 1 n 1 n 1 n 1 n
= U.',m +'£Ui+1,m _EUI,m +EPA UI+1,m _EPA Ul's
SUL" 4 PBULS + LU, - pBUL,
1 n ]‘ n 1 h 1 n
= EUI,M "EPA Ul,m +EUI+1,m * EPA UI+1,m )
1 | . 1 1 "
—I+—pB UM +| =1 -= pB |y}
(2 2p ] I.m (2 2p ) 1,m+l1
= lI—l AU+ iI+l A U} 231}
9 2 yZ ILm 2 2 )2 1+1,m 3
1h 2 guaneansdestiavetauns 2.31) wld
(I+pB)U," +H(I-pB)Up =(I- pA)Uy;., +(1+ pAYUL, .
Faiu
(- pB) Uy =—(1+pB)U" +(1=pA) U, +(T+ pA) Uy, (2.32)

uazansaloudloeng iy

(1= pB)Uy, =1+ pB)Uyo+(1— pA) Uy, +(I + pA) UL,
(I-pB)Uy, =—(1+ pB) Uy, +(I' = pA)Up, +(I+ pA) U,
(I-pB)Uyy =—(I+ pB)Uty +(I - pA) UL, +(I+ pA)U°,, unzduq

o @ * * * X R o : , * 2
iy Uy, Uy, Usis oz amnsadunauuudidausds aeldideulvvei Ul,

aunsama Uy, Tdmnnnauns (2.29b) 9214

2pBU" =(I+ pB)[I+%(I+ pA)Ax1U}, —(I - pB) [[+%(1— pA) Ax]U}!

Im »



28

=(I-i-pJB’)[U,’:‘”_i +%Afom +%pAAxU,’fm]

—(1- pB)U! +-;~AxUjj;‘ —% pAAU,

=(I+pB)[U;, + 1 (ur,

Py I1+1,m
2

- U;jm ) +%pA(Un:-],m - U!r:m )]

~(I-pB)[U™ +%(U”+‘ —U,’j;‘)—% pA(U, UL,

1+1,m 1+1,m

-U}, +pAU;,

I+1,m

_pA U;m]

I+1,m

=%(1+ pB)[2U., + U

1
—5(1— PB)2UT + U UL = pAUT. + pAU!] (2.33)

1+1,m 1+1,m
o 4 o 9
W12 guAaoANIdedzveIaums (2.33) 1z 14

4pBU = (I+ pB)[U,’jm Ay, 4

I.m I+1,m

& FAY L0

I+1,m

_(I_pB)[U;j:,[ +pA Un+1 e Un+] _pAUn+l ],

I.m I+,m I+1,m

=(I+pB)[(I-—pA)U"

I,m

+ (I + pA) U.”:l_m]

~(I=pB)[(L+pd)Uyst +(I=pA)UH T (2.34)

Im I+1,m

) 1 =]
HaZA WIS IUAIDEN ML) U

4pBUy, =1+ pB)[(1~ pA) Usy +{U+ pAYUL1=(1= pB)[(I + pA)Uy , + (I~ pAYUL, ]

]
=

TasArves U" fgansavugaisuduveuduiizn x =4,y =0,r=1*k MAUIUIMLAY »

= A 1 o = o & & P a v
!.Lﬁz‘l’l@ﬂﬂu“]ff']ll'l'i'ﬂﬂ']ﬂ']llmuaﬂ'ﬂmﬁlﬂﬂjﬂuu AUHNTESMATUIANTATNIHUANADINITUU

TPU £ =1*k Nnseunquey
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ee

=2

uii 2 Tufiamannu x (in the x-direction at the second step)

9 '
alufiermaunu x ldunmsfuiaiu winnaniavuszuy =k Taoisu
~ = 2 L 9 = & =) =
NYIANTAVUIALTUAUUDUTUATIN B FIADIA x = 0, y=ht=Fk @UUTUIUMUUUANY X

1 ¥
Tavldauns (2.30b) nazvhiigansamudduuuduasail

AU NAFUMT (2.30b) 9z 14

U+ AU = pAAsULS =Up + 2 Uy + L payuys,
w2 - 2 ’ ’ 2 i 2 ’
Un+1 l Un+1 _Un+l _l A Un+l _Un+1
Im * 2( 1+1,m I,m ) 2 p ( I+1,m I,m )
4 UInH* T l(UInH"‘I ) - U;ﬁ]" ) +lpB(UIn+l*l _ U[n+1* ) ’
NG ) Jm+ Nl 2 M+ i
n+ ]' n+ l R+ 1 n+ l H+
U!,m] +EU[+l}m _EUI,ml _EPAUH]TW] +§'pA U!,ml
n+l* l n+l* 1 n+l* 1 A+1* 1 n+l*
= Ul,ml + EULmi—l —EUl,ml +EpBUI,mLI _EPBUI,ml ’
1 1
SUL 4 PAUZ + Ul =2 pAUL,
1 n+l* 1 n+l* 1 n+1* 1 n+l*
ZEULml _EPBUI,MI =+ EUI,MI-*—l +-2—p‘BUx',ml+l 3
| 1 1 l;
—I+—pA (U +| =1 -=pA |U!
[2 2p ) I.m (2 2p j I+1,m
1 1 . 1 1 R
=|=I-=pB U +| =I1+—pB U (2.35)
(2 2p ) lm (2 2p J Im+1

9
112 gueaeanIgeIdisvesaunts (2.35) 'l

(I+pA)Uy +(I-pA)US, =(I-pB)UL" +(1+ pB)UE,

H1,m I.m
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v
o o

JUU

(I-pA) UL, =—(1+pA) U +(1 - pB)UY +(I+ pB) U™, (2.36)

I.m+1

wazansa@sudloa ddy
(1= pA) Uy, =—(1+ pA)U;, +(I - pB) Uy, +(I + pB)Uy.,,
(I-pA)U,, =—(1+pA)Uj, +(I- pB)U;; +(I + pB)Uy,,

(I-pA)Us, =—(1+ pA) Uy, +(I - pB) Uy, +(L+ pB) Uy, uazduq

3 v
v =

1 1 1 ! o ad o 1 1 1
A U, U, ,U;,, uazeue awnsasiuianuyizdauds TasSuan Uy, uaznyane
(nodal values) 1 7 =1*k Far1ves U' yaniavuqaisuduveudunsaigm x =0, y =24,
= = A ! o = - vy &
=k @UIUANLUANY x LagNIABUaIITANIAT IR IUEDHZREIAUT JUNTZNIMT

Y a a oy
H’c’lmﬁﬂvl,ﬂ‘lfl‘]Juil‘ﬂﬂiﬂﬂlU‘}JﬁnﬂlﬂﬂﬂQﬂ"l‘i

et

1*k

0,1 1,1 2,1

0,0 1,0 2,0

3N 2.4 ununmInsead 1903515 0eiian1eady 8 90



UNA 3

MSAUPUUNUIYUAZHANTIDY

o

o 2‘, o s ow = w d
At ldanduneunisdinaudiiavvesszuaumadeyiustos lames
= o [ 1 L7 4 1 =] ?,’ sy [
Tudn dmfumslsznuamamagvesduungnanamans lusrafuiueng TasTinadis

o v A A

Hina Aot Fesimmeadunumsdmuatou lvvevuazifou lvGudu TaodidoanTald
Y U " ‘
PuaoumsannaiianIuil 1flumsmaamas Tasnsdszuavesduuugnanamens
Idedafisz@nian damsdnandaduay dedaasianisiuiadiuavinaag

- 2
Teaz@en 13 luuni

3.1 msinnauiaulagisnafiamaady 8 9a

[

Y= 3 o o a o 9 ac (A = @

Ay launauemmuiaddnayal1e35Tnrenanady 8 9a Tugduuy
as o @ o m ad o [ 4 & 0 o & o
wanaa-fneinsaunugluuuitfisuau-Sndesn o lisnnduseunsdiuaw
a w 1 o 4 H o as
Fdnavlumsdssuadinamasvesdmuugnanamaad Tastuaounismuinis

sl ¥
WSengiian1aedu 8 gauisesnidiu 2 iuasudsda T (8]

[
U

Tui 1 msdvaa luiansany ¥

mi Upnry 18 Tag

(I-pB)U;,5 ==(1+pB)UL" +(1-pA) U, +(I+ pA) UL, , 3.1)
Taomizuduvea Uy mldnn
4pBUT  =(1+pB)[(I-pA)U;, +(I+ pA)UL, ]

L,m

—(I-pB)[(I+ pA)U +(1- pA)U ] (3.2)

1+1,m



Jui 2 M lufianeauuny x

e U2 FaflumamasTaodszunalann

1+1,m
(I-pA) U}, =—(1+ pA)U +(I - pB) U +(1+pB)U™M:

I+1,m I, m+l

A 9 At o o o
el p=—ua I,m,n s udu

s T o = L ] = o
3.2 ﬂ’Ji’)EIN!!ﬁ%ﬁlﬁ‘lﬂ15ﬂ114'Jﬂ!!‘b’ﬂﬂ'rl!'c]‘ljiﬂﬂ?ﬁTJ%EIHITI‘HTINQ’@TJ 8 A

fvE1g M1z Ui bawes Tudn 8]

ou_[-2 1ou [-107au
o | 1o=2|ex | o =1|ay

T lunsudszuumFedaauTasiiinefienaaau s 3a lu 0<x, y <1, 0<r < T

a oA i
HARAUITINgET fio u={ }
i,

(il u; = sin(x—¢)+sin(y —1)
uay u, =sin(x—t)+cos(y—1t)

[

'} d'l. = 9/ éi rj.‘
Taomvuaeu luGuduuazoulvveudal
A A g
ReuluiEudu

u sin(x) + sin o
uz{ ‘}z{ () (y)} dMIV 0<x,y<1,£=0

U, sin(x) + cos(y)

32

(3.3)



A
qou'lvuay

sin(—t) +sin(y —¢)
sin(—t)+cos(y—t)

sin(1—¢)+cos(y —1)

_ {sin(x —1) +sin(—f)

sin(x —1) + cos(—t)

4,

o)t
U=
U,
| |sin(l—2)+sin(y 1)
0= b =
o
U=
U,

y h{ul}_{sin(x—t)+sin(l—t)

sin(x —f) +cos(1—1)

Tasuaaudou lvveuuazdenluEudulidgin 3.1 uaz 3.2

t, =sin(x —1)+sin(1—-1)
1y =sin(x—1)+cos(1-1)

1, =sin(~t)+sin(y —1)
U, =sin(—t)+cos(y —1)

u, =sin(x) +sin(y)
iy =sin(x) +cos(y)

33

} M5 x=0, >0
} iU x=1,1>0
} gy y=0,7>0

} g y=1,£>0

u, = sin(1—¢) +sin(y —1)
tty =sin(l—1) +cos(y —1)

u, =sin(x —7)+sin(—)
U, =sin(x —r) +cos(~)

T A A' LA
Ui 3.1 e v udunazSoulvvey (/= 0)



14 = dn{x—{+sin(-)
w, =sinf{x—f}+cos(~1)

[—2
A=
1

I-pd=

34

t
_ = Sn(~0)+ sin(y—1)
]‘ w =sind—0) +eos(y~2)

=S~ )+ sin(l—7)
s =sinfx ~3) + cos(l 1)

1= snl-1)+ sny—1)
15 =sin(l )+ 0053

51 3.2 Boulvew (> 0)

‘1 }
L1el/ B
2

1 0'_01 -2
0 1] Q@D

N

Ax = Ay's 04l g AL=0.01

i

v At 0.01
e pef—=a—FP.1
Ax N, J

_{L o) fo2 —01] j12 -0l
L0 Lt 02| |01 12
1] [1 0] [-02 01] [08 0.1
-1] [0 1] |01 -02] |01 08
0] [t o] [or o] [r.1 0

= + =
-1] [0 1] [0 o1] [0 11

01 [1 07+—0.1 01 [09 0
1| o 1 0 -01| |0 09

11
4
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Werrualddiuiun n=0

o
oo

1y 1 Tudtemsauny

1) Uy, lasnauns (3.2)

4pBU,
=(I+pB)[(I- p4) Uy +(I + pAU;p]~(I = pB)[(I + pA) Uy, +(I - pA)U} ]

-1 07 .
vz ld 4(0.1)[0 _JU;G

1090 L2 - =0.1((0 Z 0.8 0.1{(0.0998
J/0 o= rvy2 H1 0.1 0.8(]1.0998
L1 0 {{0.8 0.1{(-0.0200 3 1.2 -0.1[{0.0799
0 1.1}{{0.1 0.8([ 0.9900 -0.1 1.2 ][1.0898

“J0.9 0 (=01 X 0.1898 1.1 0 7((0.0830 / 00131
70 o09il]12 0.8898 0 1.1{| |0.7900( " | 1.2998
_[0.9 0][0.0898) [1.1 0 7(0.0699
10 09]]2.0898) | 0 1.1]]2.0898

~ [0.0808) [0.0769] [ 0.0039
~11.8808( |2.2088(  |-0.4180

A sTuuAuMSFudu fie

-04 0 1+ 0.0039
Uo,o &=
0 -04 —-0.4180



" —0.0098
wld U, =
’ 1.0450

W n=0,1=0,m=0 nnaums (3.1)

(1-pB)U,, =—(I+pB)U,, +(1 - pA)Uy, +(1+ pA)U;,

1.1 0 .
awla Uy,
0 1.1
B 0.9 0 ||-0.0098 + 1.2 -=0.11{0 N 0.8 0.1
- 0 0.9]| 1.0450 0.1 1.2 {]|1 0.1 0.8
0.0088 -0.1 0 1898 0.0986
—0.9405 1.2 0 8898 1.1493
sody sTuuaumnsady ie
11 07, . ~(0.0986
\U0,1=
0 1.1 1.1493
| 0.0896
wld Ul =
i 1.0448

Wn=0,0=0,m=190aun3 3.1)

(I—pB)U(]); = H(I+pB)U§] +(I—pA)U(?‘1 +(]+pA)U&

1.1l @ .
w'ld i
0o 11| ™

I

0.0998
1.0998

109 0 [[0.0896 . 1.2 -0.1]/0.0998 N 0.8 0.1(/0.1997
10 0.9]]1.0448 -0.1 1.2 |{0.9950] |0.1 0.8](1.0948

-0. 0806 0.0203 0 2692 0.2089
-0.9403 1.1840 O 8958 1.1395

}
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Ed
[T -7

WY SEUTANMSTUFY AD
1.1 0] . (02089
R
0 11| % |1.1395

. |0.1899
wld U, ={1 0359}

n=0,/=0,m=2 nauns (3.1)

(I-pB)Us, =—(1+ pB)Us, +(I- pA)Uy, +(1+pA)U,,

1.1 0

a2'ld i
{0 1.1} /
_ [0.9 0 7[0.1899 ; 1.2 -0.17{0.1987 N 0.8 0.17[0.2985
|0 09]]1.0359 |=0.1 12 109801 fo0.1 08]]11.0799
_ [~0.1709 7 0.1404 / 0.3468)  [0.3163
"~ 1-09323 |1.1563(  10.8938( " |1.1178

fut szunaumssudy de

1.1 0 A\ 0.3163

0 11! A\\/1d438

. 0.2875
e Ul =
’ 1.0162

n=0,/=0,m=3 1NAauns (3.1)

(I-pB)U,, =—(I+pB)U,, +(1 - pA)Uy ;s +(1+ pA)Uy;,

1.1 0 .
w1 u,,
0 11| ~

109 0 []0.2875 N 1.2 -0.1(/0.2955 . 0.8 0.1[/0.3954
Lo 09]10162] |-0.1 1.2 |]0.9553 0.1 0.8][1.0552

37



3 —0.2588 N 0.2591 . 0.4218 3 0.4221
B —0.9146 1.1168 0.8837 a 1.0859
futu sruvanmsBudy e
11 07 . (04221
.
0 11| * |1.0859

, . (03837
wld Uy, = il

n=0,/=0,m=4 91nauN7 (3.1)

(1= pB)Uss =—(1 + pB)Us, +(1=pA) U, +(1+ pA)UY,

iy 1.1 0 -
B
o 1| >

_ [0.9 07(03837 J 12 =0.17](0.3894 Z 0.8 0.17(0.4893
1o 09lo9s72| |-01 12 |l09211[ |01 0.8/]11.0209
~[~0.3453 > 0.3752 i 0.4935) [0.5234
~1-0.8885( | 1.0664( 08657 |1.0436
fudy szvvaunsBady i
1.1 07 . (05234
U.. =
0 11| % |1.0436

, . [04758
Sl U3’5={09487}

n=0,/=0,m=>5 naunms (3.1)

(I-pB)Uys =—(I+pB)Uy; +(1 = pA)Uy s +(I+ pA)UYs



_ [09 07[04758 N 12 —0.17({0.4794 .
o 0909487 |-0.1 12 []0.8776
_ [-0.4282 ) 0.4875 N 0.5612] [0.6205
~1-0.8538[  |1.0052[ 10.8399(  |0.9913
sty sTuvgumnEudy fe
1.1 0] . [0.6205
Uo,6:
0 1.1 0.9913
. [0.5641
wld Ul =
£ 10,9012

n=0,l=0,m=6 AFUMST (3.1)

(I-pB)Uy, ==(1+ pB)Uq ¢ +(1— pA)Uy s + (I + pA)U/s

i @ ¢

1@ S
A\1% &
_[09 0 7[05641 3 12 =0.1](0.5646 .
1o 0909012 =01 12 {08253
_ [-0.5077 : 0.5950 3 0.6241) (07114
~|-0.8111] ]0.9339( |0.8066(  ]0.9294

S0 sTuvdumsSudy de

1.1 07 . (07114
U =

0 11| % 10.9294

. [0.6467
wid Ui, = {0 8449}

0.8 0.1
0.1 0.8

0.8 0.1
0.1 0.8

|

i

0.5793
0.9774

0.6645
0.9252

}

}
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n=0,/=0,m=7 1nauns (3.1)

(I-pB)U,, = —(I+pB)U,, +(I- pA)Ug, +(I+ pA)UY,

L1 07 ..

w14 Ur
0 11| %
_ 09 0706467 : 12 —-0.17(0.6442 N 0.8 0.17(0.7441
1o 0908449 | -0.1 12 |l0.7648( | 0.1 0.8 |]0.8647
~ [-0.5820 N 0.6966 . 0.6818] _ (0.7964
~1-0.7604( " |0.8533( 107662 ]0.8591

fuy sTuuauMs SN Be

1.1 07 . f{0.7964
Urf4

0 1.1/ ° |0.8591

. |0.7240
wld  Ug, :{O 7810}

n=0,/=0,m=8 NNANNIS (3.1)

(f-pB)U;jg =—(1+ pB)U;, +(1 = pA) Uy +(1+ pA)U,

1.1 0

azld "0 N
{0 1.1} N\
3 09 0 [[0.7240 3 1.2 -0.1/{0.7174 - 0.8 0.1]110.8172
o o09]lo78t0 |-0.1 12 [l0.6967( 0.1 0.8]]0.7965
3 -0.6516 - 0.7912 " 0.7334 . 0.8730
- -0.7029 0.7643 0.7189 B 0.7803

S szuvaumIEady fe

1.1 0 o 0.8730
0 11| * 10.7803

40
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. 0.7936
wld U, =
: 0.7094

n=0,/=0,m=9 91Aaun19 (3.1)

(I-pB)Ugyy=—(1+ PB) Uy +(1-pA)Ugy +(1+ pA)UY,

1.1 07 .

wld {0 11}[](1,,,0
_[0.9 07[0.7936 N 12 ~0.17 09533 N 0.8 0.1](0.8832
10 0907094 =01 12 [loe6216 |01 08]l0.7214
_[-0.7142 / 0.8778 , 0.7787] _ [0.9423
~|-0.6385]  |o0.6676[  |0.6654(  10.6945

gty sruuinmsudu fe

1.1 07 . (09423
g =

0 1.1] *° 10.6945

. 0.8566
wld Uy, =
: 0.6314

2) M U}, ldanawms (3.2)
4pBU;,
=(7+pB)[(1~ pA) Uy +(I + pU, 1~ (I - pB)[(I + pA) Ul +(I — pAYU. ]

1

ee

) _I O 1*
14 4(0.1)[ 5 JULD

109 0 1.2 —0.1]{0.0998 o 0.8 0.1](0.1987
10 09(([-01 1.2 []|1.0998 0.1 0.8][1.1987
1.1 0 ((|0.8 0.1[[0.0799 . 1.2 -0.1]|]0.1789
0 1.1j{|0.1 0.8]|1.0898 -0.1 1.2 |[1.1888



04 07 .
0 —04|U
_[0.9 0 7([0.0098 . 0.2788 1.1 07([0.1729 . 0.0958
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10 0914300 [-0.1 12 (113894 0.1 0.8|11.4794
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I.1 0 3
w18 u,,
0 11| *
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1.1 07/,
wld .
0o 1/
_[09 0709392 f 1.2 -0.17{0.9541 g
o 09l|ts5430( |01 12 114857
_ [~0.8453 { 0.9964 ) 0.9834]  (1.1345
1-1.3887( | 1.6874 [ |1.3556[ 11.6543
sy SN uduae
1.1 07 \\ 345
U6,5:
0 1.1 1.6543
. [1.0314
wld Ul =
5 11.5039

n=0,/=6,m=>5 91nauns (3.1)

(I-pB)Ugs=—(1+ pB)Ug s +(1- pAYU{ +(1+ pA)U7,

1.1 0 ;
wld Ur,
0 L1}~

0.8 0.1[/1.0336
0.1 0.8 |{1.5653

_ [09 0710314 N 1.2 —0.17(1.0441 +0.8 0.1
10 09]]1.5039( |-0.1 12 [|1.4422( 01 08

1.1236
1.5218
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—-0.9283 1.1087 + 1.051
—1.3535 1.6262 ;

futy sruvaumsSudy de
11 07 . (12315
Uﬁ,ﬁ =
0 1.1 1.6025
” 1.1195
wld Ul = ‘
’ 1.4568

n=0,l=6,m=6 11naNMT (3.1)

(I-pB)U;, =

1.1 0
wla ol
{ 0 1.1} p 4

_ o9 o0 1.1195+
1 0 09]]1.4568

1.3298

P
0.1

-1.0076 1.2162 1.1141
X1~ 15951 12966

S sruvTuMISudy de
11 0], . (13227
Uﬁ,? =
0 1.1 1.5406
5 1.2025
wld UL, =
’ 1.4005

n=0,/=6,m="7 NauUN13 (3.1)

2 4

b

i

o

1.3227
1.5406

1.2315
1.6025

L1298
1.3900

}

}

~(7+ pB)Ugs+(1 - pA)Ugs +(1+ pA) U2,

M

(I-pB)Ugy=—(1+ pB)U, +(I- pA) Uy, +(1+pA)Uy,

0.8 0.1
0.1 0.8

|

1.2089
1.4696

}
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0 1.1
~[09 07(1.2025 N 12 -0.17(1.2089 . 0.8 0.17(1.2884
“ 1o 09](]1.4005( |-01 12 |11.3295( 0.1 0.8/]1.4001
_[-1.0823 N 13177 N 1.1716) _ [1.4070
~1-1.2605( |1.4745(  |1.2561(  |1.4701
S sTuvaumsEudy ae
1.1 0] . [14070
U. . =
0 11| % |1.4701

« MNL791
wld UL, ={1 3365}

1.1 0 .
w2 1d [ }Uﬁl,s

n=0,/=6,m=_8 naunis (3.1)

(I-pB)Ug, =—(1+ pB)Uy, +(L = pA)Ugs +(1+ pA) Uy,

1.4\ 0& ™

vl UL,
0 1.1 d
~[09° 0 12791 \ 1.2 =0.171({1.2820 . 0.8 0.1](1.3616
a 0 09]|1.3365 -0.1 1.2 ||1.2613 0.1 0.8](1.3409
B -1.1512 " 1.4123 > 1.2234 - 1.4845
~1-1.2029( " |1.3854[ |1.2089[  |1.3914

fuh sruvaumaSudu de

1.1 0 — 1.4845
0 1.1] % |1.3914
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n=0,/=6,m=9 Nnauns (3.1)

(I-pB)Ug,,=—(1+ PB)Ug,+(1- pA)Ugy +(1+ pA)U,,

.1 0 .
1 1d [0 IJUQJO

_ [09  07[1.3495 ) 12 -0.17(1.3480 N 0.8 0.17(1.4275
1o 09]12649( |-0.1 1.2 []1.1863 | 0.1 0.8]1.2658
_[-1.2146 . 1.4990 - 1.2686] {1.5530
C|-1.1384 [ 12888  |1.1554[  |1.3058
futy  seuvaunts@ady fe
1.1 0 wia 1.5530
0 11| % |1.3058

4 1.4118
wld UL, =
J 1.1871

8) e U e wnanms 3.2)
7,0

4 pBU;TO

=(1+ pB)[(1 - pA)Usy+ (I + pA)Usy |~ (I~ pB)[(1+pA) Uz, +(I - pAUj ]

-1 0] .
wild 4(0.1)[0 JU;O

[09 07([12 -0.1](0.6442 . 0.8 0.17(0.7174
10 09l|-01 12 [|1.6442( |01 0.8]]1.7174
1.1 07(T0.8 0.17(0.6265 . 12 -0.17(0.7004
0 1.1(l|o.1 08]|]1.6365( |-0.1 1.2 |]1.7103

80



-04 0
L
{ 0 —0.4} e

_[09 o([oc0ss] [o7457]) [11 07( [0.6649] [0.6695
L0 09f( 19086 |14457f) |0 1.1 [1.3719] " |1.9823

_ro.9 0 1(1.3543) [1.1 0 7(1.3344
L0 09](33543) |0 1.1]|3.3542
_[12189) [1.4678) [-0.2489
~13.0189( 13.6896( — 1-0.6707

MU STUuaNnsSudy de

04 0 o _ —0.2489
0 —047™" l-06707

. ]0.6223
wid Uy, ={1 6768}

W n=0,0=7,m=0 vinawms G.1)

(I-—pB)U;fl =—(1+ pB)UT, +(I—pA)U$,0 +(1+ pA)UY,

1.1 ON\..

wld U,
0 1.1] 7%
_[09 0 7[0.6223 > 1.2 —0.1](0.:6442 N 0.8 0.17(0.7174
10 09(|16768( | =01 1.2 [|1.6442( 0.1 08117174
_ [-0.5601 . 0.6086 N 0.7457]  [0.7942
~1-1.5091( " ]1.9086 [ |1.4457( |1.8452

Yy sruvaumsEady fe

1.1 0 . 0.7942
0 1.1 ™ 11.8452



. 0.7220
wld U, = {1 6775}

n=0,/=7,m=1 10aUN3 (3.1)

(1= pB)Uz, ==(I+ pB)U3, +(I- pA) Uy, + (1 + pA) Uy,

1.1 0
a2 ld 7y
{0 1.1} "
_[09 07(0.7220 - 1.2 —0.11(0.7441 . 0.8 0.17(0.8172
o 0916775 | =01 1.2 [11.6392( f0.1 081117124
_ [-0.6498 N 0.7290 1 0.8250) {0.9042
~|-1.5098( " |1.8926(  |1.4516(  |1.8344
f ssuvaumsSudi ae
1.1 07 . [(0.9042
U.. =
0 L1jV*=<a8242

.\ \ [&8220
gld Ur,=
’ 1.6676

n=0,/=7,m=2 nauns (3.1)

(I-pB)U,, = —(I+pB)U;, +(I-pA)U;, +(1 + pA)U;,

1.1 0
az'ld '
" {o 1.1} '
~ [09 07[0.8220 N 12 —0.17(0.8429 N 0.8 0.17(0.9160
1o 0916676 |-0.1 12 |]1.6243[ | 0.1 0.81]1.6974

_ [-0.7398 ) 0.8491 N 0.9025) _(1.0118
115008 |1.8649( " |1.4495(  1]1.8136
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7
o

WY sTuuauMImudy Ae
1.1 0] . (L0118
T
0 LI1™% 18136

. [0.9198
L U;’3={1 6487}

n=0,/=7,m=3 3naums (3.1)

(I-pB)U;, =—(I+pB)Uy, +(I=pA)U7, +(I+ pd) Uy,

1.1 0
2218 7P
[0 1.1} e

~[09 o07[09198 , 1.2 -0.17(0.9397 ]
1o 0916487 | =01 12 {15996
_[~0.8278 ) 0.9677 h 0.9776)  (1.1175
C|-1.4838(  |1.8256(  |1.4395[ 11.7813

