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(1) i B o RO EOES (H)
H = H+ E} d H,
Hy, @ HM3EHOES
dH, : s,tanc,
a,  k—1FBOHIMIZBIT 2 KA

(2) ZEIZBT S (H) OFtHE
H=3PH/ %P
P=1/S;

(3) PG (AH) & Z DM O RO (d H)
AMH = H—H= % dH, : i BiROSaOms o

L
dH, = (AH/Si)E1 S RO L H O R RO IEE
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2721 FEAEXOHEK
ROV, IR R OIS ORISR X 0 i (i) 270 %,
VU, +W, =0
V3, +W,=0
v,—vstos W, =0
DS s REGFROTIIONA, . SO E
Wi, Wy, W, @ JERMOTA, EE, EROMEE

2722 #AFE@EB (¢) RUOHEEE (W) OFE
RHELIZBWT
nl
= tyt+ kglﬁlk* (n,£1)180°—0°
n2
Uy =t + k§1,82k* (n,=1)180° —7,
L2128V T
n3
t/3 = ft kglﬁmc* (n,21)180° —0°
nd
v, = ty+ lgl,é’lk— (n,=1)180° —7,
nb
t/5 =l T k§1185k7 (n;£1)180° — 75
t/os = t/1_7’15
75 - M LSBT A 1 RO (FHM) & 5 B OB T & o
Tsy - IS 212BT A b MO S (FHM) & 3B OBEE S & DdA

W, = t/lft/z
W, = t%*l‘;
Wy = t5—t)
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2723 FEEE (x/, ) RUBEZE (W, W,) Oit&E
ZTE1IZBWT

nl+1 nl+1

Ill =xy T kgl dzy y/1 = Vot kgl Ay

n2+1 n2+1
Ty = ot k§1dx2k Vo = Vo k§1dy2k
L2128V T
, n3+1 , n3+1
Ty = Tzt k;1d13k » Y3 = Yogt k;IdySk

n4+1 n4+1

Ty = xoyt kgl dzy , ¥i=vut kgl d

n5+1 n5+1

T = g5t k;] dag, , ¥5= vt kgl d wsy

dx;, = Sit COS Ly, dyy = Sy sin
W, =zx\—zx, , W/;1:y/17y/2
I/V;ZZI;*I; s W/;z:ylafyit
W, =xs—12, , Wy = y5—v5

2124 1&@ (H) RUOMAZE (W,) OFtHE
ZE1LICBWT

, nl+1
H = H,+ /Z dH,

=1
, n2+1
Hy= Hy,+ kzl d H,,
TR 2128V
, n3+1
Hy= Hy+ kZ d Hy,

=1
n4d+1

H, = Hyt+ ¥ dH,

n5+1

H} = Hy+ k; d Hy,
dH, = s;," tanay,

ay 1B (k—1) FHORESIZBIT 2 5 A

Wi = HI_le
Wy, = Hy—H)
Wiy = Hs—H;

2725 FTEE
(1) s

CV+W=0
V)
1 -1 0 0 0 Vy W,
C=1]0 0 1 -1 0, V=]l W=| W
1 0-1 01 v, Wy
Us
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(2) FHPBE T RESK
V=P YK

I/, 0 0 0 0

o 1/, 0 0 0 K,
P'=| 0 0 1/, 0 0 K=K,

o0 0 0 1/P 0 K,

0 0 0 0 1/P

(3) EHAAEA L
(CP'CHK+W =0
K=—-(cpP'cH'w
V= (P H'(cPp'chH'w

213 BAAERICKDAE

2731 FHmAOEALERN

LHPPHEHEQE T (L H#) oFMAOBITFERIZRAIZ L 5,

v, = —6t,+ot,— {(t,—t,)+dt}  E=mP,
v, B

th, t T EPR S EQIZ BT B T OAE J5 15
8ty Otytt, AR T DAL

dt; = Byt élﬁﬂc— (n,21)180° —7;
By kW HDHEFIZBIT S EHIRSA
Bo; - HFEEIZ BT 2 BlA A

Y, L REE B BB A

P=1/BHRAOE)  MOWa, BIKRADE (n,+2)

n; o HiEE
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27132 EROERFGER
(1) AP HRZHQET (M) DB ENIIKAIZ L b,
v, = —ozx,+o6x,~ {(x,—z,)+dz;} E=EP,
v, = —6y,t6y, —{(y,—y,) +dy}  HE=mP,
v RE R
(), (x, yp) @ ZH P RUZE I Q DARE AR
(0, 6v,), Bz, 6y,) @ BCEBFEIZR S AL
dx;, dy; * ZZriP QR (1B OB E
P, =178, (S; : P QHDBINEKE)
(2) BRI (x, 9) 255 (2, ) TTOBMTRERITKRIZE 2,
v, =6x,~ (x—z))+dz;}  E&EP
v, =6y,— {((y—y) +dy}  E=®P
(3) Z&xi (), vy) SRR (z, v) T TOBHHAERIIRRIZL 50
v, = —6x,~ {(z,—2)+dx;} HEP,