N FEUVAUMSITIUTY Ao

1.1 0 o\ 1.1175

0 L1 ™ |1.7813

. [1.0159
g U;"‘:{l 6194}

n=0,/=7,m=4 91ngaun13 (3.1)
(1= pB)USs =—(I1+ pB)Uy,+(I - pA) UL, +(I+ pA) U,

L1 0 "
w1 28
0 L1| ~

0.8 0.1(1.0129
0.1 0.8}{1.6727

_ 09 0 7[10159 N 12 -0.17(1.0336 +0.8 0.1
10 09]1.6194] [-0.1 12 ||15653( |0.1 0.8

1.1068
1.6384

&3



3 —0.9143 N 1.0838 N 1.0493 3 1.2188
- -1.4575 1.7750 14214 1.7389
Su szuuaumsBady de
11 0] . (12188
U =
0 1.1 7 |1.7389

, . [1.1080
wld U2 =11.5808

n=0,l=7,m=35 010auN17 (3.1)

(I-pB)U;, =—=(7+ pB)Uy; +(I = pA) Uy s +(I+ pA) Uy

1.1/ 48
a2 ld o
[0 1.1} #
B 09 0 [{1.1080 k 1.2 —=0.1{(1.1236 i 0.8 0.1]]11.1968
B 0 0.9][1.5808 0.1 1.2 {|1.5218 0.1 0.8](1.5949
3 -0.9972 N 1.1961 N 1.1169 3 1.3158
| -1.4227[ 17138 T 13956 |1.6867
sty szuvaumsEudu fo
1.1 07 . [13158
U’:,a:
0 1.1 1.6867
" 1.1962
wld U, =
’ 1.5334

n=0,/=7,m=6 3naums (3.1)

(1= pB)Uz; =~(I+ pB)Uys +(I - pA)Uy+(1 + pA) Uy



85

_ 09 071192 N 12 —-0.17(1.2089 . 0.8 0.17(1.2820
Tl o 09]]1.5334 |-0.1 12 [|1.4696( |0.1 0.8|]1.5427
_[-1.0766 N 1.3037] [1.1799] [1.4070
~|-1.3801[ |1.6426( |1.3624[  |1.6249

sy szuuaumsSady fe

1.1 07 . (14070

U.. =
0 L1|™ |1.6249

. 2791
wld U, ={ }

+

1.4772
n=0,/=7,m="7 1ngun1s (3.1)

(I“PB)U;TS =_(1+PB)U;T'J +(I_PA)U7O,7 +(1+PA)U§,7

1.A\ o0& 7
wla L2
0 \ANI'PA
_[09° 0 {12791 \ 12 =0.1](1.2884 N 0.8 0.17(1.3616
1o 0914772 "[-0.1 12 ||1.4091 0.1 0.8|]1.4822
_[-11512 N 1.4052 > 1.2375]  [1.4915
C1-1.3295[ " |1.5621[ |1.3219(  |1.5545
Yy sruugumasady de
1.1 07 . (14915
=
0 1.1 ™ 11.5545

. 1.3559
wldg U, =
’ 1.4132



n=0,/=7,m=28 31naunis (3.1)

(IupB)U;jg =—(I+pB)Uj, +(1-pA)U;, +(1+ pA) Uy,

1.1 0
2218 8
[0 1.1} "
~[09 0713559 . 1.2 -0.17(1.3616 )
Lo 0914132 |-0.1 1.2 |]1.3409
~[-1.2203 N 1.4998 - 1.2892)  [1.5687
C|=1.2719) 14729 " |1.2748(  11.4758
Sy sTuvaumsisudy fe
1.1 07 . (L5687
U.. =
0 11|77 |1.4758

. (14261
wid Ug, :{1 3416}

n=0,/=7,m=9 90auns (3.1)

(- pB)U 0 —(I+pB)U;; +(7- pAYUY , + (1 + pA)Ugs

1.1 07 .
221 {0 HJU;JO
0.9 0 7[14261 12 -01]f1427s N
10 09||1.3416( |-0.1 1.2 |11.2658
_[-12835] _[1.5864 L [13345] _[1.6374
" |-1.2074( 13762 112213 11.3901
iy FTUVTUMITBUTY fip

1.1 0 * 1.6374
Uv,m =
0 1.1 1.3901

0.8 0.1
0.1 0.8

0.8 0.1
0.1 0.8

|

I

1.4347
1.4141

1.5007
1.3390

}

}
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5 1.4885
Wi Un, ={1 2637}

9) M1 Uy, ldainaums (3.2)

4 pBUéI)

=(I+pB)[({ - pA) Uy, +I + pA)Us,1-(1 - pB)[(I + pA) Uso +( — pA)Uy ]

-1 0]...
wld 4(0.1)[0 _JU;,D

[09° 0 1.2 ~0.17(0.7174 2 0.8 0.17(0.7833
1o 09l\{=01 12 [l1.7174 "l 0.1 0.8]]1.7833
1.1 07(T0.8 0.17(0.7004 v W g ST |
P TrsERofl=€. /| Wd 0% D =0 1N 7330
04 0 =
0 @[
(0.9 0 7((0.6891) [0.8050 11 07([0.7314 + 0.7428
= -+ —
| 0 09]| [1.9891] " |1.5050 0 1.1]\]1.4383[ 12.0557
_[0.9 0 7[1.4941] [1.1 07[1.4742
L0 0934941 |0 1.1]]|3.4940
_[13447) (1.6216] [(-0.2769
“13.1447( |3.8434(  |-0.6987
ALY TTUVAUMTITUTY Ao
04 0] . [-02769
U, =
0 04| % |-06987

. [0.6923
wlk Usl"’:{l 7468}

87



88

W n=0,1=8m=0 1naums (3.1)

(I1-pB)Ug, =—(I+ pB)Ugy +(1— pA)Ug, +(1+ pA)U,,

1.1 07 .,
wld U
0 11| %
_ 09 07[0.6923 N 12 -0.17(0.7174 N 0.8 0.17(0.7833
1o 0917468 |-0.1 12 [l17174 |01 0.81]1.7833
_ [-0.6231 N 0.6891 - 0.8050]  [0.8710
15721 11.9891(  11.5050(  ]1.9220
5 FTUVAUMSITUTY Ao
1.1 07 . [0.8710
U, =
0 11| % |1.9220

, e [0.7918
LI o F

n=0,/=8 m=1 1nauNs (3.1)

(1-pB)Us, 2 ~(I+pB)Uy, +(1-pA) Uy, +(1+ pA) Uy,

1.1 0

az'ld I
[0 1.1} L
B 09 0 [[0.7918 " 1.2 -0.1(]/0.8172 a8 0.8 0.11/0.8832
B 0 0.9]1.7473 0.1 1.2 |(1.7124 0.1 0.81[1.7783
B -0.7126 N 0.8094 - 0.8844 B 0.9812
~1-1.5726]  |1.9732( 15110 " |1.9116

futy sruvaumISudy de

1.1 0 . 0.9812
0 11| % |19116



. 0.8920
wld U, =
. 1.7378

n=0,/=8,m=2 3nauns (3.1)

(7- pB)Ug, =—(1+ pB)Uy, +(1 - pA)Uy, +(1+ p4)Uy,

1.1 0
a4 ' or
{0 1.1} *
B 0.9 0 [[0.8920 ” 1.2 -0.1110.9160 s 0.8 0.1](0.9820
B 0 09][1.7378 0.1 1.2 ||1.6974 0.1 0.8]]1.7634
-0. 8028 0.9295 i 0.9619 3 1.0886
15640 1.9453 1.5089 B 1.8902
fu ssunaumMTFady e
11 07 . (L0886
'l L
0 L1jJP*—YK3902

. 0.9896
wld U, =
’ 1.7184

n=0,/=8m=3 a3 (3.1)

(I-pB)Uy, =—(1+ pB)Usy+(I - pA)Ugs +(1+ pA)Uy,

1.1 0
14 L
D Ly
_[0.9 0 7(0.9896 . 1.2 -0.17(1.0129 i 0.8 0.1](1.0788
1o 09||17184 |01 12 |]1.6727( |01 0.8]]1.7387

08906 1.0482 N 1.0369] [1.1945
_1.5466( 11.9060( T 1.4988( " 1.8582

g

ee
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o
o W

Ay szyvaumasadu fe
11 07, (11945
Us,4 o
0 1.1 1.8582
B 1.0859
wld U, =
? 1.6893

n=0,/=8,m=4 31naunms (3.1)

(1-pB)Uss =—(1+ pB)Uygy +(I=pA) Uy, +(I+ pA) UL,

1.1 071/,
wld o d
0 1Il7®
09 0 7(1.0859 X 12 -0.17(1.1068 ! 0.8 -0.17(1.1727
1o 09(]11.6893] |01 12 ||16384 0.1 081]11.7044
_[-0.9773 y 1.1643 h 1.1086)  [1.2956
1-1.5204[ " |1.8554( |1.4808[ |1.8158
Yol sruvaumsSudi fe
11 07 . (12956
U, =
0 L1 % \Nsfs%

. (11778
i U§’5={1 6507}

n=0,/=8,m=>5 NaUNT (3.1)

(1-pB)Ug, =—(I+ pB)Uys +(I- pA)Us, +(1+ pA)Uy 5

1.1 @ .
wld e
4 S I Y

09 0 |[L.1778 . 1.2 =0.1]]1.1968 N 0.8 0.1|{1.2628
L0 09]]1.6507] |-0.1 1.2 |]1.5949 0.1 0.8][1.6609



_ [-1.0600 N 1.2767 . 1.1763] _ (1.3930
|-1.4856] |1.7942( " |1.4550(  11.7636
Yy ssuuaunsEady fe
1.1 0] . ([1.3930
U, =
0 11| * 11.7636

. 1.2664
wld Ul =
’ 1.6033

n=0,/=8,m=6 NNauns (3.1)

(]-pB)U;; ==(7+ pB)Us, +(1—pA)Uy, +(1+p4)Us, .

wlid |1 o

& of f11| ¥
~[09 0712664 b 1.2 -0.1](1.2820 i 0.8 0.17/(1.3480
1 0 09{]1.6033 =01 1.2 |11.5427[ "] 0.1 0.8 |)1.6087
~[-1.1398 N 1.3841 : 1.2393) [1.4836
~-1.4430{  |1.7230( " |1.4218(  ]1.7018

S sTuvAuMSIUEy e

11 0] . (14836
Ur =

0 LA™ 7018

. [13487
els T ={1 5471}

n=0,l=8,m=7 vINount (3.1)

(I-pB)Ug, = —(I+pB)Us, +(1- pA)Uy, +(I+pf1)U;{7



I.1 0 x
wld Uy,
g 11| ™

_ [09 07[1.3487 ) 12 -0.17[1.3616 +0.8 0.
10 09]]1.5471 |01 12 [|1.4822( |01 o

_[-1.2138 N 1.4857 . 1.2968)  (1.5687
T 1-1.3924|  |1.6425[  |1.3813  |1.6314
iy sruvaunsady fe
1.1 07 . (15687
U, =
0 11[7%¥ |1 #41

. [La261
asla Ugl’*‘:{l 4831}

n=0,/=8,m=8 nnaums (3.1)

(I-pB)Ugy, ==(I+pB)Us, +(I— pA)Uygs +(1+ pA) Uy,

1.A\ o2& ™
wla L1
0 LI} %
_ [0.9° 0 Jfr4261 )\ e g PRS2 ] N
Lo 09|1.4831 |-01 1.2 |]1.4141
_ [-1.2835 . 1.5802 > 1.3486]  (1.6453
|-1.3348( |1.5535(  |1.3341 |1.5528
f sTuvaumsSudy de
1.1 07 . (16453
U, =
0 1117 |1.5528

. [1.4957
e U“l=9:{14116}

0.8 0.1
0.1/ D6

1](1.427
8[11.548

i

1.5007
1.4800

5
2

}

}
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n=0,/=8m=9 1naunis (3.1)

(I-pB)Uy,, = —(I+ pB)Ug, +(1 - pA)Ug, +(I+pA)U§’9

1.1 07

wla {0 IJUQM
_ [09 0 7[1.4957 N 12 -0.17(1.5007 N 0.8 0.17(1.5667
1o o09|t4116] =01 12 [11.3390( |01 0.8]]1.4049
_ [-1.3461 . 1.6669 - 1.3939] {1.7147
C-1.2704( " |1.4567[  |1.2806(  |1.4669

S sTuvAunisEudy fe

1.1 0. 4f (L7147

f =
0 1.1|% |1.4669

. 1.5588
Wi U, ={1 3335}

10) e Uy, Tdnnauns (3.2)

4pBU;,
=1+ pB)[(1~ pA)Usg + (I + pA)Uy,1-(I - pB)[( L+ pA) Uy, + (I — pAYUL ]

-1 07 ..
wld 4(0.1){0 JU;0

1.2 -0.11(0.7833 . 0.8 0.11(0.8415
—0.1 1.2 [|1.7833] |0.1 0.8|]1.8415
1.1 01([0.8 0.1](0.7671 s 1.2 —0.1](0.8260
0 1.1){[0.1 08[|1.7770] |-0.1 1.2 ||1.8360




94

-04 0 -

0 =0

_[0.9 07([0.7616 , 08574 1.1 07((0.7914 . [08076
L0 09](|20616] " |1.5574 0 1.1(]1.4983(  |2.1206
_[09 0 711.6190] [1.1 0 7(1.5990

Lo 09]]3.6190f |0 1.1]]3.6189

_[14571) [1.7589) [-0.3018

~13.2571[ 13.9808(  |-07237

TEUUTUMIBUATY Ao

04 0 Vi -0.3018

0 —0447° |-0o7a7

4 | 1R7585
wld  Ug ={1 8093}

=
Tee
=

WM n=0,/=9,m=0 Mnaums G.1)

(J—pB)U;jl = —(1+pB)U;;, +(f—pA)U;{0 +(I+pA)U100,O
1.1 NN

la %
0 L1[N
_ 09 0707545 ~ 1.2 -0.17(0.7833 N 0.8 0.1](0.8415
10 0918093 |—0.1 12 11.7833( 0.1 0.8]]1.8415
_ [-0.6791 N 0.7616 N 0.8574)  [0.9399
C1-1.6284(  |2.0616(  |1.5574[  ]1.9906

fiy sruuaumsSudy fe

1.1 0 o 0.9399
0 11| * ]1.9906

€e



; 0.8545
wld UL =
’ 1.8096

n=0,/=9,m=1 Nnauns (3.1)

(I-pB)U;, =—(I+pB)U,, +(I- pA)Ug, +(1+ pA) Uy,

ii @
aeld ur
{o 1.1} ’2
_ [09 07(0.8545 - 1.2 —0.17(0.8832 N 0.8 0.17(0.9413
1o 0918096 |-0.1 1.2 |]1.7783( 0.1 0.81]1.8365
_ [-0.7691 N 0.8820 ¢ 0.9367| _[1.0496
|-1.6286(  |2.0456]  |1.5633(  ]1.9803
Yy sunaumEad d
1.1 07 .,  [1.049
'
0 L1IETE 9803

i 0.9542
wld U, =
d 1.8003

n=0,l=9,m=2 nnaunis (3.1)

(I-pB)Uy; =—(I+ pB)Uy, +(I- pA)Uy, +(1+ pA) Uy,

I.1 0 .
Wl Uy,
0 43} =
109 0 |[0.9542 " 12 -0.1{(0.9820 5 0.8 0.1][1.0401
|0 0.9]]1.8003 -0.1 1.2 [[1.7634 0.1 0.8(|1.8215

~]—0.8588 + 1.0021 N 1.0142| [1.1575
~ |-1.6203 2.0179 1.5612 ~ |1.9588
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JHU

1.1
0

2218

FEUVTNMIFTUFY D
0 . 1.1575
U;3 =
1.1 : 1.9588

. 1.0523
U;,a =
1.7807

n=0,l=9,m=3 Nnguns (3.1)

(I_ pB)U;; = _(I'*' pB)U;; +(I—pA)U90’3 +(f+pA)U100,3

b
@ W

U
1.1
0

2z ld

1.1 0 o
o 1LY/

_[09 0](1.0523
|0 09]|1.7807

_ [-0.9471 ) 1.1207
~|-1.6026( 11.9786

FEUVAUMTTUTY D

0 . 1.2629
U;A =
1.1 1.9271

i 1.1481
U9,4 .
1.7519

n=0,/=9,m=4 3naums (3.1)

M
H

iy
€l

.

12

1.0893]
VS8R

|

;

1.0788
1.7387

2629
9271

(1=pB)Uss ==(1+ pB)Uy, +(I- pA)Uy, +(I+ pA)U}, ,

1.1 0 -
0 Li*

_[09 0711481
1o 09]]1.7519

H

12
—0.1

—0.1
1.2

I

1.1724
1.7044

M

i

0.8 0.1
0.1 038

0.8 0.1

0.1

0.8

|

)

1.2309
1.7625

1.1370
1.7968

}

}
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_ [-1.0333 . 1.2368 . 1.1610] _ [1.3645
“|-1.5767[ |1.9280( " ]1.5331[ |1.8844
fat sruvmumsSudy fe
L1 07 . [1.3645
U =
0 11| % |1.8844

. 1.2405
W U ={1 7131}

n=0,1=9,m=>5 nnauM#.1)

(I-pB)U,, = ~(1+ pB)Uys +(I- pA)Ugs +(1+ pA) Uy

1.1 40 ”

w2l N
oy Ji.1 ;
B 09 0 |[1.2405 b 1.2  —0.1]/1.2628 T 0.8 0.1(]1.3209
B 0  09([1.7131 -0.1 1.2 ||1.6609 0.1 0.8(]1.7191
3 -1.1165 i 1.3493 o 1.2286 3 1.4614
|-1.5418(  |1.8668( " |1.5074[  |1.8324

Y sruvauMIEady fe

1.1 07 . (14614
U%:

0 1.1 ’ 1.8324

. |1.3285
wld  Uj, ={1 6658}

n=0,/=9,m=6 0auUN5 (3.1)

(I-pB)Uy, =—(1+ pB) Uy +(1—pA)Uqg s +(I+ pA)Up



~fo9 0 1.3285+ 1.2
1o 0916658 |-0.1

_[-1.1957 . 1.4567 N 1.2916
C-1.4992( |1.7956(  |1.4741

kY
@ W

WY FTUUTUMTIFUTY Ao

1.1 0 o
g 11| ™
14115
1.6095

1*

wld U, =

l!k

_ [1.5526
~ 11.7705

n=0,/=9,m=7 naums (3.1)

(I-pB)4R

1.1
o8 {
0

|

Ed
o W

1

—0.1{1.3480 + 0.8 0.1|[1.4061
1.2 ||1.6087 0.1 0.8]|1.6668

_ [1.5526
~11.7705

=(1+ pB)U;, +(1- pA) Uy, +(1+ pA) Uy,

0
s

09 0 |[L4115 \ B2
0 0.9](1.6095 —0.1

12704 . 1.5582 > 1.3492) _ [1.6370
|-1.4486( |1.7151] " |1.4336[ " |1.7001

WU FTUUANMTFUTY Ao

1.1 0 . 1.6370
0 1.1] > |1.7001

llk

wld  Us, ={

1.4882
1.5455

el

1.4275
+
1.5482

0.8 0.1
0.1 0.8

1.4857
1.6063
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n=0,/=9,m=8 naun1y (3.1)

(I-pB)Us,=—(I+ PB)Ugs +(1— pA) Uy +(I+ pA)Uy

1.1 0
22 19 Uk
[0 1.1} >
_ [o9 0714882 . 12 —0.17(1.5007 N
"o 0915455 |01 1.2 |]1.4800
[-1.3394 N 1.6528 - 1.4009] (1.7143
“|-1.3910]  ]1.6259( 11.3864(  |1.6213
Far sTuvaumsady de
1.1 0] £f (L3443
Ul =
0 1L11J7 L4213

. 1.5585
wld U, =
i 1.4739

n=0,/=9,m=9 Nnaunis (3.1)
(1-pB)Ug,, =~(I+ PB)Uyy + (1= pA) U, +(1+ PA)Ug,

.1 0 3
1wl [0 IJU;JG

0.9 0715585 N 12 —0.17(1.5667 .
1o 0914739 |-0.1 1.2 |]1.4049
_[-1.4027 N 1.7396 N 1.4452]  [1.7831
1=1.3265(  |1.5292( " |1.3330(  ]1.5357

Y] Ay.; = 9 =1
ANHU  FEUVUTUNTTIHUTU AD

1.1 0 - 1.7831
U9,m =
0 1.1 1.5357

0.8 0.1
0.1 0.8

0.8 0.1
0.1 0.8

I

I

1.5588
1.5382

1.6248
1.4631

}

}
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. 1.6210
wld U, =
g 1.3961

s

Yun 2 lunemeauuny x

DR n=0,/=0,m=1 Maaums 3.3)
(1-pA)Uy, =~(1+ pA)Uq, +(1 - pB)Ugy+(1 + pB) Uy,

1.2 -0.1
wld Vg
0.1 12 ’

_ [08" 0.17(0.0799 +1.1 0 7(0.0896 +o.9 0 7(0.1899
01 08110.9860( | 0 1.1]]1.0448 0 091/]1.0359
_ [~0.1625 - 0.0986 - 0.1709] _ (0.1070
~1-0.7968[  |1.1493( " |0.9323(  |1.2848
L TR T P e A
12 -0.1\\, «To.1070
U =
—0.1 1.2 | N\ Y2848

0.1796
L {1 0856}

n=0,l=1m=1 nnauns (3.3)
(I-pA)U,, = —(I+ pA)U;, +(I- pB)UY, +(1+ pB)Uy},

1.2 -0.1
wla B,
0.1 1.2 ’

~ 0.8 0.1{{0.1796 +1.1 0 1(0.1889 +0.9 0 |[0.2895
~ 0.1 0.8]]1.0856 0 1.1][1.1443 0 09][1.1352



—0.2522 i 0.2078 0.2606 0.2162
= + =
—-0.8864 1.2587 1.0217 1.3940
Yt spuvawmsSudy de
12 -01].., (02162
U21:
-0.1 1.2 d 1.3940

0.2789
wld U, =
’ 1.1849

n=0,/=2,m=1 1naums (3.3)

([mpA)Ug,l = I+ pA)U;; +(I-pB)U;, +(1 +pB)U,,

1.4 /-0.1
ala 0.

a1 1247
_ [0.8 0.17[02789 . 1.1 07(0.2871 1 09 0
~10.17°0.8{]1.1849 0 1.1{\1.2427 0 0.9
_ [-0.3416 g 0.3158 . 0.3484) [0.3226
“1-09758(  |1.3670( " |1.1095( |1.5007
LUVAUMTFUTY Ao
12 -01] , (03226

U, =

01 12 |7 |1.5007

03757
wld U, = {1 2819}

Ze
=
=

n=0,l=3,m=1 10auns (3.3)

(I-pA)U,, = —(I+pA)U;, +(1- pB)U; +(I+ pB)U;,

i

0.3871
1.2328

}
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12 1
wld i,

0T 13 | ¥
~ [08 0.1][03757 +1.1 0 7(0.3826 +0.9 0 1(0.4827
o1 0812819 |0 1.1]]1.3382 0 09]]1.3284
_ [-0.4288 N 0.4209 N 0.4344)  [0.4265
T 1-1.0631] |1.4720( " |1.1956(  |1.6045
SEUVAUMITTUTY Ao
12 -0.1] , [0.4265

U . =

0.1 12| " |1.6045

0.4701
wld U, ={ }

S
e
=

1.3763
n=0,/=4,m=1 909un13 (3.3)
(1= pA)Usy ==(I+ pA)U,, +(1- pB)U}, +(I + pB)UL,

1
5.1

1.2° =0.1
2z ld [ }

—o\\ 2
_ [0 0.1 (04701 \ 1.1 01(0.4745 A 0.9 0 1(0.5750
o1 o08]]13763( | 0 1.1|]1.4298 0 091]1.4210
_ [-05137 N 0.5220 < 0.5175)  [0.5258
C|-1.1481( |1.5728( 11.2789( " ]1.7036

S sTuudunIsSudy Ao

1.2 -0.1] , [0.5258

U. =
01 12 ™ (17036

0.5604
wld B :{1 4664}
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n=0,l=5m=1 9naun7 (3.3)

(I-p4) 61——(I+pA)U;1+([ pB)US, +(I+pB)U;,

1.2 -0.1
1 ld U
0.1 1.2 '

[0 0.17[0.5604 N 1.1 071(0.5622 + 09 0 1[0.6630
o1 08|]1.4664 0 1.1(]1.5178 0 0.9]]1.5086
-0.5950 0.6184 - 0.5967) [0.6201
~12292( 116696 1.3577  |1.7981
AU TETUVAUMSITUTY fle
12 -0.1],, (0:6201
{ /1
0.1 12| % |1.7981

0.6461
wla Ul =
t T 7%

n=0,/=6,m=11nauM35(3.3)

(I-pA)U;, =—(I+pA)Us, +(I = pB)U. +(1+ pB)U;,

12, =01
wla o,
-0.1 1.2 ’
B 0.8 0.1]1[0.6461 " 1.1 0 |[{0.6452 . 0.9 0 [[0.7454
B 0.1 0.81|1.5523 0 1.1/[1.6004 0 09](1.5914
-0.6721 0.7097 . 0.6709 B 0.7085
-1.3065[ |1.7604( |1.4323( |1.8862
far sTuvaumsEudy de

12 -0.1 - 0.7085
0.1 12| ™ 11.8862
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0.7264
wla U, =
: 1.6324
n=0,/=7,m=1 3ngun13 (3.3)

(1= pA)Us, =—(I+pA)U;, +(I- pB)Uy, +(1+ pB)UL,

1.2 -0.1
wld £E
-0.1 1.2 ’

_ [0.8 0.17(0.7264 - 1.1 0707220 +0.9 0 7(0.8220
101 0.8]]1.6324 0 1.1||1.6775 0 09]|]1.6676
_ [~0.7444 ) 0.7942 ¢ 0.7398)  {0.7896
~|-1.3786[ " }1.8453 " 11.5008( ~ |1.9675
1MUY STUVAUNTIFUAY A
12 -0.17., [0.7896
L. 3
—0.1 1Pl =tz 0508

0.8002
wld Ul =
’ 1.7063

n=0,/=8m=1 3naun1s (3.3)

(1= pA)Uy, = —(I+ pA)U,, +(I - pB)Uy, +(I+ pB)Us,

1.2 -0.1
wld i,
-0.1 1.2 ’
~ 0.8 0.1]]0.8002 N 1.1 0 ([0.7918 N 0.9 0 [[0.8920
~ 0.1 0.8]]1.7063 0 1.1][1.7473 0 09||1.7378

_[-0.8108 . 0.8710 N 0.8028)  [0.8630
T |-1.4451] |1.9220( |1.5640(  |2.0409
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AINY  TTUVAUMITUAY Ao

12 -0.1 . 0.8630
-0.1 1.2 | * ]2.0409

0.8669
wld Ul =
’ 1.7730

DWW n=0,/=0,m=2 Mnaums (3.3)

(I-pA)U}, =-(1 + pA)Uyy+(I=pB)Us, +(I+pB)Uy,

, [12 -0/
w214 oy
-0.1 A2 .
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0.1 0809720 | 0 1.1{]1.0359 0 09||1.0162
_ [-0.2403 y 0.2089 b 0.2588) (0.2274

~1-0.7955[ ~ 11.1395 [ |0.9146/[  |1.2586

SEUVAUMITUTY 7O

12 017 (0.2274

AN
0.1 1.2 | AN 536

0.2788
LI {1 0721}

=e
=
=

n=0,l=1,m=2 91NAUMT (3.3)

(1= pA)U,, ==(1+ pA)U}, +(I- pB)UY, +(I + pB)U/;

1.2 -0.1
w2 ld i,
1 1.2 ’

_|0.8 0.1{]0.2788 +1.1 0 1{0.2895 +0.9 0 |]0.3866
~ 01 0.8]]1.0721 0 1.1](L.1352 0 09](1.1155
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3 -0.3303 . 0.3185 i 0.3479 B 0.3361
B —-0.8856 1.2487 1.0040( 1.3671
AUY  STUVAUMTFUdY Ao
1.2 -0.1 ; 0.3361
Ul =
41 12 7% |13g1

0.3776
wld U, =
’ 1.1707

n=0,/=2,m=2 NauN17 (3.3)

(1-pA)U;, = ~(I+pa)U,, +(I-pB)U;, +(I+pB)U;,

1.2/ /0.1
1l .,
-0y 1.2 ’

_ [o8 0.1]f0.3776 +1.1 0 1(0.3871 +o.9 0 7(0.4848
S o008 L1707} 0 1.1 1112328 0 09/]1.2137
_ [-0.4192 d 0.4258 k. 0.4363] _ [0.4429
~1-09743( |13561( " |1.0923( ]1.4741
WUY TYULAUMTIFITY Ao
12 -0.1] ,  (0.4429
e
=01 12| 14741

0.4747
¥ UL ={1 2680}

n=0,/=3,m=2 1nauns (3.3)

(I-pA)U,, = —(I+pA)U;, +(1/-pB)U;, +(1+pB)U;j;
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12 -0.1
wla 58
01 42 ™%
_ [0.8 0.17[0.4747 ) 1.1 0 7[0.4827 . 0.9 0 1(0.5805
101 08(]1.2680( | 0 1.1]]1.3284 0 09]1.3092
_ [-0.5066 N 0.5310 . 0.5225)  {0.5469
~|-1.0619( |14612(  ]1.1783(  |1.5776
AU TEUUANMTITUEY Ao
12 -0.17 .  [0.5469
U..=
0.1 12 |7*%* MA776

0.5693
wla UL, =
’ 1.3621

n=0,l=4,m =2 naun13 (3.3)

(1-pA)Us, =—(1+ pA)U,, +(I- pB)U,, +(1 + pB)UY,

18\ =5.1
wld UL,
0\ 1Z ’

_ [0.8 0.17f0.5693 +1.1 0 1{0.5750 +0.9 0 1[0.6725
0.1 08]]1.3621 0 1.1(]1.4210 0 0.9]]1.4009
_[-0.5917 . 0.6325 . 06053 {0.6461
~|-1.1466(  |1.5631( |1.2608(  |1.6773
MUY SEUUANMTEUEY A
1.2 -0.1] , [0.6461
U.. =
01 12 1™ 16973

0.6595
vl O ={1 4527}
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n=0,l=5m=2 nnauns (3.3)

(I- pA)Ug, =—(I1+ pA)UL, +(I-pB)U;, +(1+ pB)Uy,

1.2 -=0.1
9218 G
-0.1 1.2 ;
3 0.8 0.1](0.6595 N 1.1 0 |[0.6630 N 09 0 [[0.7602
B 0.1 0.8]|1.4527 0 1.1](1.5086 0 09(]1.4891
B -0.6729 N 0.7293 . 0.6842 B 0.7406
- —1.2281 1.6595 1.3402 [ 1.7716
AUY TEUVAUMTITUTY A
12 -0.1]., (0.7206
(/e
0.1 13[4 > M7He

0.7454
wld Ul =
‘ 1.5384

n=0,/=6,m=2 1NNANNT (3.3)

(I-pA)U,, =—(I+pA) Uy, +(7- pB)U¢, +(1+pB)Ug,

1.2 -0.1
EA ] Us,
=04 1.2 ’

_ [0.8 0.17(0.7454 . 1.1 07(0.7454 +0.9 0 7(0.8431
o1 0815384 | 0 1.1]]1.5914 0 09|]1.5715
_ [-0.7502 . 0.8199 b 0.7588) _ [0.8285
~1-1.3053(  |1.7505( " |1.4144(  ]1.8596

sy szuvmumsady e

1.2 -0.1 . 0.8285
U7 g3 =
-0.1 1.2 : 1.8596
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0.8253
=l i ={1 6184}

n=0,l=7,m=2 nnaunN15 (3.3)

(I-pA)Uy, = —(1+pA)U;, +(I—pB)U7l; +(1+ pB)UY,

, [12 -01]

1214 ifi-
01 12| %
_ [08 0.17(0.8253 - .10 1(0.8220 +0.9 0 7(0.9198
~ o1 o8|l16184( | 0 1.1]]1.6676 0. 0.9|]1.6487
_ [-0.8221 N 0.9042 ¢ 0.8278) _ {0.9099
|-1.3773[ |1.8344(  |1.4838(  |1.9409

MUY TEUVAUMTIBUAY Ao

12 -0.1] , [0.9099

. <t
0.1 1§} =) 10900

0.8993
Wi Ui :{1 6924}

n=0,/=8m=2 1naunms (3.3)

(I-pA)U,, = —(1+ pA)Ug, +(I—=pB)Uyg, +(I+ pB) Uy,

1.2 -0.1
w2 1d U;,
0.1 12 *

_ 108 0.1]]0.8993 +1.1 0 {[0.8920 +0.9 0 |[{0.9896
~ 0.1 0.8]|1.6924 0 1.1](1.7378 0 09]|1.7184

_ [-0.8887 . 0.9812 . 0.8906] _ (0.9831
C|-1.4439( " |1.9116[ |1.5466( |2.0143
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3/
[ Y

WY TTUVAUMTITUTY Ao

12 -01],, [0.9831
e

01 12 ™ 20143
0.9658

W8 Ugf{ }

17391

N n=0,0=0,m=3 Nnaums 3.3)

(I-pA)U, =-(1+ pA)Uys+(I=pB)U,, +(I+pB)Uy,

1.2 -0.1
vz la o,

01 fZ| %
_ 08 0.1][0.2760 +1.1 0 1(0.2875 +0.9 0 1(0.3837
101 0.81]]l09482( | 0 1.1||1.0162 0 09{]0.9872
_ [-03156 ) 0.3163 p 0.3453)  {0.3460
~|-0.7862( " |1.1178[ 10.8885[ |1.2201
SEUVAUMITTUTY 7O
1.2 -0, {03460

A

0.1 1.2 [ A\ Za2m

, 0.3757
L 2{1 0481}

Se
=
=

n=0,/=1,m=3 1NAUN15 (3.3)
(I-pA)U,, =-(1 +pA)Uy, +(1-pB)U; +(1 + pB)U;,

1.2 -0.1
1w ld I,
1 12 ’

_ [o8 0.17(03757 +1.1 0 7(0.3866 +0.9 0 1(0.4835
~ 0.1 08/]1.0481 0 1.1]]1.1155 0 0.9]]1.0866



_ [-0.4054 . 0.4253 g 0.4352) [0.4551
1-0.8761( |1.2271( 10.9779( " ]1.3289
fy szuvaumssady fe
12 -0.1 . 0.4551
01 12 [7* 13289

. . (04748
Wit Uos =114

n=0,/=2,m=3 11naun1s (3.3)
(I-pA)U;, =A7 + pA)Uyy+(1—pB)U,, +(1+ pB)U;,

1.2 0.1
wld { } ‘

QY 1247

_ [o8 0.17(0.4748 ) 1.1 0 7(0.4848 I 09 0
ot 08{|11470( | 0 111112137 0 09

_ [-0.4945 # 0.5333 . 0.5230] [0.5618
~ 1-0.9651 1.3351 1.0660(  |1.4360
ANUHU sxuuaunm%e;ﬁ"uﬁa
1.2 -0.1] | 0.5618
U, =
0.1 12| 7 |1.4360
0.5719
wld Ul =
2 11.2443

n=0,/=3,m=3 310aun3 (3.3)

(I-pA)U,, = ~(I+ pA)Us, +(I- pB)U;, +(1+pB)U;,

i

0.5811
1.1844

}
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B 0.8 0.11[0.5719 +1.1 0 [{0.5805 + 09 0 |[0.6764
B 0.1 0.8(]1.2443 0 1.1([1.3092 0 09]]1.2800
—0. 5820 0.6386 0 6088 0.6654
-1 0526 1.4401 1 1520 1.5395
S sruuaumgady de
12 017 . (0.6654
Il =
0.1 12 | * HMMAMos
0.6660
wls UL, =
’ 1.3384

n=0,/=4,m=3 1naums (3.3)

(1= pA)Usy ==(1+pA)U, +(I- pB)Uy; +(1+ pB) UL,

1.2° =0.1
AL #iy
—0A\ 1Z ’

B 0.8 0.1/[0.6660 A B0 06725 5 09 0 [[0.7686
a 0.1 0.8(]1.3384 0 1.1/[1.4009 0 09/]1.3725
-0. 6666 0.7398 0.6917 0.7649
-1.1373 1.5410 1.2353 1.6390
Y sTuvaumsSudy fe
12 -0.17..,  (0.7649
Ul =
0.1 12 * 11.6390

0.7565
i o, :{1 4289}
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n=0,/=5m=3 1nauns (3.3)

(7- pA)Ug, =—(1+ pA)U;, +(1-pB)U, +(I+pB)U5‘:’4

12 —0.1
wld L,
0.1 121|°%
_ [o8 0.17(0.7565 . 1.1 07(0.7602 ) 0.9 0 1(0.8567
o1 08||14289( | 0 1.1]]1.4891 0 0.9]]1.4601
_[-0.7481 N 0.8362 - 0.7710]  {0.8591
112188  |1.6380(  |1.3141( |1.7333
AL TTUVRUMTTUTY Ao
12 -0.17., [0.8591
[ [
0.1 1747 M1

0.8421
wld U, =
d 1.5146

n=0,/=6,m=3 1NNaUNT (3.3)

(1= pA)U;, =—(I+pA)Ug, +(1- pB)U¢, +(I+pB)UY,

1.2 -0.1
w18 2, N
L L2 ’

B 0.8 0.1]10.8421 2 1.1 0 |[0.8431 N 0.9 0 [[0.9392
o1 0.8(1.5146 0 I1.1](1.5715 0 0.9](1.5430
a -0.8251 - 0.9274 . 0.8453 3 0.9476
B —1.2959 1.7287 1.3887( 1.8215

sofu spuuaumsEudu e

12 0.1 - 0.9476
—0.1 12| ™ 1]1.8215
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0.9226
win s ={1 5948}

n=0,/=7,m=3 1naun1s (3.3)

(I-pA)Us, = —(I-i-pA)U;j +(1-pB)U,, +(1+ pB)U;,
12 -0.1
18 618
=01 12 [7%
_ [0 0.17(0.9226 +1.1 0 1(0.9198 +0.9 0 1(1.0159
101 0.8]]1.5948 0 1.1|]1.6487 0 09]|1.6194
_ [-0.8976 . 1.0118 g 0.9143)  (1.0285
| -1.3681[ |1.8136(  |1.4575(  11.9030
1MUY STUVAUMNTIFUTY Ao
1.2 017 ,  [1.0285
U .=
0.1 1§l =431 9030

0.9962
a2'ld Us ={1 6688}

b

ee

n=0,/=8 m=3 3nawn1s (3.3)

(I1-pA)Us, =—(1+ pAYLy (/P ALY +(I'+pB)Us,

1.2 -0.1
& U,,
0.1 12"
__[08 o.1]f0.9962] [1.1 07[0.9896 ,[09 0 ][1.0859
~ 101 0.8]|1.6688) |0 1.1]|1.7184] | 0 0.9]|1.6893

_ [-0.9638 N 1.0886 N 0.9773) _[1.1021
T -1.4347( " 1.8902(  |1.5204(  11.9759

L

ee
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Y
o

WY sTuuauMIEUdy Ao
12 -0.17]., (L1021
7k =
-0.1 12| % |1.9759

10630
R {1 7352}

DN 5= 0,/=0,m =4 anaums (3.3)

(I-pA)U}, =—(I+ pA) Uy +(I=pB)U,, +(I+ pB)Uy's

12 —0.1
wld g
0.1 f£Z | %
_ [08 0.1](0.3702 ! 1.1 07 [0.3837 ( 0.9 0 71(0.4758
~10.1 08]09149( | 0 1.1]]0.9872 0 0.91]0.9487
_ [-0.3877 ) 0.4221 b 0.4282) (0.4626
~1-0.7689[ " |1.0859(  10.8538(  11.1708
AU SETUVANNITITUTY AE
12 -0.17 . {04626
AN
0.1 12 | \NA#me

. .. [04701
wIf Uia=11 0148

n=0,l=1m=4 310auns (3.3)

(1-pA)U,, =—(1+pA)U,, +(I- pB)US, +(I + pB)U,

1.2 -0.1
wld U,
0.1 1.2 ’

_ [0.8 0.1](0.4701 +1.1 0 1(0.4835 +0.9 0 1(0.5749
~ o1 08](]1.0148( | 0 1.1]]1.0866 0 09]]1.0481



_ [-0.4776 . 0.5319 N 0.5174] [0.5717
" 1-0.8589( ]1.1953(  ]0.9433[ " |1.2797
1MUY STUVAUNISIFUY Ao
12 -01] , (05717
U. =
-0.1 12| * |1.2797

0.5692
= {1 1139}

n=0,/=2,m=4 MnguNs (3.3)

(1= pA)Us, ==(1+ pA)U, ;+(I - pB)U;, +(1+ pB)UL,
1.9¥/-0.1

wla 0.
g1 124
0.8 0.1](0.5692 ; 1.1 07[0.5811 +0.9 0
o1 08]]|1.1139 0 - 1.1{]1.1844 0 09
_ [-0.5668 ., 0.6392 ; 0.6058] [0.6782
~1-0.9480( |1.3028( " |1.0314{  |1.3862

MUY STUVTUMTITUFY Ao

1.2 -0.1] , (0.6782

U, =
01 12 [ ™ |L3%:2

0.6661
wld U, =
' 1.2107

n=0,/=3,m=4 nauns (3.3)

(1= pA)Uy, =~(1+ pA)U;, +(I- pB)U;, + (I + pB) UL,

i

0.6731
1.1460

)
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1.2 -0.1
22'ld .
0.1 12 ’

_ 0.8 0.17(0.6661 +1.1 0 1(0.6764 +o.9 0 7(0.7686
o1 o8||12107( | 0 1.1]]1.2800 0 09/]1.2415
_ [-0.6540 N 0.7440 . 0.6917] [0.7817

“1-1.0352( " |1.4080( |1.1174( " ]1.4902
SEUVAUMITTUTY Ao

12 -01] , (07817

U=
0.1 1.2 | * 14902

0.7602}

=g
Pt
=

wld U, :{1 e

n=0,l=4,m=4 3naun17 (3.3)

(1-pA)Us, ==(I+ pA)Uy, +(I- pB)U;, +(1+ pB)UL

1B\ =b.1
vl [
0.4\ 1% .

_ [o.8 0.17f0.7602 \ 1.1 .01{0.7686 A 0.9 0 7(0.8608
o1 08]]1.3052 0 1.1]]1.3725 0 091]1.3334
_[-0.7387 N 0.8455 > 0.7747 [0.8815
C=1.1202] 115098 " |1.2001(  |1.5897
s sTuvaunsSady de
12 -01] , [0.8815
U. =
-0.1 12| * |1.5897

0.8509
wld Ul, =
’ 1.3957



n=0,l=5m=4 31naun3 (3.3)

(1= pA)Ug, ==(1+ pA)U; , +(I- pB)UY, +(1+ pB)UY,

1.2 0.1
w1 Uiy
-0.1 1.2 ’

_ [0.8 0.17(0.8509 N 1.1 0 7[0.8567 +0.9 0 7(0.9485
101 0.8]]1.3957 0 1.1]]1.4601 0 09]]1.4215
~ [-0.8203 N 0.9424 - 0.8537)  (0.9758
“|=1.2017] 16061 [ |1.2794( " |1.6838
AU SEUUAUMIITUTY AE
12 -0.1],, [0:9758
U=
-0.1 12| % ]1.6838

0.9366
wld U, =
1 1.4812

n=0,l=6,m=4 31naun1s (3.3)

(1= pA)Us, =—(I+pA)Ug, +(I - pB)U;, +(I+pB)U%,

1.2 -0.1
2218 o, N
-0.1 1.2 R

_ [0.8 0.17[0.9366 . 1.1 07(0.9392 +0_9 0 7(1.0314
0.1 o0.8(|14812( | 0 1.1/|1.5430 0 0.9]]1.5039
_ [-0.8974 N 1.0331 N 0.9283)  [1.0640
T 1-1.2786(  11.6973( " 11.3535(  |1.7722

Sy SruuEunsSudy de

12 -0.1 - 1.0640
201 12 7% Ly
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1.0168
W :{1 5616}

n=0,/=7,m=4 1naUNS (3.3)

(1= pA)Ug, =1+ pA)U, , +(I - pB)U;, +(I + pB) Uy

L2 s=ll.]
1@ £
H1 12 |®
_ [o8 o.1][10168 +1.1 0 7(1.0159 +0.9 0 7(1.1080
0.1 o0.8|l15616( | 0 1.1]]1.6194 0 09]]1.5808
_ [-0.9696 N 1.1175 r 0.9972)  [1.1451
" -1.3510[  |1.7813( " 1.4227( " 11.8530
AN SEUVANNISITAEY fe
12 -0.1].,  [1.1451
U, =
0.1 1Pl | =4z 540

1.0905
wld U, = {1 6350}

n=0,/=8,m=4 3naun17 (3.3)

(1= pA)Us, =~(1+ pA) Uy, +(I - pB)Uy, +(I + pB) Uy,

12 0.1
18 oL,
<00 12 7%
_ [0.8 0.17[1.0905 +1.1 0 1(1.0859 +0.9 0 7(1.1778
o1 08(]16350( | 0 1.1/]1.6893 0 0.9]||1.6507

~ [-1.0359 N 1.1945 N 1.0600] [1.2186
C-1.4171( 1.8582( |1.4856(  |1.9267

g

ee
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¢
@ o

WU TEUUANMSIFUFY Ao
12 -01]., [1.2186

41
-0.1 12| 11.9267

11573
wld UL, =

’ 1.7020

5)1% n=0,1=0,m=5 nnauns 3.3)

(I-pA)U, = —(I+ pA)Uys+(I=pB)U,s +(I+pB)Uy,

1.2 0.1
w2l Bl
—0.1 AZ :

~ [0.8 0.17[0.4606 X 1.1 07(0.4758 ( 0.9 0 7(0.5641
o1 08/l08723[ | 0 1.1(]0.9487 0 0909012
_ [-0.4557 y 0.5234 2 0.5077)[0.5754
~1-0.7439( " 11.0436[ |08111] |1.1108

AU STUVRUMSITURY Ao

1.2 =01 i _[0:5754

0.1 1.2 | AN b

0.5605
LA {o 9724}

n=0,/=1,m=35 1NHUNTT (3.3)
(1-pA)U,; = —(I+ pA)U;s+(I- pB)U; +(I+ pB)Uy,

1.2 -0.1
w2l i s
0.1 12 ’

_ [0.8 0.17[0.5605 N 1.1 0 7(0.5749 +0.9 0 7(0.6637
101 0.8(]09724 | 0 1.1]]1.0481 0 0.9]|]1.0005
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B —0.5456 " 0.6324 " 0.5973 N 0.6841
B —0.8340 1.1529 0.9005 Bl 1.2194
Sy sTuvaumsSady ae
12 -01]., [0.6841
U =
-0.1 12| * |1.2194

0.6593
wld Ul =
’ 1.6711

n=0,l=2,m=>5 NNAUNT (3.3)
(I-pA)Uss ==(I + pA)U} s +(1 - pB) UL, +(1+pB)U;,

1.2%4/-0.1
1 ld ..
—y 12 :

_[0.8 0.17(0.6593 +1.1 0 7(0.6731 +0.9 0 1(0.7614
o lorosflto7iif | o 1.1l]1.1460( | 0 09]1.0985
_ [-0.6346 g 0.7404 . 0.6853] [0.7911
~1-0.9228( " |1.2606( " |0.9887(  |1.3265
AU TEUVRUMTETUEY Ao
12 -0.1] . [0.7911
U, . =
-0.1 12| * |1.3265

0.7566
wlad U, ={1 1685}

n=0,/=3,m=5 01naUN17 (3.3)

(I-pA)U,s=—(1+ pA)Us s +(I- pB)US; +(I+ pB)U;
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BI 12| %
_ [0 0.1][0.7566 +1.1 0 1(0.7686 P 0.9 0 1(0.8569
101 08]]|1.1685 0 1.1/|1.2415 0 0.9](]1.1939
_ [-0.7221 N 0.8455 N 0.7712) _ [0.8942
~|-1.0105( |1.3657( 1.0745(  |1.4297
sy szuvaumsSudy Se
12 -0.17 ,  (0.8942
U .=
0.1 12 | * SHo7

0.8504
wld U, :{1 2623}

1.2 -0.1
2z 18 { }Ul

n=0,/=4,m=>5 1Maun1s (3.3)
(1= pA)Uss ==(I+ pA)Uys +(1- pB)U} s +(I + pB) Uy

, [1%\ 21T
1219 U,
—0\\ 1% ’

~ [0.8 0.17[0.8504 \ 1.1 07(0.8608 +o.9 0 71(0.9491
o1 o8 ll1.2623) | 0 1.1|]1.3334 0 091]1.2863
_ [-0.8066 N 0.9469 > 0.8542] [0.9945
|-1.0049( " |1.4667( |1.1577]  11.5295

3/
o  ar =

WY TTUURUMTITURY flo

12 -01] ., [0.9945
Pk e

-0.1 12 | ]1.5295

0.9415
wld UL, ={1 3530}
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n=0,l=5m=>5 NNauNs (3.3)

(I-pA)U;; = —(I1+ pA)U;;+(I- pB)US +(1+ pB)Uy

1.2 -0.1
1wl s
0.1 1.2 '

_ [0 0.17[0.9415 +1.1 0 1(0.9485 +0.9 0 1(1.0371
0.1 08](]1.3530 0 1.1]]1.4215 0 09]/]1.3739
_ [-0.8885 . 1.0434 - 0.9334) (1.0883
~|-1.1766(  |1.5637(  |1.2365( ]1.6236
S0t szuvTumsBudy de
12 -0.1] , (10883
{1z
0.1 1.74°% M6aze

1.0268
wld Ul =
1 1.4386

n=0,l=6,m=5 1NANNT (3.3)

(I- pA)U; s =—(T+pA) U +(1 = pB)U¢ +(1+pB)Ug,

1.2 -0.1
1 ld Doy
-0.1 1.2 ’

_ [o8 o0.17[1.0268 +1.1 0 7(1.0314 +0.9 0 7(1.1195
o1 o08(|1.4386( | 0 1.1(]1.5039 0 09]||1.4568
_ [-0.9653 N 1.1345 ) 1.0076) _ [1.1768
T 1-1.2536(  |1.6543(  |1.3111]  |1.7118

S sTuvAuMsEudy i

1% G ol 1.1768
01 12| % 17118



124

1.1072
wld U, =
’ 1.5188

n=0,7/=7,m=>5 MNauns (3.3)

(I-pA)Ugs=—(1+ pA)U; +(I-pB)Ujs +(1+ pB)U;,

iz 8.1
wld U,
01 12| %
_ [08 0.1][1.1072 - 1.1 07(1.1080 +0.9 0 7(1.1962
~ o1 0.8(]1.5188 | 0 1.1]]1.5808 0. 0.9|]1.5334
_ [-1.0376 N 1.2188 $ 1.0766] [1.2578
~|-1.3258[ 17389 " 11.3801[ 117932
19UY STUUARUMSTUFY A
12 -0.17.; @ [12578
LH
0.1 1Y =g 7938

1.1809
wld Ul =
' 1 5927

n=0,l=8,m=>5 NAUNIS (3.3)
(I-pA)U; s =—(1 + pA)Uy s+ (1 - pB)Uys +(1 + PB)Uy

1.2 -0.1
w2 ld U ;
=0l 12 ’

108 0.1 1.1809+1.1 0 ||1.1778 +0.9 0 |[1.2664
~ 0.1 0.8]]1.5927 0 1.1](1.6507 0 0.9]|1.6033

_[-1.1040 N 1.2956 N 1.1398] [1.3314
|-1.3923( |1.8158( " |1.4430(  |1.8665
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Y
LT

WY sTuuauMITAdy Ao

12 -0.1 i 1.3314
0.1 12| * 11.8665

1.2478
wld Ul =
: 1.6594

W n=0,/=0,m=6 Naaums 3.3)

(1-pA)Ujs =—(1+ pA)Upgg +(£=pB)U,, +(I+pB)Uy,

12 —0d
wld U/,
0.1 AL | .
_ [0:8 0.1](0.5464 ! 1.1 07(0.5641 ( 0.9 0 1(0.6467
~10.1 08lo8200( |0 1.1/]0.9012 0 09]]0.8449
_ [-0.5192 y 0.6205 p 0.5820) (0.6833
~1-0.7114( " 109913 107604 [ ~ 11.0403
TUY STUVAUMTFUTY A
12 -0.1] ., [0.6833
AN
0.1 1.2 | % " |1.0403

0.6461
wld U= {0 9208}

n=0,/=1,m=6 NAUNII (3.3)

(I-pA)U, s =—(I+pA)Us+(I- pB)U +(I+ pB)Uy,

1.2 -0.1
wld i
-0.1 1.2 ’

_10.8 0.11/0.6461 +1.1 0 |[0.6637 +O.9 0 |[0.7460
~ 0.1 0.8]]0.9208 0 1.1[|1.0005 0 0.9][0.9444



_ [-0.6090 N 0.7301 N 0.6714) _ [0.7925
~|-0.8013[ " |1.1006( ]0.8500( ]1.1493
AU SEUUANMITIBUEY A
12 -01] , (07925
U, =
0.1 12 |[7* 1]1.1493

0.7454
wld U= {1 0199}

n=0,/=2,m=6 NNANNIT (3.3)
(I-pA)U;, ==(I + pA)U; +(I—=pB)Uy, +(1+pB)U,,

1.7 7 0.1
1wl .
-07ry .12 ’

_ [08 0.17(0.7454 +1.1 0 1(0.7614 +0.9 0
~ 0.1 0.8{]1.0199 0 1.1(]1.0985 0 09
_ [-0.6983 . 0.8375 : 0.7598) _ [0.8990
~1-0.8905 |1.2084( " |0.9381[  |1.2560

Y TTUUTNMTEUAY Ao

12 -0.1] ,  [0.8990

. =
-0.1 12| ** |1.2560

0.8422
L ={1 1169}

n=0,/=3,m=6 1NNUNT (3.3)

(I-pA)U =—(I+ pA)U; +(1- pB)U; 5 +(I+ pB)Uy,

i

0.8442
1.0423

:
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1.2 -0.1
w4 Us,
0.1 1.2 ’

_ [o8 o0.17[0.8422 +1.1 0 1(0.8569 +0.9 0 1(0.9398
~ o1 o8||11169( | 0 1.1]]1.1939 0 09]]1.1381
_ [-0.7855 N 0.9426 N 0.8458] [1.0029
T 1-0.9777( 113133 |1.0243(  |1.3599
AMY TEUUFUMSITUFY Ao
12 -0.1] , (10029
U, =
0.1 12 | * MA599

0.9367
wld U, ={1 2113}

n=0,l=4,m=6 naUN13 (3.3)

(1= pA)Usg ==(1+ pA)Uy +(1- pB)U s +(1+ pB) UYL,

1%\ .1

wld ),
—0\\ 2 %
_ [o.8 0.17(0.9367 \ 1.1 0 7(0.9491 A 0.9 0 (1.0318
101 08[|1.2113 0 1.1(]1.2863 0 0.9(]1.2300
_ [-0.8705 . 1.0440 - 0.9286] [1.1021
~1-1.0627( " |1.4149( " |1.1070(  ]1.4592

MUY TEUVAYMTIFURY Ao

L2 =41 . 1.1021

0.1 12> 1]1.4592

1.0269
wE O :{1 3016}
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n=0,/=5m=6 N0TUMS (3.3)

(I-pA)U;, = —(I+pA)U; s +(I- pB)US, +(I1+pB)U;,

1.2 -0.1
w2 1d e
—0.1 1.2 )

~ [o08 01 1.0269+1.1 0 7(1.0371 +0.9 0 7(1.1195
o1 o08|13016( |0 1.1]]1.3739 0 0.9]/|1.3180
~[-0.9517 N 1.1408 - 1.0076)  (1.1967

C|-1.1440(  |1s5113( C |11862( 11,5535

FEUUTUMIITUTY AD

12 017, (11967

U =
0.1 17/ M558

1.1129
wld Ul =
! 1.3873

i3
=
=

n=0,l=6,m=6 3NANUNIT (3.3)

(I—pA)U;6 =—(I+pA)U;, +(7-pB)U, +(I+pB)U;

1.2 0.1
wld D%
=l 1.2 ’