1

v, = —6y,— {(y,—y) +dy,} E=EP,

2733 BFEOBAHERX

(1) KEPPLEMQET () DOEHBOBIMITAERIIKRAUZL 2,
v, = —0H,+6H,~{((H,~H))+dH)}  E&P
v, 1 FRAE
H), H] @ 285 P RO QDR EES
6H,, 0H, * BUERESE IR A Hfl ki
dH; : ZE P QM OB R
P=1/8, (S; 1 PQHMOBNEKMREE)

(2) BEHL (D 205280 (H) $TOBMTRERIIRRIZ L 2,
v, =0H,—{(H—H,)+dH}  HE&P,

(3) Zext (Hy) »HBEAA (H) T ToOBNGENIIRAIZL 2,
v, = —0H,~{(H,—~H)+dH) E&P

2734 ERFREXOERROEDER
S OB AER D 5 LR RN 2 MW LER 21T, HAOFIEE RO L. ZOTMHD
FIGRERD SPCERRE Z B L. RO BT 2 M L EW 21T, PR EZ KD S,
R OB S BB Z M LER 2 v, RS0 PIaEE Rk %,

2.7.35 FHIEEDE
(1) ZEP QM (M) ofdf (B,) ~OHIE (68,
6B, = AR,/ (FAOBLAMEDRL) © Hfly By ~OHIEME
AB, =X6B, =Bi—dt; : PQEMOAGIAOMEE
B;= (t,+6t,)—(t,+6t,)
(2) P QHOFERE (x,, v,) (z,, v,) ROFHERS (H,, H)

x,=x,+6z, , x, = x,+oz,
v, =y, +t6y, , v, =V, 6y,
HPZH;+5HP , Hq:H;+5Hq
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(3) ZEmiP QM (i B DOFMERE (2, vi) RUEER (Hj) ~OMIE 6z, 6y,

T EERIC B A L 7R H O A ORI
L
Sz, = (Aati/Si)kZl1 s, toz,

L
0V = (Ayi/si)k§13k+5yp

L
0H, = (AHi/Sl-)]gl s, T0H,

Az; = éx,—0z, P QM () O xBEOMEE
Ay, = 0y,—06y, ZHEP QM (i) @ yEEOMEE
AH, = 6H,—6H, :ZHP QM (i) OREmOMEE

28 FHEAEZRICKLSFHEREER EAMBRUEER EOEEOFHE
281 FHEREREOHER

T, = tan {yz le (t—T)

,— 1,
72720,
x, v LB X OV 2 o R
SR ELIRR: (v—y) >0, (x,—x) >0
B2RE D (v—y) >0, (z,—x) <0
FEIRM : (y,—y) <0, (x,—x,) <0
FARKE: (v,—y) <0, (x,—x,) >0

17 17

(v (2, —x) + 7 (x,—x) (Y= )

_ - _ b _ b
(=T 4miR, 12mi R,

2.8.2 EAEM LD
\/(xzfxl)2+ (yzfﬁﬁ)z

Siz = s
S
s 1 2 2
3;::mo{r+gif;g%yl+yu@+yz%
7272l

i%=¥ﬁﬁﬁM@%ﬁﬁ@$ﬁ%%$ﬁ
T A AR O X Hl_F 2 B0 AR AR (0.9999)

283 MRFRICEHT DRI

yz]
mn= p+2&mﬁ

72720,
vy MO y R
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29 EREHELTERE. THREARUBRAERZRODEHE
291 BEYRUREE 1

6 . ’
_ ” - o - 1 ¢ sin hy
®=x+tp j;l 6]~ sin 25y, A = }10+ tan [W]
292 FHFHHINER ¢y RUBREHmM
[ 7'+0 tan & tan hy’ _ A /cos’&+ sinh’y’ { 1—n 2}
7= tan {olffltan Etanhy )" a o”+c” 1+ ( I1p tan ¢)

72721,
0y HTEO X ERE R OY EERE
©o Ao ¢TI A R R G S D RERE e OSHR B
me IS AR O Xl 12 B0 A RREL (0.9999)
a, F IO ERER R

I £E= X+_S_¢° =2
2F—1° A A
5 5
g =F— Z B, sin 2j& cos h2jn, n =n— Z B; cos 2jE sin h2jn

i=1 i=1

n

5 5
o’ =1— ). 28 cos 2jE cos h2jn, T = ), 2jB; sin 2j€ sin h2jz

j=1 j=1

12,87 4 1 4, 8l 5, 1, 1 4 437 , 46
B g g e e 12 P T s T s 1440 1057
B:” s 37 4—20956:4397 4_1155:45835
5480 840 4480 7' 161280 504 77 161280