_ [o8 01 1.1129+1.1 07(1.1195 +0.9 0 7(1.2025
0.1 0.8(]13873( | 0 1.1]]1.4568 0 0.9]]1.4005
_ [-1.0291 . 1.2315 N 1.0823]  [1.2847
C=1.2211] 116025 T |1.2605(  11.6419

fuy szuvaunsSudy i

12 -0.1 —_ 1.2847
0.1 12| ™ ]1.6419
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1.1929
W {1 4677}

n=0,l=7,m=6 1NAUNT (3.3)

(1= pA)Us s =~(1+ pA)U; , +(I- pB)Uy, +(I+ pB)UL,

1.2 -0.1
018 L
01 12 ’

_ [0 0.17[1.1929 +1.1 0 1.1962+0.9 0 7(1.2791
~ o1 o8||1.4677] | 0 1.1{]1.5334[ | 0 0.9 |]1.4772
_[-1.1011 N 1.3158 g 1.1512] [1.3659

T |-1.2935(|1.6867(  |1.3295( " ]1.7227

FEUUTNMTTUGY Ao

12 -01] , [1.3659

U. =
—0.1 18l =404 758

1.2667
wld U, =
% \.541

He
=
=

n=0,/=8,m=6 31nauN15 (3.3)

(I-pA)U,, = ~(I+ pA)Uyg g+ (I pB) Uy, +(1+ pB)Uy,

12 -0.1
18 I,
1 12| =
_ 08 0.17[1.2667 +1.1 0 1(1.2664 +o.9 0 1(1.3487
101 0.8]]1.5411 0 1.1/]1.6033 0 09]]1.5471

_[-1.1675 N 1.3930 N 1.2138]  [1.4393
T 1-1.3596(  |1.7636[  |1.3924(  |1.7964

g

ee
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E
@ o

WY sTUvANMIFUdy fe
12 -01]. , [1.4393
Ul =
-0.1 12| |1.7964
1.3334
wlid U, =
: 1.6081

NI n=0,1=0,m=7 Mnauns (3.3)

(I-pA)U;, =—(I+ pA) Uy +(I= pB)U,, +(1+pB)Uy,

12 —0d
FAL] b
0.1 12 |*
08 0.1][0.6265 X 1.1 07(0.6467 ( 0.9 0 71(0.7240
1oL 080612 | 0 1.1]]0.8449 0 091]0.7810
_[-0.5773 y 0.7114 : 0.6516) [0.7857
~1-0.6716( " 10.9294[ 10.7029] " 10.9607
MUY TTUUAYMSITURY A
12 -0.17\\ H07852
H\ "
-0.1 12| """ ]0.9607

0.7265
wid Ui :{0 8611}

n=0,/=1,m=7 1naums (3.3)
(I-pA)U,, =—(I+ pA)UL, +(1-pB)U, +(1+ pB)U;,

1.2 -0.1
2218 [
-0.1 1.2

_10.8 0.1]]0.7265 +1.1 0 |{0.7460 +0.9 0 |]0.8235
~ 0.1 0.8]]0.8611 0 1.1]]0.9444 0 09](0.8803
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—0.6673 0.8206 0.7412 0.8945
—-0.7615 1.0388 O 7923 1.0696
AUNY  TEUUAUMIFUAY A1D
12 -0.1] ., [0.8945
U =
-0.1 1.2 | % |1.0696

0.8254
L :{0 9601}

n=0,l=2,m="7 1ngun15 (3.3)

(I-pA)U;, = ~({+ pA)U,+(I-pB)U,, +(7/+pB)U,,
1.2 /=01
218 Y.,
-0.1 12 d
B 0.8 0.11/0.8254 o 1.1 0 110.8442 ¢ 09 0 [[0.9210
B 0.1 0.81]]0.9601 0 1.11{1.0423 0 09109783
-0.7563 0.9286 a 0.8289 . 1.0012
-0. 8506 1.1465 0.8805( 1.1764
YUY STUUAUMTITURY Ao
1.2 0.1 Ul - 1.0012
-0.1 1.2 | |1.1764

0.9224
=l D :{1 0572}

n=0,/=3,m="7 N0AUMNT (3.3)

(I-pA)U, ,=—(I+pA)U;, +(1- p,ea)of;7+(I+pB)U;B
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1.2 -0.1
wla .
0.1 12 ’

_ [0.8 0.17[0.9224 +1.1 0 0.9398+0.9 0 71(1.0165
0.1 08/]1.0572 0 1.1]]1.1381 0 09]]1.0736
_ [-0.8436 N 1.0338 N 0.9149] [1.1051
~1-0.9380[ |1.2519] ]0.9662( |1.2801
‘i sruuaunsSady fe
12 -0.1] 1.1051
U, . =
0.1 12| % A¥i301

1.0169
wld Ul =
" 11513

n=0,l=4,m="7 Naunis (3.3)

(1= pA)Us, ==(I+pA)U,, +(I- pB)U;, +(1+ pB)UY,

« [ 1%\ .17,

2 la §iem
—0\\ 2 *
_ [0.8 0.17[1.0169 +1.1 0 1(1.0318 A 09 0711087
~ 101 08ll1.1515 0 1.1]|]1.2300 0 09/]1.1660
_ [-0.9287 N 1.1350 = 0.9978)  [1.2041
T 1-1.0229( " 11.3530(  |1.0494( 1]1.3795

My sTuvaumsSady de

12 -0.1] , (1.2041

U.. =
0.1 12 ™ |1.3795

1.1069
wlf = {1 2418}
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n=0,l=5m=7 9NaWUN17 (3.3)

(I-pA)Us, =—(1+pA)U;, +(I-pB)Us, +(1+ pB)Us,

1.2 -0.1
vl Il
-0.1 1.2 ’
3 0.8 0.1](1.1069 . 1.1 0 |[1.1195 - 0.9 0 |[1.1967
B 0.1 0.8(|1.2418 0 1.11({1.3180 0 09]|1.2537
3 -1.0097 N 1.2315 - 1.0770 _ 1.2988
C|-1.1041]  |1.4498( " |1.1283( 7 |1.4740
AUY STUVTUMITUTY A
12 -01]., (12988
f 7z
0.1 12| % |1.4740
1.1930
wld Ul =
1 153372

n=0,/=6,m=7 1MNANNT (3.3)

(1= pA)U;, =—(I+pA)Ug, +(I = pB)U;, +(I+ pB)UL,

1.2 -0.1
w1 Uk,
=01 1.2 ’

3 0.8 0.1/[1.1930 o 1.1 0 [[1.2025 il 09 0 ([1.2791
B 0.1 08113277 0 1.1](1.4005 0 0.9]((1.3365
B —-1.0872 5 1.3228 N 1.1512 B 1.3868
B -1.1815 1.5406 1.2029 - 1.5620

fute srunaumITEady de

i3 —f1 _ 1.3868
0.1 12| 7 11.5620
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1.2730
wid U :{1 4077}

n=0,l=7,m="7 nauns (3.3)

(I-pA)Uy, =-(1+ pAYU, , +(I- pB)U;, +(I+ pB)U,,

12 —0.1

wld Us,
0.1 12 |°®%
_ [o8 0.17[12730 +1.1 0 1.2791+0.9 0 7(1.3559
o1 o0s8|l14077[ | 0 1.1|l14772 0 0.9]]1.4132
~[-1.1592 . 1.4070 $ 1.2203]  [1.4681
|-1.2535( {16249 " {12719 " |1.6433

AU TTUVRUMSIBUY Ao

12 41 2 | 1.4681

0.1 101 (=404 6038

1.3469
wld U, =
: 1.4817

n=0,/=8,m="7 108un135 (3.3)

(I =pd)U,,= ~(1+ pA)U, +(/-pB)Uy, +(7+ pB)Uy,

1.2 -0.1
wld Ul
01 12 ’
_ 0.8 0.1][1.3469 + 1.1 0 |[1.3487 g 09 0 [[1.4261
~ 0.1 0.8]|14817 0 1.1]|1.5471 0 0.9/(|1.4831

_[-12257 N 1.4836 . 1.2835] [1.5414
| -1.3201]  |1.7018( |1.3348(  |1.7165
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fotu szuvaumsSudy de

12 -011 , (15414
U =

0.1 12| ¥ |17185

14135
Wi U, 2{1 5482}

)1 n=0,1=0,m=8 nnaums (3.3)

(I-pA)Uy =—(1+ pA)Uqs+(I= pB) Uy, +(1+pB)U;;

1.2 -0.1
wld U,
-0.1 1.2 .

_ [0:8 0.17(0.7004 X 1.1 07(0.7240 ( 0.9 0 1(0.7936
~ 101 0.8(]06938( |0 1.1{]o7810( 7| 0 0907094
_ [-0.6297 | 0.7964 T 0.7142] [0.8809
1-0.6251] |0.8591( 106385 ]0.8725
MUY TEUVAUMTIFURY Ao
12 -0.17 ., {0.8809
U =
0.1 1.2 | AN

0.8002
wld U, =
0.7938

n=0,/=1,m=8 nnaums (3.3)
(I_PA)U;,S :_(I+pA)U11,s +(I—pB)Ull; +(I+PB)U11,;

1.2 0.1
az'ld [ } !

0.1 142 | %

~ 0.8 0.1]]0.8002 . 1.1 0 []0.8235 . 09 0 |[0.8928
~ 0.1 0.8]]0.7938 0 1.1][0.8803 0 09]0.8088



_ [-0.7195 . 0.9059 . 0.8035)  [0.9899
~1-0.7151] ]0.9683(  |0.7279( ~ |0.9811
TY STUUAUMSFUFY A
12 -0.1 "o 0.9899
-0.1 1.2 | * 09811

0.8993
wlf £y {0 8925}

n=0,l=2,m=8 1naunis (3.3)

(I=pA)Us, = -(I+pA)U21,3 +(1—-pB)U,, +(I+pB)U,,

1.77-01
1l 0.,
gy 12 :

08 0.17(0.8993 +1.1 0 7[0.9210 +0.9 0
~ o1 08(]08925[ 1 0 1.1/]09783 0 09
_ [-0.8087 § 1.0131 . 0.8921] (1.0965
~|-0.8039( |1.0761[ " |0.8161[ |1.0883
SEUVAUMTTUTY AiD
12 -01] . (1.0965

Tk =
-0.1 12| ** 11.0883

0.9962
wld Ul, =

$710.9899

n=0,/=3,m=8 NNaUMT (3.3)

e
=
=

(I-pA)U,, = ~(I+pA)U;, +(I1- pB)Us, +(1+ pB)U;,

i

09912
0.9068

;

136



137
81 1.2
[0 0.17[0.9962 +1.1 0 1(1.0165 +0.9 0 7(1.0868
101 08]]0.9899( | 0 1.1|11.0736 0 0.9]]1.0025
_ [-0.8960 N 1.1182 . 0.9781) _ [1.2003
~1-0.8915[ |1.1810[ ]0.9023(  |1.1918
sty sTuvAumsSudy de
12 -0.17 ,  (1.2003
Ul =
01 12 | ** Mo1s

1.0906
=i Ty {1 0840}

1.2 -0.1
Y [ }u;,g

n=0,/=4,m=_8 1nauns (3.3)

(1-pA)Usy =—(I+ pA)U, 5 +(1- pB)U +(1 + pB) UL,

1R\ =b.1
wld B39,
-0\ IZ2 ‘

_ [0 0.171.0906 +1.1 01(1.1087 +0.9 0 7/1.1790
0.1 o08l]1.0840( | 0 1.1]]1.1660 0 0.9/]1.0944
~ [-0.9809 N 1.2196 > 1.0611)  (1.2998
T 1-0.9763[ |1.2826[  0.9850( ]1.2913
S sTuvdunIsSudy de
12 -0.1] ,  [1.2998
U.. =
-0 12 | |19013

1.1810
W v :{1 1745}
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n=0,l=5m=8 nauns (3.3)
(1= pA)Usy =—(1+ pA)U., +(I- pB)Usy +(I+ pB)UY,

1
6,8

-0.1 1.2
3 0.8 0.1](1.1810 N 1.1 0 |[1.1967 . 09 0 ([1.2666
B 0.1 081(]|1.1745 0 1.1(]1.2537 0 09]1.1823
3 -1.0623 . 1.3164 . 1.1399 1.3940
a -1.0577 1.3791 1.0641 1.3855

fut sTuvaumMIBudy e

12 -0.07,, {1390

[/
-0.1 12| % |13855

1.2667
Wi UL ={1 2601}

1.2 -0.1
2 ld { }

n=0,l=6,m=38 Nnauns (3.3)

(I-pA)U;, =—(I +pA) U, +(1 - pB)Uy, +(I+pB)U,,

1.2 -0.1
wld %
0.1 1.2 ’

_ [08 o0.1][1.2667 +1.1 0 7(1.2791 +0.9 0 7(1.3495
0.1 0.8(]12601[ | 0 1.1]]1.3365 0 0.9]]1.2649
_[-1.1394 N 1.4070 N 12146] [1.4822
S -1.1348[  1.4702( " |1.1384(  |1.4738

faty  sTuvaumnBudu fe

12 -0.1 _ 1.4822
0.1 12 | ™ |1.4738
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. . [1.3469
B g

n=0,l=7,m=238 9naunms (3.3

(I-pA)Ugy=—(1+ pA)U  +(1- pB)U s +(1+ pB)U;,

12 —0.1
18 Us,

0.1 12| %
_ o8 0.17[1.3469 +1.1 0 1(1.3559 +0.9 0 1(1.4261
~ 0.1 0.8(]13404[ | 0 1.1]]1.4132 0 09]|1.3416
_[-1.2116 . 1.4915 $ 1.2835] [1.5634
~1-1.2070[ |1.5545( " |1.2074( " |1.5549
SEUVRUMSITFUTY Ao
12 0003 | [1.5634

U.. =

0.1 12 | * 11.5549

1.4207
=l B ={1 4141}

2

ee

Ze
=
=

n=0,/=8,m=8 1naun1s (3.3)

(I-pA)Us, = —(1+ pA)Us, +(1 - pB) Uy, +(1 + pB)Uy,

1.2 -0.1
wla &
-1 1.2 ;
_|0.8 0.1]]1.4207 o 1.1 0 |[l.4261 - 09 0 ||1.4957
~ 101 0.8(|1.4141 0 1.1][1.4831 0 09][14116

_[-12780 N 1.5687 N 1.3461] _ [1.6368
1=1.2734[ " |1.6314(  |1.2704[ " |1.6284
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fuf srnvaumsGudy S

12 -017 , (16368
Ul =

-0.1 12| " |1.6284

14874
wid Uy 2{1 4810}

NI n=0,/=0,m=9 Nnaums (3.3)

(1= pA)Uiy = =1+ pA)Uys +(I= pB)Uy, +(1+ pB)ULy,

12 —odf
wld U,
0.1 AL |+
[0 0.1]{0.7671 ; L1 07(0.7936 ( 0.9 0 1(0.8566
101 0806194 {0 1.1]]0.7094 0 091]0.6314
_ [-0.6756 y 0.8730 y 0.7709]  {0.9683
~1-0.5722( " 10.7803[ 05683 " 10.7764
WUY TTUVAUMSITUAY 7D
12 -0.17 ., [0.9683
U =
0.1 1.2 | A\NO’iep1

0.8669
) ={0 7192}

n=0,/=1,m=9 11naun1s (3.3)

(I-pA)U,, = —(1+pA)U}, +(1- pB)U, +(1+ pB)Uy,,

" 1.2 -0.1
Al U,
-0.1 12 .

_ [o08 0.17[0.8669 +1.1 0 7(0.8928 +0.9 0 7(0.9562
~ 101 08/]o7192( | 0 1.1]]0.8088 0 0.9/]0.7308
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_ [-0.7654 N 0.9821 . 0.8606] (1.0773
~|-0.6621]  |0.8897( 10.6577(  10.8853
ANTY  TTUVAUMTITUFY Ao
12 -017] , (10773
Ul =
0.1 12 [* 10.8853

0.9659
W U, ={0 8182}

n=0,/=2,m=9 NAUNT (3.3)

(1= pA)Usy ==(I + pA)U, s +(1 = pB)Uys +(1+ pB)UL,,

12 —0.1
wld .

g1 124%*
_ [08 0.17(0.9659 b 1.1 - 07(0.9912 | 0.9 0 ](1.0537
~ o1 0.8(]o8182[ | 0 1.1]]0.9068 0 091]0.8288
_ [-0.8545 R 1.0903 ] 0.9483) [1.1841
~1-0.7512( ]0,9975( " |0.7459{ ~ |0.9922
STUVAUMITITIUFY Ao
12 -0.17 | [1.1841

ly, =

01 12 |* |ov9922

10630
i B {0 9154}

De
=
=

n=0,/=3,m=9 AT (3.3)

(I-pA)U, 5= —(1+ pA)U;, +([—~pB)U3‘j9 +(1+ pB)Us,
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1.2 -0.1
w1 s
0.1 1.2 ’

3 0.8 0.1](1.0630 +1.1 0 1.0868+0.9 0 |[1.1492
B 0.1 0.8((0.9154 0 1.1([1.0025 0 0.9](0.9240
a -0.9419 N 1.1955 . 1.0343 3 1.2879
~1-0.8386] |1.1028( " |0.8316(  |1.0958
Sy sTuvaumsSudu de
12 -01] ., (1.2879
U49:
0.1 1.2 ’ 1.0958
1.1574
wld Ul, =
’ 1.0096

n=0,/=4,m=9 NNaun15 (3.3)

(1= pA)Usy ==(T+pA)Uy,s +(1- pB)UL, +(1+ pB)U,,

12\ =0.1
wld 5
-0 A\ 1% ’

_ [o8 01 1.1574+1.1 0 1.179o+0.9 0 1(1.2412
101 08]]1.0096( | 0 1.1]]1.0944 0 091]1.0164
_ [-1.0269 . 1.2969 ~ 1.1171) - (1:3871
1-0.9234( 11.2038( ]0.9148( 11.1952
S sTuvdumsSudy de
12 -0.1] , (13871
U.., =
01 12 [ ¥ |1.1952

1.2476
wld Ul :{1 1000}
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n=0,l=5m=9 Nnguns (3.3)

(f_pA)Uslﬁ = —(I+pA)U;=9 +(I_PB)U5179 +(I+pB)U;Tw
i L2 [ %
_ 0.8 0.17(1.2476 +1.1 0 1(1.2666 +0.9 0 7(1.3295
~lo1 os8|]r1000( |0 1.1]]1.1823 0 09]|1.1042
_ [-1.1081 N 1.3933 - 1.1966] [1.4818
~1-1.0048( " ]1.3005( " 10.9938(  ]1.2895
MU sTuuaumMsSadu de
12 -0.1]/ , {14818
U =
-0.1 12| % 112895

1.3336
1.1857

1.2 -=0.1
o8 { } 1

A8 UL, :{

n=0,/=6,m=9 NNaums (3.3)

(I_PA)U;Q = —(]+pA)Ué,9 +(I"PB)U;T9 +(I+PB)U£10

12 0.1
wld D%
=Ll 12 ’

_ [o8 0.17[1.3336 +1.1 0 1(1.3495 +0.9 0 7(1.4118
o1 0.8(|1.1857[ | 0 1.1]]1.2649 0 09]]1.1871
_[-1.1855 N 1.4845 N 1.2706] [1.5696
~1-1.0819(  |1.3914( " |1.0684(  11.3779

S0 sTuvaunsISudy de

12 0.1 _ 1.5696
0.1 12| ™ 13779
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14135
i o {1 2660}

n=0,l=7,m=9 NAUNIT (3.3)
(I-pA)U,;, = —(1+pA)U; 4 +(1- pB)U,+(1+ pB)U;,

7,10

1.2 -0.1

wld i
0.1 12 ’

_ [08 0.17[1.4135 +1.1 0 1(1.4261 +0.9 0 (1.4885
0.1 0.8]]1.2660 0 1.1||1.3416 0 09]|1.2637
[-12574 . 1.5687 $ 1.3397] [1.6510
C|-1a542] 14758 111373 ( 11,4589

Yy srunENnsESudu fe

12 -0.1 2 J 1.6510

0.1 1 |=R04 453D

1.4875
wle P ={1 3397}

n=0,/=8,m=9 1naUNS (3.3)

(I-pA)Us, = —(1+ pA)Ug, +(1 - pB)Uy, +(1+pB)U;f,O

1.2 -0.1
w2 ld L
=01 1.2 ’
_|0.8 0.1[[1.4875 N 1.1 0 |{1.4957 . 09 0 [[1.5588
~ 0.1 08]]1.3397 0 1.1|(14116 0 09]]1.3335

_[-1.3240 . 1.6453 N 1.4029]  [1.7242
~1-1.2205( " |1.5528(  |1.2002[  ]1.5325
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FY
@ @

WY SuvaumsiFudu fe

{1”2 —01} . 17242

0.1 12| % 11.5325
y 1.5540
wld U, =
* 7 11.4066

¥

° =] o a o
il’]ﬂﬂ?ﬁﬂ']il?ﬂl%’]@ﬁﬂﬁ L'ﬂuﬂ‘]iLLﬁﬂQﬂWiﬁWHﬂlﬂﬁEﬁJﬂﬁﬂ?ﬁﬂ?u?m!‘]ﬂﬁﬂ']&ﬁmmﬂﬁ U,

ad | = [ 4 w & o o §
uaz u, AT T RANeady 8 yadle +=0.01 Aniunadnsi ldgnuaasliluaisen
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3.1-3.2 Mua1ay

M99 3.1 wananamar u, e ¢ =0.01 Taed51Senefsneady 8 9@

5 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0 -0.0200 | 0.0799 | 0.1789 [ 0.2760 | 0.3702 | 0.4606 | 0.5464 | 0.6265 | 0.7004 | 0.7671 0.8260

0.1 0.0799 | 0.1796 | 0.2789 | 0.3757 [ 0.4701 0.5604 | 0.6461 0.7264 | 0.8002 | 0.8669 | 0.9259

0.2 | 0.1789 | 02788 | 03776 | 0.4747 | 0.5693 | 0.6595 | 0.7454 | 0.8253 | 0.8993 | 0.9658 1.0249

0.3 0.2760 | 03757 | 0.4748 | 0.5719 | 0.6660 | 0.7565 | 0.8421 0.9226 | 0.9962 1.0630 1.1220

0.4 0.3702 | 0.4701 0.5692 | 0.6661 0.7602 | 0.8509 | 0.9366 1.0168 1.0905 1.1573 1.2162

0.5 | 04606 | 0.5605 | 0.6593 | 0.7566 | 0.8504 | 0.9415 1.0268 1.1072 1.1809 1.2478 1.3067

0.6 | 0.5464 | 0.6461 0.7454 | 0.8422 | 0.9367 1.0269 1.1129 .| 1.1929 1.2667 1.3334 1.3924

0.7 | 06265 | 0.7265 | 0.8254 | 0.9224 1.0169 1.1069 1.1930 | 1.2730 | 1.3469 1.4135 1.4726

0.8 | 0.7004 | 0.8002 | 0.8993 | 0.9962 1.0906 1.1810 1.2667 | 1.3469 | 1.4207 1.4874 | 1.5464

0.9 | 0.7671 0.8669 | 0.9659 1.0630 1.1574 1.2476 1.3336 | 1.4135 1.4875 1.5540 | 1.6131

1.0 0.8260 | 0.9259 1.0249 1.1220 1.2162 1.3067 1.3924 1.4726 1.5464 | 1.6131 1.6721




M15199 3.2 uaRanamaY u, o 1 =0.01 Taed5eefinniaady 8 9a

146

v 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0 0.9900 | 1.0898 | 1.1888 | 1.2859 | 1.3801 | 1.4706 | 1.5563 | 1.6365 | 1.7103 | 1.7770 | 1.8360
0.1 | 09860 | 1.0856 | 1.1849 | 12819 | 1.3763 | 1.4664 | 1.5523 | 1.6324 | 1.7063 | 1.7730 | 1.8320
0.2 | 09720 | 1.0721 | 1.1707 | 12680 | 1.3621 | 1.4527 | 1.5384 | 1.6184 | 1.6924 | 1.7591 | 1.8180
0.3 | 09482 | 1.0481 | 1.1470 | 1.2443 | 1.3384 | 1.4289 | 1.5146 | 1.5948 | 1.6688 | 1.7352 | 1.7943
0.4 | 09149 | 1.0148 | 1.1139 | 12107 | 1.3052 | 1.3957 | 14812 | 1.5616 | 1.6350 | 1.7020 | 1.7609
0.5 | 08723 | 09724 | L0711 | 1.1685 | 1.2623 | 1.3530 | 14386 | 1.5188 | 1.5927 | 1.6594 | 1.7184
0.6 | 08209 | 09208 | 1.0199 | 1.1169 | 1.2113 | 1.3016 | 13873 | 14677 | 1.5411 | 1.6081 | 1.6670
0.7 | 07612 | 0.8611 | 09601 | 1.0572 | 1.1515 | 1.2418 | 13277 | 1.4077 | 1.4817 | 1.5482 | 1.6073
0.8 | 0.6938 | 0.7938 | 0.8925 | 0.9899 | 1.0840 | 1.1745 | 12601 | 13404 | 1.4141 | 1.4810 | 1.5399
0.9 | 06194 | 07192 | 08182 | 0.9154 | 1.0096 | 1.1000 | 1.1857 | 1.2660 | 1.3397 | 1.4066 | 1.4654
1.0 | 05387 | 06386 | 0.7375 | 0.8346 | 0.9289 | 1.0193 | 1.1051 | 1.1852 | 12590 | 1.3258 | 1.3847
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38 3 fmuald AX =AY =0.01 , AT =0.01 iz p=1.0 dniunamasm Z,U,V

9 o 9 9 s 4:{ o o
Tdamnmadnm Tduaas13densied 3.12-3.114 augsy

maefi 312 Z(X,7.7) die T =0.5 TngTsuand-nuasonil

0.0000 481E+10 4.91E+08 -2.65E+04 | -308E+04 | 5.18E+04 | -2.12E+04 | -B.60E+03 491E+08 4.81E+10 0.0000
0.0000 4.91E+08 1.92E+05 8.00E+03 -7.12E+04 | -3.80E+04 | -102E+05 | -7.00E+04 7.82E+04 4.91E+08 0.0000
0.0000 4.90E+03 2.98E+04 5.72E+03 -2.76E+04 | -3.90E+04 | -2.19E+05 | -L61E+05 | -1.10E+05 | -3.89E+03 0.0000
0.0000 -8.09E+04 | -4.06E+04 | -571E+04 | -2.69E+04 | -6.95E+04 | -1.90E+05 | -1.46E+05 | -2.03E+05 . -6.94E+04 0.0000
0.0000 LISE+04 1.24E+05 2.37E+04 | -1.53E+04 | -6.68E+04 | -1.20E+05 | -1.45E+04 2.64E+04 1.73E+04 0.0000
0.0000 3.81E+04 7.23E+04 | -3.00E+03 | -1.51E+04 | -241E+04 | -1.19E+05 1.50E+04 L.8SE+05 6.24E+04 0.0000
0.0000 6.52E+04 3.70E+04 1.34E+04 231E+04 9.09E+04 | -1.20E+03 | -3.31E+04 1.58E+05 1.26E+05 0.0000
0.0000 4.91E+08 1.82E+05 -3.43E+04 1.10E+05 T11E+04 L.OIE+05 -5.64E+04 1.20E+05 4.91E+08 0.0000
0.0000 4.81E+10 4.91E+08 3.21E+04 L43E+04 -3.55E+04 1.98E+03 L33E+H04 4.91E+08 481E+10 0.0000
0.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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0.0000

0.0000
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
L.I4E+10 5.96E+09 1.55E+08 L.22E+04 -3.82E+03 | 3.27E+02 2.88E+03 -1.30E+04 | -1.55E+08 | -5.96E+09 | -1.14E+10
1.68E+08 7.29E+07 4.02E+04 6.19E+03 -124E+03 | 2.49E+03 3.64E+02 -201E+03 | -4.16E+04 | -7.29E+07 | -1.68E+08
3.93E+04 4.30E+02 -TA6EH0L | 3.25E+03 -2, 79E+03 1.00E+04 -4.64E+02 | -1.08E+03 | -4.95E+03 | -7.11E+03 | -4.35E+04
-7.63E+03 | -2.98E+03 | 3.I8E+03 -4.83E+03 | 9.91E+02 1.09E+04 -845E+03 | 8.46E+03 -48SE+03 | -6.30E+03 1.32E+03
-L16E+03 | -5.00E+03 | 9.20E+02 5.25E+03 -1.91E+03 | 9.36E+03 -7.63E+03 | -2.80E+03 | 6.60E+02 -9.81E+02 | -2.59E+03
1.39E+03 -2.65E+03 1.00E+03 4.97E+03 -3.49E+03 | 7.06E+03 -1.92E+03 | -L.ISE+04 | 1.91E+03 4.36E+03 -2.76E+03
4.44E+04 3.06E+03 -L.66E+03 | 5.68E+03 -6.58E+03 | 5.11E+02 8.62E+03 ~1.02E+04 | -142E+03 | -9.73E+01 | -481E+04
1.68E+08 7.29E+07 4.48E+04 -1.26E+03 | -5.24E+03 1.53E+03 3.79E+03 3.34E+03 “4.31E+04 | -7.29E+07 | -1.68E+08
1.14E+10 5.96E+09 1,55E+08 LI17E+04 1,09E+03 7.27E+02 -1O7E+03 | -117E+04 | -1.55E+08 | -5.96E+09 | -1.14E+10
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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0.0000 LI4E+10 LEBEH0R 4.07E+04 7.27E+02 4.38E+03 -2.50E+02 | 4.19E+04 L.68E+08 1.14E+10 0.0000
0.0000 5.96E+09 7.29E+07 4.50E+03 5.05E+03 2.77E+03 2.84E+03 5.61E+03 7.29E+07 5.96E+09 0.0000
0.0000 1.55E+08 3.65E+04 -3.12E+03 | -2.98E+03 1.23E+03 5.18E+03 3.40E+03 4.37E+H04 1.55E+08 0.0000
0.0000 145E+04 6.16E+03 L.69E+03 244E+03 | -6.15E+02 | 1.51E+03 2.65E+03 5.39E+03 1.44E+04 0.0000
0.0000 1.62E+03 -3.51E+03 | 2.49E+03 4.77E+03 5.09E+03 -420E+02 | -4.82E+03 | -328E+03 | -5.39E+02 0.0000
0.0000 -6.84E+03 | -6.16E+03 | -3.52E+03 | -6.21E+03 | -5.65E+03 | -538E+03 | -4.76E+03 | -128E+04 | -4.93E+03 0.0000
0.0000 2.01E+03 5.95E+03 -1.16E+03 | 3.77E+03 -7.93E+02 | 9.63E+02 8,03E+02 -3.26E+03 | -1.65E+03 0.0000
0,0000 -L43E+04 | 9.33E+02 4.09E+03 -731E+03 | -7.92E+03 | -LO3E+04 | 3.33E+03 6.25E+03 -1.20E+04 0.0000
0.0000 -1.55E+08 | -4.38E+04 | -3.91E+03 1,73E+03 8.92E+03 1.62E+03 -3.12E+03 | -3.52E+04 | -1.55E+08 0.0000
0.0000 -5.96E+09 | -7.29E+07 | -1.43E+03 | 4.28E+03 1.36E+03 5.24E+03 -2.84E+03 | -729E+07 | -5.96E+09 0.0000
0.0000 -L14E+10 | -1.68E+08 | -4.09E+04 | 948E+02 3.50E+03 2.80E+03 -407E+04 | -1.68E+08 | -1.14E+10 0.0000
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sfif 4 fmuald AY =AY =0.01, AT =0.012 uaz p=12 suiunamass Z,U,V

3 o 9 o =~ o o
Tavnmamuin Tauaaalidan1319i 3.15-3.17 sudau

M9 315 Z(X,Y,T) e T=0.6 TagSsuand-nuasonil

0.0000 2.52E+20 4.55E+17 -4.50E+14 | -1.76E+14 | 839E+14 -L.64E+14 | 2.03E+14 4.55E+17 2.52E+20 0.0000
0.0000 4.56E+17 1.82E+15 1.08E+15 -3.13E+14 | -1.73E+14 | -685E+14 | 527E+14 2.83E+14 4.55E+17 0.0000
0.0000 2.14E+14 7.84E+14 =1.39E+15" | -552E+14 | -2.41E+14 | -229E+15~ | .-3.03E+15 | -9.42E+14 | -2.35E+13 0.0000
0.0000 -3.69E+14 [ 8.17E+13 -391E+14 | -298E+14 | -1.12E+15 | -1.94E+15 | -1.21E+15 | -2.97E+15 | -7.23E+14 0.0000
0.0000 6.31E+14 3.31E+15 L1IE+15 5.12E+14 <2.01E+15 1.48E+14 6.69E+14 1.80E+15 2.53E+14 0.0000
0.0000 8.85E+14 1.91E%15 5.09E+13 -3.62E+14 | -2.00E+14 | -2.28E+15 | -5.95E+14 | 2.23E+15 7.89E+14 0.0000
0.0000 3.18E+14 L46E+15 -131E+15/ | -1.84E+15 | 5.76E+13 2.50B+15 | -140B+15 | 227E+15 L.10E+15 0.0000
0.0000 4.56E+17 1.36E+15 -5.53E+14 | 3.87E+14 2.81E+14 3.73E+14 -8.30E+14 | -3.12E+13 | 4.55E+17 0.0000
0.0000 2.52E+20 4.56E+17 L.93E+14 6.29E+12 -479E+14 | 1.82E+14 -1.23E+14 | 4.55E+17 2.52E+20 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

~ iy i & o o 3 P g %
M7 NN 3.15 Llﬁﬂawalﬂﬁﬂﬁgﬂﬂﬂmﬂﬁﬂ1 Z uuﬁa ﬂ’]iﬂﬂﬂqmﬂQigﬂuu’ﬂu'ﬂW\“ﬂuu']
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7.80E+19 3.62E+19 1.54E+17 3.60E+13 -5.70E+13 1.26E+13 2.53E+13 -2.76E+13 | -1.54E+17 | -3.62E+19 | -7.80E+19
2.82E+17 7.14E+16 9.48E+11 6.15E+13 344E+13 3.05E+13 -5.08E+13 | -3.34E+13 | 2.83E+13 -T.ISE+16 | -2.82E+17
-T4TE+12 | -5.00E+13 | 4.62E+13 9.76E+13 -L.12E+14 | 7.80E+13 6.69E+13 “728E+13 | -6.51E+13 | -3.29E+13 | -3.50E+13
-5.70E+13 | -5.55E+13 6.62E+13 -6.11E+13 | 5.21E+13 LOSE+14 -1.40E+14 | LI2E+14 -437E+13 | -8.57E+13 | -LOIE+12
5.83E+12 -7.02E+13 -543E+13 | 9.85E+13 T36E+13 | 4.68E+13 -L50E+14 | -2.09E+13 | 4.39E+13 5.54E+12 -3.62E+13
2.20E+13 -0.03E+13 2.82E+13 9.43E+13 -7 48E+13 1.16E+14 -2.69E+13 | -1.30E+14 1.61E+13 2.24E+13 -4.29E+13
3.62E+12 -3.25E+13 | -344E+13 | 2.40E+14 -1.84E+14 | 3.76E+13 1.49E+14 261E+14 | 1.55E+13 3.61E+13 -5.35E+13
2.82E+17 T.15E+16 2.34E+13 5.68E+13 -8.42E+13 | 3.90E+13 2.67E+13 1.61E+13 -3.64E+13 | -7.15E+16 | -2.82E+17
7.80E+19 3.62E+19 1.54E+17 -5.46E+12 | 2,13E+13 ~1.58E+11 | -2.92E+13 | 4.99E+13 -1.54E+17 | -3.62E+19 | -7.80E+19
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

§ P T @ < %‘ =
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M3 3.17 V(X,Y,T) die T=0.6 TaeTsuand-1iuasen

0.0000

182

7.80E+19 2.82E+17 -8.37E+11 531E+12 431E+13 -149E+13 2.31E+13 2.82E+17 7.80E+19 0.0000
0.0000 3.62E+19 7T.15E+16 2.00E+12 2.88E+13 1.34E+13 -7.35E+12 | -9.66E+12 7.15E+16 3.62E+19 0.0000
0.0000 1.54E+17 -4.85E+13 | -243E+13 | -298E+13 | -137E+13 4.43E+13 5.32E+13 1.79E+13 L54E+17 0.0000
0.0000 3.01E+13 8.54E+13 8.12E+13 7.79E+12 5.12E+13 4.39E+13 115SE+14 1.23E+14 2.71E+13 0.0000
0.0000 3.09E+13 -7.79E+13 | -8.38E+13 2.22E+13 4.88E+13 -6.02E+13 | -181E+14 | -9.06E+13 2.68E+13 0.0000
0.0000 -8.26E+13 | -7.16E+13 | -492E+13 | -1.21E+14 | -9.87E+13 | -4.11E+13 3.52E+13 -1 42E+14 | -6.84E+13 0.0000
0.0000 4.37E+13 7.20E+13 1.22E+14 2.05E+14 6.52E+13 1.63E+14 4.66E+13 3.63E+13 -2.05E+13 0.0000
0.0000 -9.64E+12 4.46E+13 -L.55E+13 | -120E+14 | -1.20E+14 [ -1.71E+14 | -5.00E+13 1.64E+13 2.16E+13 0.0000
0.0000 -L.54E+17 | -4.80E+13 | -7.02E+13 | -3.55E+13 9.08E+13 -2.08E+13 | -4.34E+13 9.31E+13 -L.34E+17 0.0000
0.0000 -3.62E+19 | -7.14E+16 3.34E+13 3.68E+13 =1.19E+12 3.92E+13 3.04E+13 -1.15E+16 | -3.62E+19 0.0000
0.0000 -1.80E+19 | -2.82E+17 9.63E+12 1.34E+13 2.25E+13 1.86E+13 2.10E+13 -2.82E+17 | -7.80E+19 0.0000
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0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.0000 | 0.0017 | 0.0036 | 0.0059 | 0.0074 | 0.0079 | 0.0074 | 0.0059 | 0.0036 | 0.0017 0.0000

0.0000 | 0.0036 | 0.0077 | 0.0123 | 0.0153 | 0.0163 | 0.0153 | 0.0123 | 0.0077 | 0.0036 0.0000

0.0000 | 0.0059 | 0.0123 | 0.0192 | 0.0236 | 0.0251 | 0.0236 | 0.0192 | 0.0123 | 0.0059 0.0000

0.0000 | 0.0074 | 0.0153 | 0.0236 | 0.0289 | 0.0307 | 0.0289 | 0.0236 | 0.0153 | 0.0074 0.0000

IBOUOS 0.0000 | 0.0079 | 0.0163 | 0.0251 | 0.0307 | 0.0326 | 0.0307 | 0.0251 | 0.0163 | 0.0079 0.0000

0.0000 | 0.0074 | 0.0153 | 0.0236 | 0.0289 | 0.0307 | 0.0289 | 0.0236 | 0.0153 | 0.0074 0.0000

0.0000 | 0.005% | 0.0123 | 0.0192 | 0.0236 | 0.0251 | 0.0236 | 0.0192 | 0.0123 | 0.0059 0.0000

0.0000 | 0.0036 | 0.0077 | 0.0123 | 0.0153 | 0.0163 | 0.0153 | 0.0123 | 0.0077 | 0.0036 0.0000

0.0000 ['0.0017 | 0.0036 | 0.0059 | 0.0074 | 0.0079 [ 0.0074 | 0.0059 | 0.0036 | 0.0017 0.0000

0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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0.0000 | -0.0426 | -0.0807 | -0.1099 | -0.1275 | -0.1334 | -0.1275 | -0.1099 | -0.0807 | -0.0426 | 0.0000
0.0000 | -0.0405 | -0.0767 | -0.1044 | -0.1210 | -0.1266 | -0.1210 | -0.1044 | -0.0767 | -0.0405 | 0.0000
0.0000 | -0.0339 | -0.0642 | -0.0872 | -0.1010 | -0.1057 | -0.1010 | -0.0872 | -0.0642 | -0.0339 | 0.0000
0.0000 | -0.0231 | -0.0436 | -0.0592 | -0.0686 | -0.0717 | -0.0686 | -0.0592 | -0.0436 | -0.0231 | 0.0000
0.0000 | -0.0115 | -0.0218 | -0.0296 | -0.0343 | -0.035% | -0.0343 | -0.0296 | -0.0218 | -0.0115 | 0.0000
0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0,0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000
0.0000 | 0.0115 | 0.0218 | 0.0296 | 0.0343 | 0.0359 | 0.0343 | 0.0296 | 0.0218 | 0.0115 | 0.0000
0.0000 | 0.0231 | 0.0436 | 0.0592 | 0.0686 | 0.0717 | 0.0686 | 0.0592 | 0.0436 | 0.0231 | 0.0000
0.0000 | 0.0339 | 0.0642 | 0.0872 [ 0.1010 | 0.1057 | 0.1010 | 0.0872 | 0.0642 | 0.0339 | 0.0000
U8 0.0000 | 0.0405 | 0.0767 | 0.1044 | 0.1210 | 0.1266 | 0.1210 | 0.1044 | 0.0767 | 0.0405 | 0.0000
OB 0.0000 | 0.0426 | 0.0807 | 0.109%9 | 0.1275 | 0.1334 | 0.1275 | 0.1099 | 0.0807 | 0.0426 | 0.0000
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0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.0000 | 0.0004 | 0.0010 | 0.0022 | 0.0034 | 0.0038 | 0.0034 | 0.0022 | 0.0010 | 0.0004 | 0.0000

0.0000 | 0.0010 | 0.0025 | 0.0050 ( 0.0074 | 0.0082 | 00074 | 0.0050 | 0.0025 | 0.0010 | 0.0000

0.0000 | 0.0022 | 0.0050 | 0.0091 | 0.0126 | 0.0138 | 0.0126 | 0.0091 | 0.0050 | 0.0022 | 0.0000

0.0000 | 0.0034 | 0.0074 | 0.0126 | 0.0171 | 0.0186 | 0.0171 | 0.0126 | 0.0074 | 0.0034 | 0.0000

0.0000 | 0.0038 | 0.0082 | 0.0138 | 0.0186 | 0.0202 | 0.0186 | 0.0138 | 0.0082 | 0.0038 | 0.0000

0.0000 | 0.0034 | 0.0074 | 0.0126 | 0.0171 [ 0.0186 [ 0.0171 | 0.0126 | 0.0074 | 0.0034 | 0.0000

0.0000 | 0.0022 | 0.0050 | 0.0091 | 0.0126 | 0.0138 | 0.0126 | 0.0091 | 0.0050 | 0.0022 | 0.0000

0.0000 | 0.0010 | 0.0025 | 0.0050 | 0.0074 | 0.0082 | 0.0074 | 0.0050 | 0.0025 | 0.0010 | 0.0000

wols 0.0000 | 0.0004 | 0.0010 | 0.0022 | 0.0034 | 0.0038 | 0.0034 | 00022 | 0.0010 | 0.0004 | 0.0000

BUS 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000

= ' & o o ¥ ' s ¥
AN 3.21 LFAINDIRAYVUDIAN g A3 uuﬁ'ﬂ ﬂ'15ﬂﬂﬂqﬂﬂﬂﬁﬁﬁﬂﬁu']aluﬂ’lfﬂﬂﬂu']

iong1l idle £ =306.66 Funil



190

A9 3.22 HAMAsAT # WA e £ =306.66 JuH IaeSuang-rauasanil

'

A

i 1 = o = %
A135197 3.22 LARINAMABUBINT » AT/ AUIN UUAD ANUGWOINTLLEL 1Y

AANNAUULILAY x 18 £ =306.66 1T



191

A15199 3.23 Wamaa v Was/Aud ie 1 =306.66 31 Taedsuand-1uasond

= 1 = A & = ?
A1T19N 3.23 LEAINALRAYUDIAT v HUAT/IAUIN ‘l—luﬁﬂ ﬂ'Jqui'JﬁJﬂﬁﬂiglLﬁu']clu

Aemeauuuauny y e £ =306.66 wH



192

38ifi 3 Mnuald AX = AY =0.01 , AT=0.01uaz p=1.0 1A15197 3.12-3.14 1ilo

£
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(0.5)(3200)

VO-8)D)

&ou,y dauaae iaeasnei 3.24-3.26 mudd

b
=511.10 2N AUUATNARDEY

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 481E+10 4.91E+08 -2.65E+04 | -3.08E+04 5.18E+04 | -2.12E+04 | -8.60E+03 4.91E+08 4.81E+10 0.0000
0.0000 491E+08 1.92E+05 8.00E+03 -T.12E+04 | -3.80E+04 | -1.02E+05 | -7.00E+04 1.82E+04 491E+08 0.0000
0.0000 4.90E+03 2.98E+04 5.72E+03 -2.76E+04 | -3.90E+04 | -2.19E+05 | -1.61E+05 [ -1.10E+05 | -3.89E+03 0.0000
0.0000 -8.09E+04 | -4.06E+04 | -5.71E+04 | -2.69E+04 | -6.95E+04 | -1.90E+05 | -1.46E+05 | -2.03E+05 | -6.94E+04 0.0000
0.0000 LISE+04 1:24E+05 -237E+04 | -153E+04 | -6.68E+04 | -1.20E+05 | -1.45E+04 2.64E+04 1L.73E+04 0.0000
0.0000 3.81E+04 723E+04 | -3.00E+03 | -LSIE+04 | -2.41E+04 | -1.19E+05 1.50E+04 1.85E+05 6.24E+04 0.0000
0.0000 6.52E+04 3.70E+04 1.34E+04 231E+04 9.09E+04 -1.20E+03 | -3.31E+04 1.58E+05 1.26E+05 0.0000
0.0000 491E+08 1.82E+D5 -3 43E+04 1.10E+05 T.11E+04 1.01E+05 -5.64E+04 L.20E+05 4.91E+08 0.0000
0.0000 4.81E+10 4.91E+08 3.21E+04 143E+04 | -3.55E+04 1.98E+03 1.33E+04 4.91E+08 481E+10 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000
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3.57E+10

1.86E+10 4.86E+08 3.81E+04 | -1.20E+04 1.02E+03 9.00E+03 -4.08E+04 | -486E+08 | -1.86E+10 | -3.57E+10

5.27E+08 2.28E+08 1.26E+05 L.94E+04 -3.87E+03 7.81E+03 1.14E+03 -6.30E+03 | -1.30E+05 | -228E+08 | -5.27E+08
1.23E+05 1.35E+03 -2.33E+02 1.02E+04 -8.72E+03 3.14E+04 -145E+03 | -3.38E+03 | -1.55E+04 | -223E+04 | -136E+05

-2.39E+04 | -9.32E+03 9.95E+03 -1.51E+04 3.10E+03 3.40E+04 -2.65E+04 2.65E+04 | -152E+04 | -197E+04 | 4,12E+03
-3.65E+03 | -1.56E+04 2.88E+03 1.64E+04 | -5.97E+03 293E+04 | -239E+04 | -8.76E+03 2.07E+03 -3.07E+03 | -8.09E+03
4.35E+03 -8.29E+03 3.14E+03 L.56E+04 -LO9E+04 | 221E+04 | -6.02E+03 | -3.71E+04 5.99E+03 L37E+04 | -8.65E+03

1.39E+05 9.57E+03 -5.20E+03 1.78E+04 | -2.06E+04 1.60E+03 2.70E+04 | -3.19E+04 [ -443E+03 | -3.05E+02 | -LSIE+05

5.27E+08 228E+08 1.40E+05 -3.95E+03 | -1.64E+04 4.79E+03 1.19E+04 1.04E+04 | -1.35E+05 | -2.2BE+08 | -5.27E+08

3.57E+10 1.86E+10 4.86E+08 3.66E+04 3.41E+03 2.27E+03 -3.34E+03 | -3.66E+04 | -4.86E+08 | -1.86E+10 | -3.57E+10

0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000
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0.0000 3.57E+10 5.27E+08 1.27E+05 2.28E+03 137E+04 | -7.82E+02 1.31E+05 5.27E+08 3.57E+10 0.0000

0.0000 1.86E+10 2.28E+08 L41E+04 1.58E+04 8.67E+03 8.88E+03 1.76E+04 2.28E+08 1.86E+10 0.0000

0.0000 4.86E+08 1.14E+05 9.76E+03 | -9.33E+03 3.84E+03 1.62E+04 1.06E+04 1.37E+05 4.86E+08 0.0000
0.0000 4.52E+04 L.93E+04 5.28E+03 -1.62E+03 | -1.93E+03 4.73E+03 8.29E+03 1.69E+04 4.50E+04 0.0000

0.0000 5.09E+03 -1.10E+04 | 7.80E+03 LA9E+04 159E+04 | -1.32E+03 | -151E+04 | -1.03E+04 | -1.69E+03 0.0000
0.0000 -2.14E+04 | -193E+04 | -1.10E+04 | -1.95E+04 | -L77E+04 | -1.68E+04 | -149E+04 | -4.02E+04 | -154E+04 0.0000
0.0000 6.28E+03 1.86E+04 | -3.62E+03 1LI8E+04 | -248E+03 3.01E+03 2.51E+03 -L.O2E+04 | -5.16E+03 0.0000

0.0000 -4.48E+04 2.92E+03 1.28E+04 -2.29E+04 | -24BE+04 [ -3.24E+04 1.04E+04 L.96E+04 -3.74E+04 0.0000

0.0000 -486E+08 | -1.37E+05 | -1.22E+04 5.43E+03 2.79E+04 5.06E+03 -9.75E+03 | -1.10E+05 | -4.B6E+08 0.0000

1) 0.0000 -1.86E+10 [ -228E+08 | -4.48E+03 1.34E+04 4.27E+03 1.64E+04 | -8.89E+03 | -2.28E+08 | -1.86E+10 0.0000
200 0.0000 -3.57E+10 | -5.27E+08 | -1.28E+05 297E+03 1.09E+04 8.77E+03 -127E+05 | -5.27E+08 | -3.57E+10 0.0000
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nsfifi 4 Smuald AX =AY =0.01 , AT =0.012 uaz p=1.2 1nA15197 3.15-3.17 iile
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M3197 3.27 Hamas ¢ was e £ =613.32 Jndl TasIsuand-nuasevii

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 2.52E+20 4.55E+17 -4.50E+14 | -1.76E+14 | 8.39E+14 -1.64E+14 | 2.03E+14 4.55E+17 2.52E+20 0.0000
0.0000 4.56E+17 1.82E+15 1.08E+15 S303E+14 [ -1.73E+14 | -685E+14 | S27E+14 2.83E+14 4.55E+17 0.0000

0.0000 2.14E+14 7.84E+14 -1.39E+15" | -5.52E+14 | ~241E+l4 | -2.29E+15 |, -3.03E+15. | -9.42E+14 [ -2.35E+13 0.0000

0.0000 -3.69E+14 | 9.17E+13 -3.91E+14 | 298E+14 | -L.12E+15 | -194E+15 | -121E+15 | 297E+15 | -7.23E+14 0.0000

0.0000 6.31E+14 331E+15 1.11E+15 5.12E+14 -2.01E+15 1.48E+14 6.69E+14 1.80E+15 2.53E+14 0.0000

0.0000 8.85E+14 191E+15 5.09E+13 -3.62E+14 | -2.00E+14 | -2.28E+15 | -5.95E+14 | 223E+15 7.89E+14 0.0000

a1 0.0000 3.18E+14 146E+15 -1.31E+15 | -L.84E+15 | 5.76E+13 -2.50E+15 | -1.40E+15 ¢, 2.27E+15 LI0E+15 0.0000
0.0000 4.56E+17 1.36E+15 -5.53E+14 | 3.87E+14 281E+14 3.73E+14 -830E+14 | -3.12E+13 | 455E+17 0.0000

1
2880 0.0000 2.52E+20 4.56E+17 1.93E+14 6.29E+12 -4.79E+14 | -1.82E+14 -123E+14 | 4.55E+17 2.52E+20 0.0000
A1) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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2.44E+20 L13E+20 481E+17 113E+14 -1.78E+14 3.94E+13 7.93E+13 -8.64E+13 | -481E+17 | -1.I3E+20 | -2.44E+20
8.82E+17 2.24E+17 297E+12 L.92E+14 1.O8E+14 9.55E+13 -1.59E+14 | -1.05E+14 8.87E+13 -2.24E+17 | -8.82E+17
-2.34E+13 | -1.56E+14 1.45E+14 3.06E+14 | -3.51E+14 2.44E+14 2.09E+14 -2.28E+14 | -2.04E+14 | -1.03E+14 | -1.10E+14
-L.79E+14 | -1.74E+14 2.07E+14 -191E+14 1.63E+14 3.29E+14 -437E+14 3.50E+14 -1.37E+14 | -2.68E+14 | -3.17E+12
1.82E+13 -220E+14 | -L70E+14 3.08E+14 2.30E+14 147E+14 “4.71E+14 | -6.55E+13 L37E+14 1.73E+13 -1.13E+14
6.89E+13 -L89E+14 8.81E+13 2.95E+14 -| \2.34E+14 3.63E+14 -8.41E+13 | -4.07E+14 5.04E+13 7.01E+13 -1.34E+14
LI13E+13 -1.02E+14 | -1.08E+14 T51E+14 -5, 76E+14 1.18E+14 4.68E+14 -8.16E+14 4.86E+13 1.13E+14 -1.68E+14
8.82E+17 224E+17 7.32E+13 1.78E+14 -2.64E+14 1.22E+14 8.36E+13 5.05E+13 -L14B+14 |\-224E+17 | -8.82E+17
2 44E+20 1I3E+20 481E+17 F1.7LE+13 6.65E+13 -4.96E+11 | -9.14E+13 1.56E+14 -4.81E+17 | -LI3E+20 | -244E+20
0.0000 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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M3197 3.29 Hamaga v WASAUIN e £ = 613.32 w1 Taedtuandg-1auasonil

2.44E+20 8.82E+17 -2.93E+12 1.66E+13 1.35E+14

-4.67E+13 7T.23E+13

8.82E+17 2.44E+20

L.13E+20 2.24E+17 6.25E+12 9.00E+13 4.20E+13 -2.30E+13 | -3.02E+13 2.24E+17 L13E+20 0.0000

4.81E+17 -L.52E+14 | -7.60E+13 | -9.32E+13 | -4.28E+13 1.39E+14 L.67E+14 5.60E+13 4.81E+17 0.0000

9.41E+13 2.67E+14 2.54E+14 244E+13 1.60E+14 1.38E+14 3.60E+14 3.84E+14 8.49E+13 0.0000

9.69E+13 -2.44E+14 .| -2.62E+14 6.95E+13 L.53E+14 -1.88E+14 | -5.67E+14 | -2.84E+14 8.39E+13 0.0000

-2.59E+14 | -2.24E+14 | -1.54E+14 | -3.78E+14 | 3.09E+14 | -1.29E+14 LI10E+14 | -445E+14 | -2.14E+14 0.0000

1.37E+14 2.26E+14 3.82E+14 6.42E+14 2.04E+14 S.11E+14 1.46E+14 1.14E+14 -6.42E+13 0.0000

-3.02E+13 1.40E+14 -4.86E+13 | -3.75E+14 | -3.76E+14 | -5.37E+14 | -1.56E+14 5.13E+13 6.76E+13 0.0000

-481E+17 | -1.50E+14 | -2.20E+14 | -1.11E+14 2.84E+14 -6.52E+13 | -136E+14 2.92E+14 -4.81E+17 0.0000

=LI3E+20 | -2.24E+17 1.05E+14 1.15E+14 -2.25E+13 1.23E+14 951E+13 2.24E+l7 | -1.13E+20 0.0000

-2.44E+20 | -B.82E+17 3.01E+H13 4.19E+13 7.06E+13 581E+13 6.58E+13 -8.82E+17 | -244E+20 0.0000

~ A ' = ar < ¥
13N 3.29 Liﬁﬂﬂﬂﬁlﬂﬂﬂﬂ@@ﬂﬂmﬂaﬂ’] v Li.lﬁ'i/’;mﬁ uuﬁﬂ AITULITIVDINTELLETUH

Tudsmamuununy y iie £=613.32 i
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Y '

@ ] ddy = =2 g Al
p=0.6 NanamasaInINwaznla19qnl 2 nsaldl Ia1 p <1 Failuldaw@oulvves

g Y =

o & { ' =1 1 @ o ¥
AT Asdumvesnaman Taglszuai lasegidn Feaztudimssndivesszauiily

5 = 4

' 2 ¥ = o P & ' -1 ' =
'ElNLﬂ‘Lluuﬂﬂgﬂﬂzil‘izﬂllﬂ’}‘llJ’s;fﬂ‘ili’]»‘lu’m'i]ﬂﬂ»iﬂﬁﬁ‘tlﬂx‘lﬁ'mﬂ‘uu'lﬁéﬂﬂﬂ LZJ‘EJL’JmN‘mthEN

» L1 q

w 3 A

T =025u8g T = 0.3 sy udiszaumssndivesszauiezanauiese ldaudaven
1 =] ¥ da w v ¥ g d A 1 s o ¥ o
vosorunuinimsendlvesszauihiilugud vie lulimseadivessedurinas uazanusa
H a2 & a =]
YoanTuan luAAN A mLUINAY X uazuny y WedTannInauINANG naasld
=1 J ?,’ = A a = 9) 1 < %’ = 1 o
Wiy aszumiiinsndeni L ludsmadimvenvesrufuii lunaiienis udlunsdid
w ] : 1 1 g
p=1.0uaz p=12 Nanamagainauazninaeg adinn p>1 uda liduldaw
4 o 1 o w ¥ o
[eoulvanuatios saiunainasgeen (Divergent) HAZHARALNITINAIVDTEAUI AINE
3 a g 3 an P o
vaanszia ludamemuiuany x tazuau p luerunui Taeduang-nuaseriiiiy

namas lngdlszinaieylugl 368 Fiannsoudaailuramanada 18
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3.5 msanaiiiaulnedtlSaefiameady 18 9a

s o = o 4 o 4 o
At ldieruedtFoeiameaduil sudlammsmuinvesiFuand-nuasenil

1 "
~ = ]

3 ] ¥
Autensuniil desinaveuioulvvesnuEdos lunsminaInan IS ua e g
Tasf 1435 UTo10fiem19ady Fealidos1dnodi1 Ardnyazinmy

Amvugnnwasmans
. a < Y ad o P VA
(eigenvalue) YOUNNING A 1Az B aodlam1uInuazay uazasansiuauiou lvvey

‘ﬂ\?’l’mﬂﬂ'ﬁ]‘l—!

Wwud3te Iau 3T uand-uasedil indadeusdiusy lunsain AX uae

AY =0.01, AT =0.005 fie p=0.5 iaz AX =AY =0.01, AT =0.006 Ao p=0.6 tila
1 ¥ 9

Puradnivesd Z,U, 7 fvewer s udrsuiwamasiiveuvesiiuans-uasonils 1

dumvenveddfiSefiamaady 18 yauny

1 clyqu [ = ] o o o
Aeumiidde I uavuedtSoofianieady 8 9a 9 liannsathunduiaioom

o Sl

NG A uay B vedaiuuugnanamaniAna1anyazmnIzieninuazanla ms1e5%

e

Werwiirnady 8 yadesmaumsndafsdnsazmmzmyngaaumn ag uumw%a"lﬂ
WaI1ITUSu 17N 199d Y 18 9@ (The cighteen point ADI method) ﬁmmmﬂizqﬂﬂ%’"lﬁﬁu

ar

s 4 a g
AWVVINNNAMTATAINANURBINTVEIUTIBE [8] Ae

1 1 S
[I—ZpB(Ay +Vy)][I—ZpA(AX +V

I+1,m+1

[1+ipB(A v )][I+ipA(A +V UL (3.21)

nngas 3.21) musautieeniiuassdmlupliuu T Raunu-snvesa (8] Ao

* 1
[I—%pB(Ay +Vy )]W”‘H [I+ 4pA(A +V )] L, (3.22a)

1+1,m+1

1+1,m+1 I+1,m+1

uaz [/ —% PA(A +V W =T +% pB(Ay +V, )]W"*" (3.22b)



200

uazlugilu113% D’ Yakonov [8] A

[1 —% pB(A,+V, )Wt

I1+1,m+l1

1 1 \
=T pB(A,+V, I o PA(A,+V )0 (3.23a)
o l n+l — n+1*
hae [I - 4 pA (Ax + Vx )]pVI-H,m-H . W!'+],m+1 (3 23b)

& g i . :
e W,’ltlmﬂ ﬁ’e} A17£Y 31908149 (Intermediate Value)

r_\'! = 1w [~/ 3’4 r
vingasiaues 19 ldWemming A uaz B deddindnuazmmzduriaiuinuay
1 9 oA A g A i 1 o Ay
ey uazdsanTuiten luisuduuesteou lvveuianuanou Tasgasnisduiavedds

3/ Ed
Pieiimmaauil awsadenegluzilvessyuuasmaFudunazuiseontly 2 Tuneuy

e 11/

]
ﬁhe

(8]

¥
L

Fuil 1 nisiuaslufianmisenuiny y

1
I

! Ay v ° o3 - 2 a
mimmmﬂﬂﬂmﬂmmimmmgﬂumwaguuizmu r=1*k Taglsungania

]
=

usnuUdUATINga x = A,y = 0,7 = 1*k @uvuaiumny y laeldaunis 3.22a) nszeind

Y
NI INAIA DDA UAT 31

VNFUMT (3.22a) 218

+V W

I+1,m+1 1+1,m+1 I+1,m+1 1+1,m+1 )

n+1* 1 n+l* n+l* n 1 n
MH,LH_ZPB(A};W 1 +V W, ; )=W +ZPA(AxWI+I,m+1

it = B[ (Wi =P )+ (P W0 )

I+1,m+1 I+1,m+1 I+1,m

= W[:l,mﬂ + % pA |:( W.':‘-.’Z,mﬂ - W::Lmn ) + (Pﬂil,mﬂ - Wl?mﬂ ):| >

1 1
" n
Felmel T +1,m42 I+1,m lime T Z pA +2,mil = Z pA W.r,m+1 )

Wn+1* %pBWnAH* +“]‘£p.BWn+1‘ — Wn
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Ed
oW [

iy dagilaunmslmi 0zl
L BW" - BW" = L AW+ W +1 AW 3.24
ZP i T 1+1,m+1"ZP I+1,m+2__zp Ll T i i Zp 1+2,m41 (3.24)

3
s (3.24) Aeusglugivesszuvaumsadadu T

£ (e
I Wi
) 1

1 1 ‘

228 -4 AP EpY

nl*

0 iPB ] \WH[,MﬁIJ

1 n n 1 n 1 n+* 3
_Z pAWI,mH <k I/V1'+],m+1 +ZPA 1+2.m+1 —ZPBPV!+1,:)

1+2,m+2

1 ) 4 1 )
_Z pAW’,m+2 + I/VI'+1,m'+2 =+ Z pA W,

_ (3.25)
I n n 1 n
‘Z pAPVI,M—Z +Wisna + Z pA PVH-ZM-Z
il n n 1 n 1 n+1*
"2 PAW o Wy + P PAW 5 ppa + ZPBWIJIM
L A
e Wi, fulalag
n+l* ]- n 1 n n 1 n 1 1k o
W1+1,1) - E W!+1,0 + § pA(Wuz,o . Wz,o) ki 5 W;;,:} B § pA(W’H}O - WLO 1) (:26)

wag W17, fuanldlae

h 1 n n 1 n 1 n+ n+
WI+1,M I g pA(sz,M = W.',M )+ 5 W;Jrﬂvr - g pA(WI+2,!M - Wr,Ml) (3.27)

ntl*
WI+1,M -

1
2
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E v u
JUU i&’ﬂﬂﬁﬂﬂﬁﬂﬂlﬁ‘u (325U ﬁ']iﬂ‘iﬂﬂ"lﬂflmflfJﬂJi’Jﬁﬂ’JﬂvlllﬂE'T']JﬂT]lﬁ Tagan

]
=

vod " iganiavwmdusuduiign x =24,y =0,/ =1*k MAUVUIMA MUY » uasi
vy A ' Y ) a o & & a & &y
iuasadugansanIald ludnyauzidoaduil aunszisnsugansanavuafidesnisuy

TEU £ =1*k Winseunquey
il 2 My lufanieauunu x

9 '
amludiemainy x Tdunnmsfuianiy vinnngansauuszuy £ = k£ Tnoisuy

Y A

NyANTAUUAUENAUNIA x = 0,y = At =k @UvmuauuIuny x Tagldauns (3.22b)

Q

1 3/
nIzynganIanudIAULUE UAS il

1AFUMST (3.22b) 2 14

* 1 by *
lztliw;+1 _%pA(AxpVI:T,ImH +VxWI:IL,Lz+1) 7 Wn+l +ZPB(AyW”+1 9 V}’W’H] )

1+1,m-+1 1+1,m+1 1+1,m+l

14+2,m+1 I+1,m+1 I+1,m+1 Jm+1

Wzﬁlmﬂ _%pA[(WnH — )+(Wn+1 _W;nﬂ ):|

3 W[iﬂlﬂ _i_ipB |:(Wn+l* — )+ (WnH* — ):|=

1+1,m+2 I1+1,m+1 I+1,m+l1 I+1,m

| 1 & ] . .
Wi = PAT S+ g AW 2y =TS B~ L i

4 I,m+1 I+1,m I+1,m+2 I+1,m?

9
v oo e

i asdaunsivg a2'ld

U

I * * I *
ZPAWT,IL+PKZT,LI+;—%pAPﬁi§me =—ipBW”” W+ PBIVL, (3.28)

I1+1,m I+1,m+1 I+1,m+2

s (3.28) WeusglugivesszuuaumsFudu Tadai



203

I —lpA 0 r ntl
4 H};’+1,m-3-1
n+l
%pA I _% pA W1+l,m+2
d \
1 1 '
e Sy e |
n+l
1 U/VIH M-1
0 — pA I o
i e i
i 1 n+1* n-+1* 1 n+l* 1 n+l ]
_Z pBI/VHI,m * W;’+1,m+] g3 Z pBPVHl,erZ = ZPA PVE),mH

& % pBWn+l* + Wnﬂ* » i pBWn+l“

1+2,m 1+2 m+1 1+2,m+2
= ) (3.29)

1 * * 1 *
—Z pBWLnj-ZIm 3t W[f]j;,mﬂ H Z pBW’H-I

L2542
1 BWn+1* Wn+1* 1 BWm-l* l AWn+I
T PO W it POW, s+ — DAW
L 4 4 4 4
flo p=t)
P=ax

Tagszuuaums (3.29) dulszianBerdudussuuaunis (3.25) Aignnsannamas

voeaaf lins a1 Taewes ' figansaumduGuduiion x=0, y =24, =k 1y

q

¥ [ o 1}
VUTUMULUILNY x uaziiduaTuqansamaldludnvaz@ertuil sunseianasy

9 "
NTANINNAVUITEU £ = & T 1RSUMIANTU
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1"k

0,1 1,1 2,1

0,0 1,0 2,0

Ui 321 wnumnInssaf 1935 5 oo fiameady 18 99

3 dy a [ ) ~ =
MsiEvednsrUIumMIl esetimsadumsimuisluianiuny y uazinng

o Y - 9 = 3’.’ = ,:{51 = =
unu x Mlvensammamash lduugansananualusSoaidoans Tae3sSveiamig

adu 18 yalANuAGes N30S0 1 1y (Unconditionally Stable) [8] e p >0
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3.6 MetaazHamamiadseulagdiySmefiomeady 18 9a

faeehs N1sanduuugnAnamans

oz o]
| ro _1 o1lox
<§£?= -1 0 0 «‘g]—
ar ax
ov| LO 0 0ll5
 oT | Lox |

fa_Z"

0 0 -1]]9
Lo o o [9YL
oY

-1 0 0]
oY ]

T lunsudszuudidaulasisi S mefianeady 1890 lu 0< X, 7 <1,7>0

o

] ] [ '
Tomviuaiou luisudutaziou lvsuaail

A& A g A
GoulvSudu  fe

Z(X,Y,00=X(1-X)Y(1-T)

U(X,Y,0)=0
V(X,Y,0)=0

A A
gazeu luuoy Ao

AR JT) =0
U(0,Y,T) =sin(Y'x)sin(T)
V(0,X.X) =¥

Z(L,Y,T)=0
U(1,Y,T) =sin(Yr)sin(T)
V(L,Y,T)=0

Z(X . 0.T)y=10
U(X,0,Ty=0
V(X,0,T)=sin(X7x)sin(T)

Z(X,1,T)=0
UX,1L,T)=0
V(X,1,T)=sin(X7)sin(T)

l,ﬁﬂ XXVl yge FE=0

Lﬁ'ﬂ 0<Y<luaz T>0

Lfl"El 0<Y<luag T >0

Lﬁﬂ 0<X<1luaz T>0

Lﬁ"ﬂ 0<X<luwag T>0
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Tasuaaitou lvvouuaziSouluisudn1idsgUn 3.22 uag 3.23

¥ Z(X,1.T)=0
U(X,1,T)=0

V(X.1.T) = sin(X7)sin(T)

Z(0.Y.7)=0 Z(X,7.00=X(1- X)Y(1-7), ZLY.T)=0
U(0.7.T) =sin(¥ 7)sin(T) U(X.7.0)=0, U(LY,T) = sin(¥ 7)sin(T)
V(0,Y,7)=0 P(X.7,0)=0  V(LY.T)=0
= > X
Z(X.0.T) =0 :
U(X.0.T)=0

V(X ,0.T) =sin(X 7)sin(T)

31 3.22 Feu lauGuduuaztau luvey (7'=0)

4 ZO.F.0)=0
U0, F.T)=sn(Yx)sin(T)
Z(X.0,1)=0 V(0.¥.7)=0
U(X.0.1)=0

VX, 0.) = sin{X)sin(T)

ZLY.T)=0
X U(L¥.7)=sin(¥x)sin(T)
7(L7.0)=0

Z(x.1D=0
VXD =0
P(X,1T)=sin(X=)sin(T)

51U 3.23 fowluwey (T > 0)
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0 -1 0 0 0 -1
A=|-1 0 O|lwag B=|{0 0 0
0 0 O -1 0 0
AX =AY =0.25 waz AT =0.1 G p=£:£=0.4
AX  0.25
{ i 0 -1 0 0 -01 0
—pA=—(04)|-1 0 O0|=/-01 O O
3 PA=704)

0 0 0

<
&
o

I

3
=

|

[ —
—_
=)
~
S—
S o
oS
&=, 14
Il

L "y — == 7/

=S
2 o

|
SR

[
LY e S N

0 005 0
=005 0 O
0 0 0

| X 0 -1 0

——pAd=——(04)| -
2P 8(04) 1 0 0
0 0 0
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Ty 1 Tuiameauuny y

Danaums 3.24) W n=0,/=1,m=1

1

* ]. * 1 1 *
W131 —ZPBWng =_ZPAW0?1 +W;01 +ZPAW2{?1 "ZPBWITU

=0.1=1n=2

1 i | H 1 1
ZP‘BPVSI +W1}2 _ZPBWLls :_ZPAWO(,)z +W1f)2 +ZPAW;,’2

* * 1 ]- *
G DB S == pAI, 4 ptbS, BT

s
v

W wenlugivesszuudunsigadu fie

o 1 = r 1 1 1 *_\
: HZPB g W _ZPA%?IJ’W&JFZPAWEOJ—ZPBW@
Wi,
1 1 a
e A B RS L s S
W
1 3 ! 1 © /.
0 ZPB i -—ZpAWQ?S+W]g+szW£3+ZpBWlf4

udd ;5 dnnaldanaums (3.26)

1*

| 1 1 1
W= Ele?O +§pA(W£0 —W;)?o) +§W1,lo _gpA(Wz],o _%1,0)

~

0 0 -0.05 0f(f [0 0 0 0 005 0 0 0
=40p+(-0.05 0 0(10p=90¢|+9 O ++/0.05 0 0 0 t—40

0] 0 0 0\ |0 0 0.0353 0 0 0}l |0.0998 0

0 0 0

0

= +9 0 =3 0
0,( 0.0353 0.0353
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uaz W, s ldanawns (3.27)

" 1 1 i
W::t = 5 ;Wl04 + gpA(W;; o Wooes) + 5 Wil4 - E PA(szl,rt = pVo],.a )

0] 0 =005 0]([0] (o 0 0 005 0 0 0
=40p+[—005 0 0][<0}—=40b[+4 O ++[005 0 0 0 +—40
0] 0 0 ofl|o] (o0 0.0353 0 0 0}l ]0.0998] |0
0 0 0
=04+ 0 = 0
0] 0.0353] ]0.0353

£
10 FEUVVFUMTAFUFY LnuATaHLe 0218

[ 1 o #/ TR0 Mg ML RHZH
0 1 ff 82" G0l &
0 0ff, @I POy NGo\G Pk
0 Of Fooh ] TBRTONY/ sl (et
0 off 09 \p[itiitd ~) Ssma A i
~0.1 o | 05 ' NAY OAATOT VY
0. 0 \0c Q| 5\ T s
0 0 \Q Z 0-WJa XBY1C 0,
0 0 0 =01 0 0 ol ()7

(0+0.0352+0+0.0035) (0.0387 )

0+0-0.0047 +0 —0.0047

0+0+0+0 0.0000

0+0.0469+0 0.0469

={  0+0-0.0063 ={-0.0063 {

0+0+0 0.0000

0+0.0352+0-0.0035| | 0.0317

0+0-0.0047+0 -0.0047

0+0+0+0 | [ 0.0000

EY
-

WU HAMAYYEITTUUETNAT AD

0.0386 0.0460 0.0318
Wi =1-0.0047 » W\ =4-0.0063 > W5 =+-0.0047
—0.0046 0.0007 0.0046
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2) Mnaums 3.24) W n=0,/=2,m=1

s L w1 L L Bwr
ng,[ —ZPBW;,Z = _ZpAW:]I Jsz(fl +ZPAW3(,)1 _ZPBW;-O

n=0,I=2,m=2

1 . " ¥ 1 1
ZPBW;,] +W21,2 _ZPBW;,:; - _EPAWSQ +Wz(?2 +ZPAW/3[,)2

a=0l=2m=3
ZpoVz,z W, =—ZPAW;,3 RIE +2PAW3,3 +1P3W2,4

¥
o

Wy @oulugdvesssuuaumsidadu fo

e '8

1 1 1 1 :

1 _ZPB 0 i 'ZPAW]fll +Wz(31 +ZPAW;,)1 _EPBW;,O
Wy,

) 1
%PB I ‘% pB Wzl,z 71 “%PA Wi?z g Wz(?z i’ Z pA Waoz ;

wr

1 23 1 1 1 .

0 ZpB I ‘—ZpAng +W,, +ZpAW3?3+ZpBWZ{4

uda 7y fuasldninaunis (3.26)

| 1 1 |
Wzl,o . 5 Wz(?u * g PA(W;,JO ~ H/lf]() hat: 5 Wzl,o - g pA(Wsl,o % ngo)

N

0 0 -0.05 0} [0 0 0 0 0.05 0 0 0
=<0+ -0.05 0 0 40p—<0¢ [+ 0 +(0.05 0 0 0 — 0
0] 0 0 ofl (o 0 0.0499 0 0 0]l 0.0706 0.0706
0] 0 0
=<0+ 0 — 0
0] [0.0499 0.0499




uaz Wy, dwneldeinaums 3.27)

o 1 1 I
Wz{"‘ :EW& +§pA(Ws?4 _W1?4)+5W21,4 _§PA(W;,4 _W;L)

0] 0 -0.05 o]ffo] [0 0 0 005 0
=<0p+[-0.05 0 0|[40p—30p[+s O (+[005 0 0
o) L 0 0o oflo] |0)) 00499] | 0 0 0
0] 0 0
=<0+ 0 = 0
0] [0.0499] ]0.0499
210 sEuvaumMsFudy tnuamane o218
(1 0 ¢/ o—oxTAY % I RHLR
0 1 J9 _o="0N-KLL0700 N
0 0ff, QM7 EER U@/ N0\ Ve
0 O0f Foshy T Pomm N9 Tire 1 (25
0 Ooff 62 (fITTTnd AW 488 iy 3
~0.1 Of | 05 de DO 2 0 NORRAGOT V'
0 0 0 0Ql | A0.J Dbt omininee £
0 0 \Q= 0-TIa N0 1COWHRE,
[0 0 W\l OO FRl /T
(0+0.0469+0+0.0050] {0.0519)
0.0035+0-0.0035+0/ 0.0000
0+0+0+0 0.0000
0+0.0625+0 0.0625
=< 0.0047+0-0.0047 +=40.0000}
0+0+0 0.0000
0+0.0469+0-0.0050| [0.0419
0.0035+0-0.0035+0| |0.0000
0+0+0+0 10.0000
Soiu namasueaszaums Ao
0.0518 0.0613 0.0420

Wy, =4 0.0000 ¢ W, =40.0000¢ 7, =10.0000
~0.0061 0.0010 0.0061

0
0
0.0706
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0
0
0.0706
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3) nneaums (3.24) W n=0,/=3,m=1

" | " 1 1 1 "
W;J —ZPBWsl,z = "‘ZPAW;] +W3?1 +ZPAW£1 _ZPBW;,O

=0 l=3 =2

ZPBWs,l +Ws,2 _IPBW3,3 = _ZPAW;,z +W3,2 +ZPAW4,2
H=01=33 =3

ZPBWs,z +Ws,3 = _ZPAW;,E +W3,3 +ZPAW4,3 +ZPBW3,4

[

o
Wy @onlugdvesszuuaumsiFadu fio

1 | K 1 1 ;
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X
Y

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000

0.1 0.0000 | 0.0017 | 0.0036 | 0.0059 | 0.0074 | 0.0079 | 0.0074 | 0.0059 | 0.0036 | 0.0017 0.0000

0.2 | 0.0000 |.0.0036 | 0.0077 | 0.0123 | 0.0153 0.0163 | 0.0153 [ 0.0123 | 0.0077 | 0.0036 0.0000

0.3 | 0.0000 | 0.0059 | 0.0123 | 0.0192 | 0.0236 | 0.0251 | 0.0236 | 0.0192 | 0.0123 | 0.0059 0.0000

0.4 | 00000 | 00074 | 0.0153 | 0.0236 | 0.0289 | 0.0307 | 0.0289 | 0.0236 | 0.0153 | 0.0074 0.0000

0.5 | 0.0000 | 0.0079 | 0.0163 | 0.0251 0.0307 | 0.0326 | 0.0307 | 0.0251 | 0.0163 | 0.0079 0.0000

0.6 | 0.0000 | 0.0074 | 0.0153 | 0.0236 | 0.0289 | 0.0307 | 0.0289 | 0.0236 | 0.0153 | 0.0074 0.0000

0.7 | 0.0000 | 0.0059 | 0.0123 | 0.0192 | 0.0236 | 0.0251 0.0236 [ 0.0192 | 0.0123 | 0.0059 0.0000

0.8 | 0.0000 | 0.0036 | 0.0077 | 0.0123 | 0.0153 | 0.0163 | 0.0153 | 0.0123 | 0.0077 | 0.0036 0.0000

0.9 | 0.0000 | 0.0017 | 0.0036 | 0.0059 | 0.0074 | 0.0079 | 0.0074 | 0.0059 | 0.0036 | 0.0017 0.0000

1.0 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

= o/ o ¥ 1 =] 4 4
A13197 3.33 ueraanamarueInsendlvesseauih lusufutiiengll e 7 =0.25

|
TaelFuamasTaviszuuvodtuandg-nuaseniluunivey




222

MI9N 3.34 U(X,Y,T) e T=0.25 TaoTsd5eedfiensadu 18 9a

X

- 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000

0.1 | -0.0136 | -0.0129 | -0.0108 | -0.0074 | -0.0037 | 0.0000 | 0.0037 | 0.0074 | 0.0108 | 0.0129 | 0.0136

0.2 | -0.0258 | -0.0245 | -0.0205 | -0.0139 | -0.0070 | 0.0000 | 0.0070 | 0.0139 | 0.0205 | 0.0245 | 0.0258

0.3 | -0.0351 | -0.0333 | -0.0278 | -0.0189 | -0.0095 | 0.0000 | 0.0095 | 0.0189 | 0.0278 | 0.0333 0.0351

0.4 | -0.0407 | -0.0386 | -0.0323 | -0.0219 | -0.0110 | 0.0000 | 0.0110 | 0.0219 | 0.0323 | 0.0386 | 0.0407

0.5 | -0.0426 | -0.0404 | -0.0337 | -0.0229 | -0.0115 | 0.0000 | 0.0115 0.0229 | 0.0337 | 0.0404 | 0.0426

0.6 | -0.0407 | -0.0386 | -0.0323 | -0.0219 | -0.0110 | 0.0000 | 0.0110 | 0.0219 | 0.0323 | 0.0386 | 0.0407

0.7 | -0.0351 | -0.0333 | -0.0278 | -0.0189 | -0.0095 | 0.0000 | 0.0095 | 0.0189 | 0.0278 | 0.0333 | 0.0351

0.8 | -0.0258 | -0.0245 | -0.0205 | -0.0139 | -0.0070 | 0.0000 | 0.0070 | 0.0139 | 0.0205 | 0.0245 | 0.0258

0.9 | -0.0136 | -0.0129 | -0.0108 | -0.0074 | -0.0037 | 0.0000 | 0.0037 | 0.0074 | 0.0108 | 0.0129 | 0.0136

1.0 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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X
X

0 0.0000 | -0.0136 | -0.0258 | -0.0351 | -0.0407 | -0.0426 | -0.0407 | -0.0351 | -0.0258 | -0.0136 | 0.0000

0.1 0.0000 | -0.0129 | -0.0245 | -0.0333 | -0.0386 | -0.0404 | -0.0386 | -0.0333 | -0.0245 | -0.0129 | 0.0000

0.2 | 0.0000 | -0.0108 | -0.0205 | -0.0278 | -0.0323 | -0.0337 | -0.0323 | -0.0278 | -0.0205 | -0.0108 | 0.0000

0.3 | 0.0000 | -0.0074 | -0.0139 | -0.0189 | -0.0219 | -0.0229 | -0.0219 | -0.0189 | -0.0139 | -0.0074 | 0.0000

0.4 | 0.0000 | -0.0037 | -0.0070 | -0.0095 | -0.0110 | -0.0115 | -0.0110 | -0.0095 | -0.0070 | -0.0037 | 0.0000

0.5 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000

0.6 | 0.0000 | 0.0037 | 0.0070 | 0.0095 | 0.0110 | 0.0115 | 0.0110 | 0.0095 | 0.0070 | 0.0037 0.0000

0.7 | 0.0000 | 0.0074 | 0.0139 | 0.0189 | 0.0219 [ 0.0229 | 0.0219 | 0.0189 | 0.0139 | 0.0074 0.0000

0.8 | 0.0000 | 0.0108 | 0.0205 | 0.0278 | 0.0323 | 0.0337 | 0.0323 | 0.0278 | 0.0205 | 0.0108 0.0000

0.9 | 0.0000 | 0.0129 | 0.0245 | 0.0333 | 0.0386 | 0.0404 | 0.0386 | 0.0333 | 0.0245 | 0.0129 0.0000

1.0 | 0.0000 | 0.0136 | 0.0258 | 0.0351 0.0407 | 0.0426 | 0.0407 | 0.0351 0.0258 | 0.0136 0.0000
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M319N 3.36 Z(X,Y,T) o T =0.5 TaeT51/5oneianieadi 18 90

- = 0 0.1 0.2 (13 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.1 0.0000 | -0.0035 | -0.0068 | -0.0096 | -0.0116 | -0.0123 | -0.0116 | -0.0096 | -0.0068 | -0.0035 | 0.0000

0.2 | 0.0000 | -0.0068 | -0.0132 | -0.0185 | -0.0223 | -0.0236 | -0.0223 | -0.0185 | -0.0132 | -0.0068 | 0.0000

0.3 | 0.0000 | -0.0096 | -0.0185 [ -0.0259 | -0.0311 | -0.0328 | -0.0311 | -0.0259 | -0.0185 | -0.0096 | 0.0000

0.4 | 0.0000 | -0.0116 | -0.0223 | -0.0311 | -0.0372 | -0.0392 | -0.0372 | -0.0311 | -0.0223 | -0.0116 | 0.0000

0.5 | 0.0000 | -0.0123 | -0.0236 | -0.0328 | -0.0392 | -0.0413 | -0.0392 | -0.0328 | -0.0236 | -0.0123 | 0.0000

0.6 | 0.0000 | -0.0116 | -0.0223 | -0.0311 | -0.0372 | -0.0392 | -0.0372 | -0.0311 | -0.0223 | -0.0116 | 0.0000

0.7 | 0.0000 | -0.0096 | -0.0185 | -0.0259 | -0.0311 | -0.0328 | -0.0311 | -0.0259 | -0.0185 | -0.0096 | 0.0000

0.8 | 0.0000 | -0.0068 | -0.0132 | -0.0185 | -0.0223 | -0.0236 | -0.0223 | -0.0185 [ -0.0132 | -0.0068 | 0.0000

0.9 | 0.0000 | -0.0035 | -0,0068 | -0.0096 [ -0.0116 | -0.0123 | -0.0116 | -0.0096 | -0.0068 | -0.0035 | 0.0000

1.0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 00000 | 0.0000 | 0.0000 | 0.0000
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YX 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.1 | -0.0136 | -0.0095 | -0.0061 | -0.0032 | -0.0010 | 0.0000 | 0.0010 | 0.0032 | 0.0061 | 0.0095 | 0.0136
0.2 | -0.0258 | -0.0180 | -0.0115 | -0.0061 | -0.0021 | 0.0000 | 0.0021 | 0.0061 | 0.0115 | 0.0180 | 0.0258
0.3 | -0.0351 | -0.0246 | -0.0159 | -0.0086 | -0.0032 | 0.0000 | 0.0032 | 0.0086 | 0.0159 | 0.0246 | 0.0351
0.4 | -0.0407 | -0.0288 | -0.0188 | -0.0104 | -0.0041 | 0.0000 | 0.0041 | 0.0104 | 0.0188 | 0.0288 | 0.0407
0.5 | -0.0426 | -0.0303 | -0.0199 | -0.0112 | -0.0045 | 0.0000 | 0.0045 | 0.0112 | 0.0199 | 0.0303 | 0.0426
0.6 | -0.0407 | -0.0288 | -0.0188 | -0.0104 | -0.0041 | 0.0000 | 0.0041 | 0.0104 | 0.0188 | 0.0288 | 0.0407
0.7 | -0.0351 | -0.0246 | -0.0159 | -0.0086 | -0.0032 | 0.0000 | 0.0032 | 0.0086 | 0.0159 | 0.0246 | 0.0351
0.8 | -0.0258 | -0.0180 | -0.0115 | -0.0061 | -0.0021 | 0.0000 | 0.0021 | 0.0061 | 0.0115 | 0.0180 | 0.0258
0.9 | -0.0136 | -0.0095 | -0.0061 | -0.0032 | -0.0010 | 0.0000 | 0.0010- | 0.0032 | 0.0061 | 0.0095 | 0.0136
1.0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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YX 0 | 01 ] 02| 03| 04| 05| 06| 07| 08| 09 | 10
0 0.0000 | -0.0136 | -0.0258 | -0.0351 | -0.0407 | -0.0426 | -0.0407 | -0.0351 | -0.0258 | -0.0136 | 0.0000
0.1 | 0.0000 | -0.0095 | -0.0180 | -0.0246 | -0.0288 | -0.0303 | -0.0288 | -0.0246 | -0.0180 | -0.0095 | 0.0000
0.2 | 0.0000 | -0.0061 | -0.0115 | -0.0159 | -0.0188 | -0.0199 | -0.0188 | -0.0159 | -0.0115 | -0.0061 | 0.0000
0.3 | 0.0000 | -0.0032 | -0.0061 | -0.0086 | -0.0104 | -0.0112 | -0.0104 | -0.0086 | -0.0061 | -0.0032 | 0.0000
0.4 | 00000 | -0.0010 | -0.0021 | -0.0032 | -0.0041 | -0.0045 | -0.0041 | -0.0032 | -0.0021 | -0.0010 | 0.0000
0.5 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.6 | 0.0000 | 0.0010 | 0.0021 | 0.0032 | 0.0041 | 0.0045 | 0.0041 | 0.0032 | 0.0021 | 0.0010 | 0.0000
0.7 | 0.0000 | 0.0032 | 0.0061 | 0.0086 | 0.0104 | 0.0112 | 0.0104 | 0.0086 | 0.0061 | 0.0032 | 0.0000
0.8 | 0.0000 | 0.0061 | 0.0115 | 0.0159 | 0.0188 | 0.0199 | 0.0188 | 0.0159 | 0.0115 | 0.0061 | 0.0000
0.9 | 0.0000 | 0.0095 | 0.0180 | 0.0246 | 0.0288 | 0.0303 | 0.0288 | 0.0246 | 0.0180 | 0.0095 | 0.0000
1.0 | 0.0000 | 0.0136 | 0.0258 | 0.0351 | 0.0407 | 0.0426 | 0.0407 | 0.0351 | 0.0258 | 0.0136 | 0.0000
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HALINMIAILIAA T uanT-nuasedil dis AX =AY =0.01, AT =0.006 Ad

06 o 2 ;
i =0.6 A3UU WAy

X1 o | 0/Vor ot oN\/gs o8 | 0NN0s8 | 09 | 10
Y
0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1 0.0000 | 0.0004 0.0010 0.0022 0.0034 | 0.0038 0.0034 0.0022 0.0010 0.0004 0.0000
0.2 0.0000 | 0.0010 0.0025 0.0050 0.0074 0.0082 0.0074 0.0050 0.0025 0.0010 0.0000
0.3 0.0000 | 0.0022 0.0050 0.0091 0.0127 0.0139 0.0127 0.0091 0.0050 0.0022 0.0000
0.4 0.0000 0.0034 0.0074 0.0127 0.0171 0.0186 0.0171 0.0127 0.0074 0.0034 0.0000
0.5 0.0000 | 0.0038 0.0082 0.0139 0.0186 0.0202 0.0186 0.0139 0.0082 0.0038 0.0000
0.6 0.0000 0.0034 0.0074 0.0127 0.0171 0.0186 0.0171 0.0127 0.0074 0.0034 0.0000
0.7 0.0000 | 0.0022 0.0050 0.0091 0.0127 0.0139 0.0127 0.0091 0.0050 0.0022 0.0000
0.8 0.0000 | 0.0010 0.0025 0.0050 0.0074 0.0082 0.0074 0.0050 0.0025 0.0010 0.0000
0.9 0.0000 0.0004 0.0010 0.0022 0.0034 0.0038 0.0034 0.0022 0.0010 0.0004 0.0000
1.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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M990 3.40 U(X,Y,T) o T =0.3 Tag3sdSenunamsedu 18 9a

X

. 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.1 | -0.0141 | -0.0135 | -0.0116 | -0.0082 | -0.0041 | 0.0000 | 0.0041 | 0.0082 | 0.0116 | 0.0135 | 0.0141

0.2 | -0.0269 | -0.0257 | -0.0221 | -0.0157 | -0.0079 | 0.0000 | 0.0079 | 0.0157 | 0.0221 0.0257 | 0.0269

0.3 | -0.0371 | -0.0354 | -0.0304 | -0.0215 | -0.0108 | 0.0000 | 0.0108 | 0.0215 | 0.0304 | 0.0354 | 0.0371

0.4 | -0.0434 | -0.0414 | -0.0355 | -0.0251 | -0.0126 | 0.0000 | 0.0126 | 0.0251 0.0355 | 0.0414 | 0.0434

0.5 | -0.0455 | -0.0434 | -0.0372 | =0.0263 | -0.0132 | 0.0000 | 0.0132 | 0.0263 | 0.0372 | 0.0434 | 0.0455

0.6 | -0.0434 | -0.0414 | -0.0355 | -0.0251 | -0.0126 | 0.0000 | 0.0126 | 0.0251 0.0355 | 0.0414 | 0.0434

0.7 | -0.0371 | -0.0354 | -0.0304 | -0.0215 | -0.0108 [ 0.0000 | 0.0108 | 0.0215 | 0.0304 | 0.0354 | 0.0371

0.8 | -0.0269 | -0.0257 | -0.0221 | -0.0157 | -0.0079 | 0.0000 | 0.0079 | 0.0157 | 0.0221 | 0.0257 | 0.0269

0.9 | -0.0141 | -0.0135 | -0.0116 | -0.0082 | -0.0041 { 0.0000 | 0.0041 | 0.0082 | 0.0116 | 0.0135 | 0.0141

1.0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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X! o |01 | 02|03 | 04| 05| 06| 07| 08)| 09 | 10
Y
0 0.0000 | -0.0141 | -0.0269 | -0.0371 | -0.0434 | -0.0455 | -0.0434 | -0.0371 | -0.0269 | -0.0141 0.0000
0.1 0.0000 | -0.0135 | -0.0257 | -0.0354 | -0.0414 | -0.0434 | -0.0414 | -0.0354 | -0.0257 | -0.0135 0.0000
0.2 0.0000 | -0.0116 | -0.0221 -0.0304 | -0.0355 | -0.0372 | -0.0355 | -0.0304 | -0.0221 | -0.0116 0.0000
0.3 0.0000 | -0.0082 | -0.0157 | -0.0215 | -0.0251 -0.0263 | -0.0251 -0.0215 | -0.0157 | -0.0082 0.0000
0.4 0.0000 | -0.0041 -0.0079 | -0.0108 | -0.0126 | -0.0132 | -0.0126 | -0.0108 | -0.0079 | -0.0041 0.0000
0.5 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.6 0.0000 | 0.0041 0.0079 0.0108 0.0126 0.0132 0.0126 0.0108 0.0079 0.0041 0.0000
0.7 0.0000 | 0.0082 0.0157 0.0215 0.0251 0.0263 0.0251 0.0215 0.0157 0.0082 0.0000
0.8 0.0000 | 0.0116 0.0221 0.0304 0.0355 0.0372 0.0355 0.0304 0.0221 0.0116 0.0000
0.9 0.0000 | 0.0135 0.0257 0.0354 0.0414 0.0434 0.0414 0.0354 0.0257 0.0135 0.0000
1.0 0.0000 | 0.0141 0.0269 0.0371 0.0434 0.0455 0.0434 0.0371 0.0269 0.0141 0.0000
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X
Y

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.1 0.0000 | -0.0048 | -0.0092 | -0.0132 | -0.0164 | -0.0178 | -0.0164 | -0.0132 | -0.0092 | -0.0048 | 0.0000

0.2 | 0.0000 | -0.0092 | -0.0180 | -0.0257 | -0.0318 | -0.0345 | -0.0318 | -0.0257 | -0.0180 | -0.0092 | 0.0000

0.3 | 0.0000 | -0.0132 | -0.0257 | -0.0367 | -0.0453 | -0.0491 | -0.0453 | -0.0367 | -0.0257 | -0.0132 | 0.0000

0.4 | 00000 | -0.0164 | -0.0318 | -0.0453 | -0.0558 | -0.0604 | -0.0558 | -0.0453 | -0.0318 [ -0.0164 | 0.0000

0.5 0.0000 | -0.0178 | -0.0345 | -0.0491 | -0.0604 | -0.0654 | -0.0604 | -0.0491 | -0.0345 | -0.0178 | 0.0000

0.6 | 0.0000 | -0.0164 | -0.0318 | -0.0453 | -0.0558 | -0.0604 | -0.0558 | -0.0453 | -0.0318 | -0.0164 | 0.0000

0.7 | 0.0000 | -0.0132 | -0.0257 | -0.0367 | -0.0453 | -0.0491 | -0.0453 | -0.0367 | -0.0257 | -0.0132 | 0.0000

0.8 | 0.0000 | -0.0092 | -0.0180 | -0.0257 | -0.0318 | -0.0345 | -0.0318 | -0.0257 | -0.0180 | -0.0092 | 0.0000

0.9 | 0.0000 | -0.0048 | -0.0092 | -0.0132 | -0.0164 | -0.0178 | -0.0164 | -0.0132 | -0.0092 | -0.0048 | 0.0000

1.0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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YX 0 | 01 | 02| 03| 04 | 05| 06| 07| 08 | 09 | 10
0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1 -0.0141 | -0.0092 | -0.0049 | -0.0013 | 0.0011 0.0000 -0.0011 0.0013 0.0049 0.0092 0.0141
0.2 -0.0269 | -0.0175 | -0.0094 | -0.0025 | 0.0022 0.0000 -0.0022 | 0.0025 0.0094 0.0175 0.0269
0.3 -0.0371 | -0.0240 | -0.0127 | -0.0033 | 0.0031 0.0000 -0.0031 | 0.0033 0.0127 0.0240 0.0371
0.4 -0.0434 | -0.0280 | -0.0147 | -0.0036 | 0.0038 0.0000 -0.0038 | 0.0036 0.0147 0.0280 0.0434
0.5 -0.0455 | -0.0292 | -0.0153 | -0.0036 | 0.0040 0.0000 -0.0040 | 0.0036 0.0153 0.0292 0.0455
0.6 -0.0434 | -0.0280 | -0.0147 | -0.0036 | 0.0038 0.0000 -0.0038 | 0.0036 0.0147 0.0280 0.0434
0.7 -0.0371 -0.0240 | -0.0127 | -0.0033 | 0.0031 0.0000 -0.0031 | 0.0033 0.0127 0.0240 0.0371
0.8 -0.0269 | -0.0175 | -0.0094 | -0.0025 | 0.0022 0.0000 -0.0022 | 0.0025 0.0094 0.0175 0.0269
0.9 -0.0141 -0.0092 | -0.0049 | -0.0013 | 0.0011 0.0000 -0.0011 | 0.0013 0.0049 0.0092 0.0141
1.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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YX 0 | 01| 02|03 )| 04| 05 )| 06| 07| 08| 09 | 10
0 0.0000 | -0.0141 | -0.0269 -0.0371 -0.0434 | -0.0455 | -0.0434 | -0.0371 -0.0269 | -0.0141 0.0000
0.1 0.0000 | -0.0092 | -0.0175 | -0.0240 | -0.0280 | -0.0292 | -0.0280 | -0.0240 | -0.0175 | -0.0092 0.0000
0.2 0.0000 -0.0049 | -0.0094 | -0.0127 | -0.0147 | -0.0153 | -0.0147 | -0.0127 | -0.0094 | -0.0049 0.0000
0.3 0.0000 | -0.0013 | -0.0025 | -0.0033 | -0.0036 | -0.0036 | -0.0036 | -0.0033 | -0.0025 | -0.0013 0.0000
0.4 0.0000 0.0011 0.0022 0.0031 0.0038 0.0040 0.0038 0.0031 0.0022 0.0011 0.0000
0.5 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.6 0.0000 -0.0011 -0.0022 | -0.0031 -0,0038 | -0.0040 | -0.0038 | -0.0031 | -0.0022 | -0.0011 0.0000
0.7 0.0000 | 0.0013 0.0025 0.0033 0.0036 0.0036 0.0036 0.0033 0.0025 0.0013 0.0000
0.8 0.0000 | 0.0049 0.0094 0.0127 0.0147 0.0153 0.0147 0.0127 0.0094 0.0049 0.0000
0.9 0.0000 | 0.0092 0.0175 0.0240 0.0280 0.0292 0.0280 0.0240 0.0175 0.0092 0.0000
1.0 0.0000 0.0141 0.0269 0.0371 0.0434 0.0455 0.0434 0.0371 0.0269 0.0141 0.0000
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ﬂ =0.5 mﬂmﬂ\ﬁﬁ 3.33-
0.01

Y
@

N 0 320 6.6‘4?;;; 6;0 1280‘ [ 2560 | 2880 | 3200
M ) ‘*%-Q“‘n‘ AR

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
320 | 0.0000 | 0.0017 | 0.0036 | 0.0059 | 0.0074 | 00079 | 0.0074 | 0.0059 | 0.0036 | 0.0017 | 0.0000
640 | 0.0000 | 0.0036 | 0.0077 | 0.0123 [ 00153 | 00163 | 0.0153 | 0.0123 | 0.0077 | 0.0036 | 0.0000
960 | 0.0000 | 0.0059 | 0.0123 | 0.0192 | 0.0236 | 0.0251 | 0.0236 | 00192 | 00123 | 0.0059 | 0.0000
1280 | 0.0000 | 0.0074 | 0.0153 | 0.0236 | 0.0289 | 0.0307 | 0.0289 | 0.0236 | 0.0153 | 0.0074 | 0.0000
1600 | 0.0000 | 0.0079 | 0.0163 | 0.0251 | 0.0307 | 0.0326 | 0.0307 | 0.0251 | 0.0163 | 0.0079 | 0.0000
1920 | 0.0000 | 0.0074 | 0.0153 | 0.0236 | 0.0289 | 0.0307 | 0.0289 | 0.0236 | 0.0153 | 0.0074 | 0.0000
2240 | 0.0000 | 0.005% | 0.0123 | 0.0192 | 0.0236 | 0.0251 | 0.0236 | 00192 | 0.0123 | 0.0059 | 0.0000
2560 | 0.0000 | 0.0036 | 0.0077 | 0.0123 | 0.0153 | 0.0163 | 0.0153 | 0.0123 | 0.0077 | 0.0036 | 0.0000
2880 | 0.0000 | 0.0017 | 0.0036 | 0.0059 | 0.0074 | 0.0079 | 0.0074 | 0.0059 | 0.0036 | 0.0017 | 0.0000
3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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;) X 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
320 | -0.0426 | -0.0404 | -0.0339 | -0.0231 | -0.0115 | 0.0000 | 0.0115 | 0.0231 | 0.0339 | 0.0404 | 0.0426
640 | -0.0807 | -0.0767 | -0.0642 | -0.0436 | -0.0218 | 0.0000 | 0.0218 | 0.0436 | 0.0642 | 0.0767 | 0.0807
960 | -0.1099 | -0.1043 | -0.0871 | -0.0592 | -0.0296 | 0.0000 | 0.0296 | 0.0592 | 0.0871 | 0.1043 | 0.1099
1280 | -0.1275 | -0.1210 | -0.1010 | -0.0686 | -0.0343 | 0.0000 | 0.0343 | 0.0686 | 0.1010 | 0.1210 | 0.1275
1600 | -0.1334 | -0.1265 | -0.1056 | -0.0717 | -0.0359 | 0.0000 | 00359 | 0.0717 | 0.1056 | 0.1265 | 0.1334
1920 | -0.1275 | -0.1210 | -0.1010 | -0.0686 | -0.0343 | 0.0000 | 0.0343 | 0.0686 | 0.1010 | 0.1210 | 0.1275
2240 | -0.1099 | -0.1043 | -0.0871 | -0.0592 | -0.0296 | 0.0000 | 0.0296 | 0.0592 | 0.0871 | 0.1043 | 0.1099
2560 | -0.0807 | -0.0767 | -0.0642 | -0.0436 | -0.0218 | 0.0000 | 0.0218 | 0.0436 | 0.0642 | 0.0767 | 0.0807
2880 | -0.0426 | -0.0404 | -0.0339 | -0.0231 | -0.0115 | 0.0000 | 0.0115 | 0.0231 | 0.0339 | 0.0404 | 0.0426
3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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; X 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200

0 0.0000 | -0.0426 | -0.0807 | -0.1099 | -0.1275 | -0.1334 | -0.1275 | -0.1099 | -0.0807 | -0.0426 | 0.0000
320 | 0.0000 | -0.0404 | -0.0767 | -0.1043 | -0.1210 | -0.1265 | -0.1210 | -0.1043 | -0.0767 | -0.0404 | 0.0000
640 | 0.0000 | -0.0339 | -0.0642 | -0.0871 | -0.1010 | -0.1056 | -0.1010 | -0.0871 | -0.0642 | -0.0339 | 0.0000
960 | 0.0000 | -0.0231 | -0.0436 | -0.0592 | -0.0686 | -0.0717 | -0.0686 | -0.0592 | -0.0436 | -0.0231 | 0.0000
1280 | 0.0000 | -0.0115 | -0.0218 | -0.0296 | -0.0343 | -0.0359 | -0.0343 | -0.0296 | -0.0218 | -0.0115 | 0.0000
1600 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 [ 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1920 | 0.0000 | 0.0115 | 0.0218 | 0.0296 | 0.0343 | 0.0359 | 0.0343 | 0.0296 | 0.0218 | 0.0115 | 0.0000
2240 | 0.0000 | 0.0231 | 0.0436 | 0.0592 | 0.0686 | 0.0717 | 0.0686 | 0.0592 | 0.0436 | 0.0231 | 0.0000
2560 | 0.0000 | 0.0339 | 0.0642 | 0.0871 | 0.1010 | 0.1056 | 0.1010 | 0.0871 | 0.0642 | 0.0339 | 0.0000
2880 | 0.0000 | 0.0404 | 00767 | 0.1043 | 0.1210 | 0.1265 | 0.1210 | 0.1043 | 0.0767 | 0.0404 | 0.0000
3200 | 0.0000 | 0.0426 | 0.0807 | 0.1099 | 0.1275 | 0.1334 | 0.1275 | 0.1099 | 0.0807 | 0.0426 | 0.0000
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38t 2 fnuald AX =AY =0.01, AT =0.01 ud2 p= % =1.0 911nAT379H 3.36-3.38

(0.5)(3200)

NERIY
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5 0 320 2560 | 2880 | 3200

0 | 1280 | 1600 | 1

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

320 0.0000 | -0.0035 | -0.0068 | -0.0096 | -0.0116 | -0.0123 | -0.0116 | -0.0096 | -0.0068 | -0.0035 | 0.0000

640 | 0.0000 | -0.0068 | -0.0132 | -0.0185 | -0.0223 | -0.0236 | -0.0223 | -0.0185 | -0.0132 | -0.0068 | 0.0000

960 0.0000 | -0.0096 | -0.0185 | -0.0259 | -0.0311 | -0.0328 | -0.0311 | -0.0259 | -0.0185 | -0.0096 | 0.0000

1280 | 0.0000 | -0.0116 | -0.0223 | -0.0311 | -0.0372 | -0.0392 | -0.0372 | -0.0311 | -0.0223 | -0.0116 | 0.0000

1600 | 0.0000 | -0.0123 | -0.0236 | -0.0328 | -0.0392 | -0.0413 | -0.0392 | -0.0328 | -0.0236 | -0.0123 | 0.0000

1920 | 0.0000 | -0.0116 | -0.0223 | -0.0311 | -0.0372 | -0.0392 | -0.0372 | -0.0311 | -0.0223 | -0.0116 | 0.0000

2240 | 0.0000 | -0.0096 | -0.0185 | -0.0259 | -0.0311 | -0.0328 | -0.0311 | -0.0259 | -0.0185 | -0.0096 | 0.0000

2560 | 0.0000 | -0.0068 | -0.0132 | -0.0185 | -0.0223 | -0.0236 | -0.0223 | -0.0185 | -0.0132 | -0.0068 | 0.0000

2880 | 0.0000 | -0.0035 | -0.0068 | -0.0096 | -0.0116 | -0.0123 | -0.0116 | -0.0096 | -0.0068 | -0.0035 | 0.0000

3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000
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v = 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200

0 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
320 | -0.0426 | -0.0297 | -0.0150 | -0.0100 | -0.0032 | 0.0000 | 0.0032 | 0.0100 | 0.0190 | 0.0297 | 0.0426
640 | -0.0807 | -0.0563 | -0.0362 | -0.0192 | -0.0065 | 0.0000 | 0.0065 | 0.0192 | 0.0362 | 0.0563 | 0.0807
960 | -0.1099 | -0.0771 | -0.0498 | -0.0269 | -0.0099 | 0.0000 | 0.0099 | 0.0269 | 0.0498 | 0.0771 | 0.1099
1280 | -0.1275 | -0.0902 | -0.0589 | -0.0326 | -0.0127 | 0.0000 | 0.0127 | 0.0326 | 0.0589 | 0.0902 | 0.1275
1600 | -0.1334 | -0.0948 | -0.0623 | -0.0350 | -0.0140 | 0.0000 | 0.0140 | 0.0350 | 0.0623 | 0.0948 | 0.1334
1920 | -0.1275 | -0.0902 | -0.0589 | -0.0326 | -0.0127 | 0.0000 | 0.0127 | 0.0326 | 0.0589 | 0.0902 | 0.1275
2240 | -0.1099 | -0.0771 | -0.0498 | -0.0269 | -0.0099 | 0.0000 | 0.0099 | 0.0269 | 0.0498 | 0.0771 | 0.1099
2560 | -0.0807 | -0.0563 | -0.0362 | -0.0192 | -0.0065 | 0.0000 | 0.0065 | 0.0192 | 0.0362 | 0.0563 | 0.0807
2880 | -0.0426 | -0.0297 | -0.0190 | -0.0100 | -0.0032 | 0.0000 | 0.0032 0.01(;0 0.0190 | 0.0297 | 0.0426
3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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v ’_‘ 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200

0 0.0000 | -0.0426 | -0.0807 | -0.1099 | -0.1275 | -0.1334 | -0.1275 | -0.1099 | -0.0807 | -0.0426 | 0.0000
320 | 0.0000 | -0.0207 | -0.0563 | -0.0771 | -0.0902 | -0.0948 | -0.0902 | -0.0771 | -0.0563 | -0.0297 | 0.0000
640 | 0.0000 | -0.0190 | -0.0362 | -0.0498 | -0.0589 | -0.0623 | -0.0589 | -0.0498 | -0.0362 | -0.0190 | 0.0000
960 | 0.0000 | -0.0100 | -0.0192 | -0.0269 | -0.0326 | -0.0350 | -0.0326 | -0.0269 | -0.0192 | -0.0100 | 0.0000
1280 | 0.0000 | -0.0032 | -0.0065 | -0.0099 | -0.0127 | -0.0140 | -0.0127 | -0.0099 | -0.0065 | -0.0032 | 0.0000
1600 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1920 | 0.0000 | 0.0032 | 0.0065 | 0.0099 | 0.0127 | 0.0140 | 0.0127 [ 0.0099 | 0.0065 | 0.0032 | 0.0000
2240 | 0.0000 | 0.0100 | 0.0192 | 0.0269 | 0.0326 | 0.0350 | 0.0326 | 0.0269 | 0.0192 | 0.0100 | 0.0000
2560 | 0.0000 | 0.0190 | 0.0362 | 0.0498 | 0.0589 | 0.0623 | 0.0589 | 0.0498 | 0.0362 | 0.0190 | 0.0000
2880 | 0.0000 | 0.0297 | 0.0563 | 0.0771 | 0.0902 | 0.0948 | 0.0902 | 0.0771 | 0.0563 | 0.0297 | 0.0000
3200 | 0.0000 | 0.0426 | 0.0807 | 0.1099 | 0.1275 | 0.1334 | 0.1275 | 0.1099 | 0.0807 | 0.0426 | 0.0000
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3.41 iflomasnamasnualdeyluzliSedauds p= 036200) _ 306 66 59 sy
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M3l 351 wamae ¢ was e ¢ =306.66 STt TaeTE e femendy 18 20
; a0 390 1230‘ / 1600 2560 | 2880 | 3200
0 0.0000 | 0.0000 | 0.0000 | 0.0000 ” o.o'oc;o! o.oooo‘. 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
320 | 0.0000 | 0.0004 | 0.0010 | 0.0022 | 0.0034 | 0.0038 | 0.0034 | 0.0022 | 0.0010 | 0.0004 | 0.0000
640 | 0.0000 | 0.0010 | 0.0025 | 0.0050 | 0.0074 | 0.0082 | 0.0074 | 0.0050 | 0.0025 | 0.0010 | 0.0000
960 | 0.0000 | 0.0022 | 0.0050 | 0.0091 | 0.0127 | 0.0139 | 0.0127 | 0.0091 | 0.0050 | 00022 | 0.0000
1280 | 0.0000 | 0.0034 | 0.0074 | 0.0127 | 0.0171 | 0.0i186 | 0.0171 | 0.0127 | 0.0074 | 0.0034 | 0.0000
1600 | 0.0000 | 0.0038 | 0.0082 | 0.013% | 0.0186 | 0.0202 | 0.0186 | 0.0139 | 0.0082 | 0.0038 | 0.0000
1920 | 0.0000 | 0.0034 | 0.0074 | 0.0127 | 0.0171 | 0.0186 | 0.0171 | 0.0127 | 0.0074 | 0.0034 | 0.0000
2240 | 00000 | 0.0022 | 0.0050 | 0.0091 | 0.0127 | 0.0139 | 0.0127 | 0.0091 | 0.0050 | 0.0022 | 0.0000
2560 | 0.0000 | 0.0010 | 0.0025 | 0.0050 | 0.0074 | 0.0082 | 0.0074 | 0.0050 | 0.0025 | 0.0010 | 0.0000
2880 | 0.0000 | 0.0004 | 0.0010 | 0.0022 | 0.0034 | 0.0038 | 0.0034 | 0.0022 | 0.0010 | 0.0004 | 0.0000
3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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M9 3.52 wamaen u Wes/ANd e 1 =306.66 i Tag3nisuefinmeady 18 9a

v > 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200
0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
320 | -0.0441 | -0.0422 | -0.0362 | -0.0258 | -0.0129 | 0.0000 | 0.0129 | 0.0258 | 0.0362 | 0.0422 | 0.0441
640 | -0.0842 | -0.0805 | -0.0691 | -0.0491 | -0.0246 | 0.0000 | 0.0246 | 0.0491 | 0.0691 | 0.0805 | 0.0842
960 | -0.1161 | -0.1110 | -0.0950 | -0.0674 | -0.0338 | 0.0000 | 0.0338 | 0.0674 | 0.0950 | 0.1110 | 0.1161
1280 | -0.1358 | -0.1297 | -0.1110 | -0.0787 | -0.0394 | 0.0000 | 0.0394 | 0.0787 | 0.1110 | 0.1297 | 0.1358
1600 | -0.1424 | -0.1360 | -0.1163 | -0.0824 | -0.0413 | 0.0000 | 0.0413 | 0.0824 | 0.1163 | 0.1360 | 0.1424
1920 | -0.1358 | -0.1297 | -0.1110 | -0.0787 | -0.0394 | 0.0000 | 0.0394 | 0.0787 | 0.1110 | 0.1297 | 0.1358
2240 | -0.1161 | -0.1110 | -0.0950 | -0.0674 | -0.0338 | 0.0000 [ 0.0338 | 0.0674 | 0.0950 | 0.1110 | 0.116l
2560 | -0.0842 | -0.0805 | -0.0691 | -0.0491 | -0.0246 | 0.0000 | 0.0246 | 0.0491 [ 0.0691 | 0.0805 | 0.0842
2880 | -0.0441 | -0.0422 | -0.0362 | -0.0258 | -0.0129 | 0.0000 | 0.0129 | 0.0258 | 0.0362 | 0.0422 | 0.0441
3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 00000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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. 5 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200
0 0.0000 | -0.0441 | -0.0842 | -0.1161 | -0.1358 | -0.1424 | -0.1358 | -0.1161 | -0.0842 | -0.0441 | 0.0000
320 | 0.0000 | -0.0422 | -0.0805 | -0.1110 | -0.1297 | -0.1360 | -0.1297 | -0.1110 | -0.0805 | -0.0422 | 0.0000
640 | 0.0000 | -0.0362 | -0.0691 | -0.0950 | -0.1110 | -0.1163 | -0.1110 | -0.0950 | -0.0691 | -0.0362 | 0.0000
960 | 0.0000 | -0.0258 | -0.0491 | -0.0674 | -0.0787 | -0.0824 | -0.0787 | -0.0674 | -0.0491 | -0.0258 | 0.0000
1280 | 0.0000 | -0.0129 | -0.0246 | -0.0338 | -0.0394 | -0.0413 | -0.0394 | -0.0338 | -0.0246 | -0.0129 | 0.0000
1600 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1920 | 0.0000 | 00129 | 0.0246 | 0.0338 | 0.0394 | 0.0413 | 0.0394 | 0.0338 | 0.0246 | 0.0129 | 0.0000
2240 | 0.0000 | 0.0258 | 0.0491 | 0.0674 | 0.0787 | 0.0824 | 0.0787 | 0.0674 | 0.0491 | 0.0258 | 0.0000
2560 | 0.0000 | 0.0362 | 0.0691 | 0.0950 | 0.1110 | 0.1163 [ 0.1110 | 00950 | 0.0691 | 0.0362 | 0.0000
2880 | 0.0000 | 0.0422 | 0.0805 | 0.1110 | 01297 | 0.1360 | 0.1297 | 0.1110 [ 0.0805 | 0.0422 | 0.0000
3200 | 0.0000 | 0.0441 | 00842 | 0.1161 | 0.1358 | 0.1424 | 0.1358 | 0.1161 | 0.0842 | 0.0441 | 0.0000
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= 0 320 2560 | 2880 | 3200

\tW T S s
:“'fr/_ o

1600 | 1

0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

320 | 0.0000 | -0.0048 | -0.0092 | -0.0132 | -0.0164 | -0.0178 | -0.0164 | -0.0132 | -0.0092 | -0.0048 | 0.0000

640 0.0000 | -0.0092 | -0.0180 | -0.0257 | -0.0318 | -0.0345 | -0.0318 | -0.0257 | -0.0180 | -0.0092 | 0.0000

960 | 0.0000 | -0.0132 | -0.0257 | -0.0367 | -0.0453 | -0.0491 | -0.0453 | -0.0367 | -0.0257 | -0.0132 | 0.0000

1280 | 0.0000 | -0.0164 | -0.0318 | -0.0453 | -0.0558 | -0.0604 | -0.0558 | -0.0453 | -0.0318 | -0.0164 | 0.0000

1600 | 0.0000 | -0.0178 | -0.0345 | -0.0491 | -0.0604 | -0.0654 | -0.0604 | -0.0491 | -0.0345 | -0.0178 | 0.0000

1920 | 0.0000 | -0.0164 | -0.0318 | -0.0453 | -0.0558 | -0.0604 | -0.0558 | -0.0453 | -0.0318 | -0.0164 | 0.0000

2240 | 0.0000 | -0.0132 | -0.0257 | -0.0367 | -0.0453 | -0.0491 | -0.0453 | -0.0367 | -0.0257 | -0.0132 | 0.0000

2560 | 0.0000 | -0.0092 | -0.0180 | -0.0257 | -0.0318 | -0.0345 | -0.0318 | -0.0257 | -0.0180 | -0.0092 | 0.0000

2880 | 0.0000 | -0.0048 | -0.0092 | -0.0132 | -0.0164 | -0.0178 | -0.0164 | -0.0132 | -0.0092 | -0.0048 | 0.0000

3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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. x 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200
0 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
320 | -0.0441 | -0.0287 | -0.0155 | -0.0042 | 0.0036 | 0.0000 | -0.0036 | 0.0042 | 0.0155 | 0.0287 | 0.0441
640 | -0.0842 | -0.0547 | -0.0293 | -0.0077 | 0.0069 | 0.0000 | -0.0069 | 0.0077 | 0.0293 | 0.0547 | 0.0842
960 | -0.1161 | -0.0750 | -0.0399 | -0.0102 | 0.0098 | 0.0000 | -0.0098 | 0.0102 | 0.0399 | 0.0750 | 0.1161
1280 | -0.1358 | -0.0875 | -0.0461 | -0.0114 | 0.0118 | 0.0000 | -0.0118 | 0.0114 | 0.0461 | 0.0875 | 0.1358
1600 | -0.1424 | -0.0915 | -0.0479 | -0.0114 | 0.0126 | 0.0000 | -0.0126 | 0.0114 | 0.0479 | 0.0915 | 0.1424
1920 | -0.1358 | -0.0875 | -0.0461 | -0.0114 | 0.0118 | 0.0000 | -0.0118 | 0.0114 | 0.0461 | 0.0875 | 0.1358
2240 | -0.1161 | -0.0750 | -0.0399 | -0.0102 | 0.0098 | 0.0000 | -0.0098 | 0.0102 | 0.0399 | 0.0750 | 0.1161
2560 | -0.0842 | -0.0547 | -0.0293 | -0.0077 | 0.0069 | 0.0000 | -0.0069 | 0.0077 | 0.0293 | 0.0547 | 0.0842
2880 | -0.0441 | -0.0287 | -0.0155 | -0.0042 | 0.0036 | 0.0000 | -0.0036 | 0.0042 | 0.0155 | 0.0287 | 0.0441
3200 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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- x 0 320 640 960 | 1280 | 1600 | 1920 | 2240 | 2560 | 2880 | 3200

0 0.0000 | -0.0441 | -0.0842 | -0.1161 | -0.1358 | -0.1424 | -0.1358 | -0.1161 | -0.0842 | -0.0441 | 0.0000
320 | 0.0000 | -0.0287 | -0.0547 | -0.0750 | -0.0875 | -0.0915 | -0.0875 | -0.0750 | -0.0547 | -0.0287 | 0.0000
640 | 0.0000 | -0.0155 | -0.0293 | -0.0399 | -0.0461 | -0.0478 | -0.0461 | -0.0399 | -0.0293 | -0.0155 | 0.0000
960 | 0.0000 | -0.0041 | -0.0077 | -0.0102 | -0.0113 | -0.0114 | -0.0113 | -0.0102 | -0.0077 | -0.0041 | 0.0000
1280 | 0.0000 | 0.0036 | 0.0069 | 0.0098 | 0.0118 | 0.0126 | 0.0118 | 0.0098 | 0.0069 | 0.0036 | 0.0000
1600 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
1920 | 0.0000 | -0.0036 | -0.0069 | -0.0098 | -0.0118 | -0.0126 | -0.0118 | -0.0098 | -0.0069 | -0.0036 | 0.0000
2240 | 0.0000 | 0.0041 | 0.0077 | 0.0102 | 0.0113 | 0.0114 | 0.0113 | 0.0102 | 0.0077 | 0.0041 | 0.0000
2560 | 0.0000 | 0.0155 | 00293 | 0.0399 | 0.0461 | 0.0478 | 0.0461 | 0.0399 [ 0.0293 | 0.0155 | 0.0000
2880 | 0.0000 | 0.0287 | 0.0547 | 0.0750 | 0.0875 | 0.0915 | 0.0875 | 0.0750 | 0.0547 | 0.0287 | 0.0000
3200 | 0.0000 | 0.0441 | 0.0842 | 0.1161 | 0.1358 | 0.1424 | 0.1358 | 0.1161 | 0.0842 | 0.0441 | 0.0000
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FEwamadnanulUsunsn Matlab

k1

1A Han1enaluauIdetaznanddiedianisien 1Usunsu Matlab U995
o s ow 1 @ d T a %’ ~
MurauFedaaanlumsdszuaainamasyesdauuugnanasnaas lua1aunudnensy f

@ o .ﬁ 4 o as = [ %
vy 1dvmsd@ouiiuan Tael435uand-nuasenliluaz T3 oneinneady 18 yanuilgywm
1 é = 9 o 9 A o s g [~
Aoy FaWamasn 1aannsaiunal18 115Ny Matlab ADN1SENAIVBITTAVUT AINLT
] ¥ a

yoensziein Iufemamuuuny x uazuay y (Z,U,7) aauuldsunsumsfiiuiuis

3
fuavved 2 5iluaanelii

1. Tlsunsumsmunaudesamylasli s uand-uasenil

0 -1 0 0 00=1 -
fviuald 4=[=1 0 0 AT [ YIS M= 0. POSAK % 0.01
0 €20 1t -1 0 0
uaz N =50
% _____ . — e L 0 ¥ N D W R Y A A S B . SN AN e
clear all;
cle;
format short;

% fvuamAfiaIe
A=[0-10;-100;000];
B=[00-1;000;-100];
N = 50;

1=eye(3);

dT = 0.006;

dX =0.01;

dyY = dX;

p = dT/dX;

L = 1/dX;



M = 1/dY;

AA = A*A;

BB = B*B;

AB = A*B;

BA = B¥A;

F1 =I-((p"2)*(AA+BB));
F2 = (1/2)*p*A*(I+(p*A));
F3 = (12)*p*A*(I-(p*A));
F4 = (1/2)*p*B*(I+(p*B));
F5 = (1/2)*p*B*(I-(p*B));
F6 = (1/8)*(p"2)*(AB+BA);

o = as =) d o
% mMsmuadaaslas 19 suandg-1uas on

WLax = cell(L+1,M+1,N+1);

% misouluSuduiie t=0
form=0:M
for1=0:U
WLax {I+1,m+1,1} = [(I*dX)*(1-(1*dX))*(m*d Y )*(1-(m*dY)); 0; 0];
end

end

% D1TVIHAIRDY W
forn=1:N
form=2:M
forl=2:1L
WLax {l,m,n+1} = (F1*WLax {Lm,n} H(F2*WLax {I+1,m,n})-(F3*WLax {l-1,m,n})
+HF4*WLax {lm+1,n})-(F5*WLax {l,m-1,n})+(F6*(WLax {l+1,m+1,n}
-WLax {l+1,m-1,n}-WLax {l-1,m+1,n}+WLax{l-1,m-1,n}));
end

end
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o miven lvveu t> 0
forl=1:L-1
fVW = WLax{l+1,2,n+1};
vV ={fVW(3,1);
bVW = WLax{l+1,Mn+1};
bV =bVW(3,1);
WLax{l+1,1,n+1} = [0; 0; fV];
WLax {l+1,M+1,n+1} =[0; 0; bV];
end
form=1:M-1
bUW = WLax {2 m+1,n+1};
bU =bUW(2,1);
fUW = WLax{L.m+1,n+1};
fU =fUW(2,1);
WLax {l,m+1,n+1} =[0; bU; 0];
WLax{L+1,m+1,n+1} = [0; fU; O];
end
WLax{1,1,n+1} = [0;0; 0];
WLax {1,M+1,n+1} = [0;0; 0];
WLax{L+1,1,n0+1} = [0; 0; O;
WLax {L+1,M+1,n+1} = [0; 0; 0];

end

savefile ='W _LAX.mat';

save(savefile, "WLax")

% = . - - i : -
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2. isunsumssnnas siaieulealiisSmaiiameady 18 90

Y ¥
msdadrinulas ¥ neianeady 18 el dieldwamas Taslszuna

sa d & 1
YRITUANS-IUATNH I LN LAY

]

0|, AX=AY=0.012 , AT=0.01
0

0 -1 0 0 0
fnuald 4=|-1 0 0|,B=[0 0
0O 0 O -1 0
uay N=50
% __________________________________ B s
clear all;
cle;
format short;

% SINUARIAIHAI
A=[0-10;-100;000];
B=[00-1;000;-100];
N = 50;

[=eye(3);

% Anaf N1Fluasuand1auas o
dT = 0.006;

dX = 0.01;

dY =dX;

p=dT/dX;

L = 1/dX;

M= 1/dY;

% fnah NlFlus1Soenameaau 18 ga
dTADI = 0.012;
dXADI = 0.01;

dYADI = dXADI;



pADI = dTADI/dXADI;

LADI = 1/dXADI;

MADI = 1/dYADI;

pbl = (-1/4)*(pADI*B);

pb2 = (1/4)*(pADI*B);

pal = (-1/4)*(pADI*A);

pa2 = (1/4)*(pADI*A);

pa3 = (-1/8)*(pADI*A);

pa4 = (1/8)*(pADI*A);

% AuouYpdIs I stand-nuaseuiluumu lumsmurnaesdit o eianaady 18 19
% iNoudT VRO LB LD

[ ULeft,URight,VSouth,VNorth ] = BcForADI( L.M,N);

% mssnnudianayleslddslsoonmmuaay 18 18
WADI = cell(LADI+1,MADI+1,N+1);

Wstar = cell(LADI+1,MADI+1,N+1);

% Aou luEudu e t ~o
form =0 : MADI
for1=0:LADI
WADI{lI+1,m+1,1} = [(1*dXADI)*(1-(1*dXADID))*(m*dYADI)*(1-(m*dYADI)); 0; 0];
end

end

% Andou'lvven e t> 0
forn=1:N
for|=0:LADI
WADI{l+1,1,n+1} =[0; 0; VSouth(n,I+1)];
WADI{l+1, MADI+1,n+1} = [0; 0; VNorth(n,l+1)];

end
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form =0: MADI
WADI{1,m+1,n+1} =[0; ULeft(n,m+1); 0];
WADI{LADI+1,m+1,n+1} = [0; URight(n,m+1); 0];
end

end

% Find System A of W Star

sysA = findSysA( LADI,pb1,pb2.1);

% Find System A of W (ADI)

sysAw = findSysAw( LADI,pal,pa2,l);

% MIAUIUN W Star
bl = cel(LADI,N);
b2 = cel(LADLN);
b3 = cell(LADI,N);
sysX = cell(LADI+1,1);
forn=1:N
forl1=2:LADI
Wstar{l,1,n+1} = ((0.5)*WADI{1,1,n} +(pad*(WADI{I+1,1,n}-WADI{l-1.1,n}))
+((0.5)*WADI{],1,n+1 })+(pa3*(WADI{1+1,1,n+1}-WADI{l-1,1;n+1}));
Wstar{l, MADI+1,n+1} =((0.5)*WADI{l, MADI+1,n})+(pad*(WADI {I+1,MADI+1,n}
-WADI{l-1, MADI+1,n}))+((0.5)*WADI {IMADI+1,n+1})
+(pa3*(WADI{l+1,MADI+1,n+1}-WADI{l-1, MADI+1,n+1 )
bl{l,1} = (pal *WADI{l-1,2,n})+WADI{1,2,n}+(pa2 *WADI{l+1,2,n})
+(pb1*Wstar{l,1,n+1});
sysB = [b1{l,1}];
adSysBstar = sysB;
form =3 : MADI-1
b2{l,m-2} = (pal *WADI{l-1,m,n} +WADI{L,m,n}+(pa2*WADI{1+1,m,n});
sysB = [adSysBstar; b2 {l,m-2}];

adSysBstar = sysB;



end
b3{l,1} = (pal*WADI{l-1, MADI,n} +WADI{|,MADI,n}+(pa2*WADI{l+1,MADI,n})
+(pb2*Wstar {l, MADI+1,n+1});
sysB = [adSysBstar; b3{l1,1}];
sysX{l,1} = sysA\sysB;

end

g 1
YeN3LENINUAT Z,UV

-Wstar = splitWstar( LADI,MADI,n,sysX,Wstar );

% MIMUINNT W
bwl = cel(LADLN);
bw2 = cell(LADIN);
bw3 = cell(LADI,N);
col =LADI-1;
sysXw = cell(LADI+1,1);
form =2 : MADI
bwl{m,1} = (pb1*Wstar{2,m-1,n+1})+Wstar{2,m,n+1}+(pb2*Wstar{2,m+1,n+1})
+(pal *WADI{1,m,n+1});
sysBw = [bwl{m,1}];
adSysBw = sysBw;
loop = col-2;
count =1;
while count <= loop
bw2{m,1} = (pb1*Wstar{count+2,m-1,n+1} )+Wstar{count+2,m,n+1}
+(pb2*Wstar{count+2,m+1,n+1});
sysBw = [adSysBw; bw2{m,1}];
adSysBw = sysBw;
count = count+1;
end
bw3{m,1} = (pb1*Wstar{MADI,m-1,n+1} )+Wstar{MADI,m,n+1}

+(pb2*Wstar{MADI,m+1,n+1})+(pa2*WADI{MADI+1,m,n+1});
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sysBw = [adSysBw; bw3{m,1}];
sysXwim,l} = sysAw\sysBw;

end
<4 ¥
o3BT Z,U,V

WADI = splitWADI( LADI,MADLn,sysXw,WADI );

end

savefile="W ADIL.mat';

save(savefile, WADI'")

% _______________ S = A | s = o ey Sl — —— —— — = —

o 1 o a o ast o 4 as
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Abstract—The water current simulation is important for the
water-quality measurement in reservoirs. A mathematical model
of the water current in a uniform reservoir is proposed. It is
simulated by using a hydrodynamic model of a two-dimensional
shallow water equation. The model gives the velocity and ele-
vation of the water in the reservoir. The results can be used as
the input data for the adveetion-diffusion-reaction equation as
water quality model. In previous research, the numerical solution
of the hydradynamic model is introduced by the Lax-Wendroff
methed that limited by a stability condition. In this research, an
agreement numerical method to a non-dimensional form at the
hydrodynamic model is proposed, The eighteen point alternating
direction implicit (ADI} method can approximate the solations
without the limitation of the stability condition. The ADI is a
second-arder accuracy scheme that gives more accurate solutions.

[. INTRODUCTION

The mathematical simulation is an important method fo
detect the quality of water in consideration areas. For the shal-
low water mass transport problems that presented in [1], the
method of characteristics has been reported as being applied
with success, but it presents in real cases some difficulties. In
[6] and [19], the finite element method for solving the water
pollution meodels in one- and two-dimensional water areas
are presented, respectively. The most of mathematical model
require data concerning with velocity of the current at any
point in the domain. The hydrodynamic model provides the
velocity field and tidal elevation of the water. Those results are
data for the dispersion model. In [7]-[18], they used the finite
difference method to the hydrodynamic model with constant
coefficients in the uniform reservoir.

The most of nonuniform flow model require data concerned
with velocity of the current at any point and any time in the
domain. The hydrodynamic model provides the velocity field
and tidal elevation of the water.

Researches on finite difference schemes have considered on
numerical accuracy and stability. There are several high qual-
ity numerical schemes, such as QUICK/QUICKest schemes,
Lax-Wendroff scheme, Crandall scheme, and Dufort-Frankel
scheme, efe. have been developed to enhance model perfor-
mangces. These schemes have outstanding stability and high
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order accuracy. They are requirement for advection dominated
systems. Although, these schemes need boundary and initial
conditions that make them difficult to use. They need more
computing effort since iterations for more grids are involved
in each computation step. For example, the QUICKest scheme
uses a three-point upstream-weighted quadratic interpolation,
and needs the stop criteria controlled iterations for each grid
in order to enhance accuracy. The scheme carry out a heavy
computing load. Since it involves two upstream points, the
upper boundary conditions need to be defined carefully before
starting computation [3].

Averaging the equation over the depth, discarding the term
due to Coriolis force, shearing stresses and surface wind, it
follows that the two-dimensional linear shallow water equation
is applicable [5]. In this research, we use the alternating
direction implicit (ADI) method to approximate the velocity
and the tidal elevation of water in a uniform (rectangular)
reservoir.

[[. THE HYDRODYNAMIC MODEL

The continuity and momentum equations are govern the hy-
drodynamic behavior of the reservoir. Averaging the equations
over the depth, discarding the term due to Coriolis parameter,
shearing stresses and surface wind. The well-known two-
dimensional shallow water equations

a¢  a ; 5] ;

ke N Il 1 S i =

e tChu + f)y[{h + )yl 0, (1)
du ac
atip =4 @
duv 8¢
iy -t B

where h{z,y) be the depth measured from the mean water
level to the bed of the reservoir, {(x, y,t) is the elevation from
the mean water level to the temporary water surface or the tidal
elevation, g is the acceleration due to gravity, and u(z,y,1)
and v(z,y,t) are the velocity components, for all (z,y) €
[0, 8] x [0,{]. We now intraduce the two-dimensional non-linear
shallow water equations with dintensionless form [7] by letting




U = w/Vah,V = v/\ah X = /LY = y/L,Z = (/h and
T = t/gh/l,

07  oU oV

7 T ax g}/ = & @
ol ¢
o ?; = @ )
oV 0z

in © x [0,7] where © = (0,1) x (0,1) with the
initial conditions given for Z(X,Y,0) = f(X,Y) and
U{X,Y,0) = V(X,Y,0) = 0. The boundary conditions given
for Z(0,Y,T) = F1H, T) = Z(0 I = SR T/~ 8
and U(0,Y,T) & (1, Y,T) = (Y, T)and V(X,0,TY =
V(X,1,T) = (X, T) al &1.

I11. A NUMERICAL TECHNIQUE
A. Numerical solution of the hvdrodynamic model

The equations (4)-(6) can be written in the matrix form

r)W aw aw
o Ao B @
where
Hfl (] -1 0
W = Wy A= =10 000 (8)
Wy 0 0 0
g 0 -1
gx 0, SRRRY, (9
1.0 <0

W, = Z, W5 = U and Wy = V. We now diseretize Eq.(7}
by dividing the interval [0,1] into £ and A subintervals
such that LAX = 1 and MAY = 1, and the interval
[0,7] into N subintervals such that NAT = 7. We can
then approximate Wi{X;, Vi, T5) by W | value of the
difference approximation of W1(X, ¥, T') at point X = [AX,
V =mAY and T = nAT, where 0 SIS L, 0 < m < M
and 0 < n < N, and similarly defined for W3} and Wi
The grid point (X3, Y., T,,) are defined by )L; = [AX for
alll =0,1,2,...,E Vi = mAY for all nt =Qpiplpeeer il
and T,, = nAT &:-r alln=0,1,2,..., N in which L, ftf ané
N are positive integers. Using the eighteen point alternating
direction implicit (ADI) method in [2] and [4] to Eq.(7}, the
finite difference equation can be obtained as follows:

[F—~ 4pB(A} Vv }1[1--;;4(;3“\ V)W
1
= I + 3pB(Ay + V¥l 4 ZpA(AX FV )W, (10)
It concerns nine grid points at each time steps and is results
an eighteen point formula. Equation (10) ecan be split in

Peaceman-Rachford form {4] as

Step I determine Hfz“;:’ involving Y-direction,

ity —Pﬂ(ﬂy + Uy W =

123

[+ —pﬂt’,ﬂx + VWi
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TABLE 1
TABLE OF WATER VELOCITY u{x, %,t) IN THE X-DIRECTION WHEN
Az = Ay = 800m anD At = 102.22sec

Ty 0 0.25 0.50 0.75 I
0 | 0.0000 | 0.0000 | 00000 | 0.0000 | 0.0000
025 | 02210 | -0.0319 | 0.0044 | 0.0319 | 0.2210
050 | 03124 | -0.0379 | 0.0063 | 0.0379 | 0.3124
0.75 | 02210 | -0.0257 | 0.0044 | 0.0257 | 0.2210
I | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

Step II:determine W' ! involving X-direction,

tm

(F— %pA(AX V)W = (7 4 %pB(Ay + Ty Wrt

Im

where I«I"‘,’"‘:;I is an intermediate value,

Wi

W~ Vi | My Wit = Wi, - Wy,
Wi

G Wi o R CWh

and p = AT/AX. A finite difference equation (10) has
second-order accuracy and the condition for its stability is
satified unconditionally [2], [4].

IV. WATER QUALITY EVALUATION

We consider the uniform reservoir with dimension 3.2 x 3.2
km? and the constant depth i = 1 m. The reservoir is meshed
with 16 grids points with Az = Ay = 800 m and taking time
interval Af = 102.22 sec.

I order to simulate the problem, we change the variables
inte dimensionless form of equations (4)-(6). Initially the
water in the reservoir is assumed to be motionless u =
0, v = 0. The water elevation is also transformed into a
non-dimensional form. In this example, it is assumed to be
a funetion that satisfied all initial and boundary conditions
as Z(X,Y,0) fIXY) = X(1 - X)Y(1 - Y) and
U0y, Ty =U(,¥,T) = sin(Yx)sin(T) and V(X,0,T) =
V(X,1,T) = sin{X7)sin(T).

After we take Eq.(10), following their steps and solving the
system of linear equations using LU-decomposition, we can
obtain the finite difference solution of water velocity in x-
,y-directions and water elevation at each time increments as
shown in Tables [-IIL, respectively.

V. CONCLUSION

The model for evaluation of the velocity and elevation of
the reservoir is approximated by using the eighteen point
ADI method with constant coefficients. In this research, an
agreement numerical method to a non-dimensional form of the
hydrodynamic model is introduced. The 18 point ADI method
can calculate the solutions without the problems of the stability
condition. The method governs a large linear system for each
step of calculations. Although, it turm out good agreement




TABLE 1l
TABLE OF WATER VELOCITY »(, ¥,1) IN THE Y-DIRECTION WHEN
Ar = Ay = 800m anp At = 102.223ec

Ty 0 0.25 0.50 0.75 1
0 0.0000 0.221¢ 03124 02210 0.0000
Q.25 | 0.0000 | -0.0288 | -0.0382 | -0.0288 | 0.0000
0.50 | 0.0000 0.0044 (.0063 0044 0.0000
0.75 | 0.0000 0.0288 0.0382 0.0288 0.0000
1 0.0000 | 02210 | 03124 | 02210 [ 0.0000
TABLE Hl
TABLE OF WATER ELEVATIONS (T, %,t) WHEN Ar = Ay = 800m AND
At = 102.22s¢c
T,y Q 0.25 0.50 .75 i
1] 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.25 | 0.0000 | 0.0490 | 0.0547 | 0.0350 [ 0.0000
0.50 | 0.0000 | 0.0548 | 0.0577 | 0.0352 | 0.0000
0.75 | 0.0000 | 0.0354 | 0.0355 | 0.0Z14 | 0.0000
1 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

solutions without stability limitation. These means that we can
choose large time increment (At). Therefore, the computer
time of calculation of our technique as fast as we required.
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