Y — sin 1[ sin &’ J

cos hn’

o 25 o5 116 , 26 5 2854 o . T , 8 , 227 , 2704 ; 2323
51*27’1, 37’L 2n°+ 45 IL+451L 675 IL,62 3n 572 45 n 315 n 945 n,
5 06 o 136 , 1262 ; 73814 o 4279 , 332 ; 399572

8157 35 105~ 2835 "' 630 35 14175
5 M4 5 144838 . 601676
5 315 6237 7% 22275
5

—:moa[ by e .J—:moa
Si = Tam Aop,,+]_§1 A;sin 2y |, A = 75 -A,

2 4 3 5 4

n n 3[ n n ] 15[ s N J

= 14+=—4 = = |- T - -

Ag =T A 2" e AT el )

7_375[ 3_i5} 315 , . 693
A= g e b AT g AT T g
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210 FREEBRELTER. FFRREARUBREREZKRDS
2101 XERRUY R

AR

5 5
x = A[E’Jr ). a;sin 2/ cos h2jn’} —S,0 v = A[n’+ ). a; cos 2j£ sin h2j77’}

j=1 i=1

2102 FHHRNER v ROHEREHm

_ W[ Tir At ata 77\/0 +7° 1—n z}
7= tan {at‘xc—mj K 1+<1+n tan ¢)
72721,
O, T ORERE L OSREEE
@0 Ay My a, Fym, Sy, A 2. 9128 %,
o o 2An e 2n ] o ;
t—smh[tanh sin ¢ 1+ntanh [1+n51]’t_ 1+1¢
_ I ’__ -1 t ’__ -1 }ls
A, = cos(A—2A,), A, = sin(A—2,), & = tan [Tc] n = tanh [ ; ]

og=1— 21 2ja; cos 27" cos h2jn’, © = Z 2ja; sin 2j&" sin h2jn’
Jl =
“ %"7%"2+ 156 " 14810 e ;257; " @ = 4112 " 438 " 1545470 " Zg(l) &
o 61 o 103 i 15061 ", o, = 49561 e 179 2, a; = 34729 °
240 140 26880 161280 168 80640
3. GNS SHAEHZERA L /HADFHER
31 ERROKH
311 BEERUEI D SMOERERRNDEHE
X = (N+h)cos ¢ cos A
Y = (N+h)cos ¢ sin A
Z={N(—e*) +h}sing
h=H+N,
7272 L.
o AR PR 35
H N, VA A&
N NP R e RO
ho PR
3.1.2 W OERERERD SEBER OB SIADLEHE
¢ = tanf{ - Z } (¢ 130 R LFHE)
(P—e” - N, - cos¢,_,)
A= tan71[§]
= P —
cos ¢
— TV
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7272 L.
¢ DIHSGME (¢~ | =10 (rad)
¢, ¢ i HOFER R

oo (2]
32 ROMIEE

321 {ROMEEICHELRERTE
D =4(D -cosa,)’+ (D -sina,+i,—f,)"

0 = (ay 20(2)
72720,
D BRSSO C T O FHER B
D’ DGE U 72w R
a/, a) BN
iy, &, T SEOHME

hy /o P HES

322 RUOMESEICHELRSEBICHT ZHESE
a, =a/+da,
a, =a, +da,

) (i,—f,) cosa,
_ 1 1 Js 1
da, = sin { D

.l Gy,—f) cosay
_ 1|\ 2
da, = sin { D

72721,
a,, a, BESNAT & ARG T O R A
ay, o C BRI AR
da,, da, : EEMOHHIER

D D BRI & ARG S O R RE
i, i, © T SEDZME
fis fo D B

323 RUOMEABICHELAUADE
(1) ARLEA S BRI S O TR

T="T,+0
T = tanf{%}i}
Dy —sing - cosA —sing - sinA
Dy, | = — sin A cos A
D, cos ¢ * cos A cos ¢ - sin A
7272
T R S B s D TR A
Ty IR D T
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0 RS

D, D,, D, CERAN T DV ORI BT A G
é AR T DR

A AL B DR

Ax', Ay, Az’ CEEREA T DOV O ML DE S ERR I BT A RS
(TR Lo s & T3 AR D FEAE )
(2)  BERISAD SR H O TR AFEHE
T =T+ 180°—7¢
S’- sin T'- tan ¢,

T = N
" Ny
S/:D-cosozm-l’? A
(R+h,)
b= dtar
X=S-cosT’
a0, = <a1;az> B © (%)
b Othy 3.9
2
R=+VM-N,
72720,
T AR S BEAE O 453, 2. 3. (1) TR L7+l % 5 2
7 R B B TR A
s’ D FEHETH b o0 B
D © BRI & AR U S O R
9, C RS O
N, OIEREEREE G e. £ D)
M TR Gl e, £ )
R PR G e, L T5)

ay, a,  BERE SR RO SR
hy, hy ot BEAELE EARD ORI E
() y OFIEIIRM., 7)) = T+180° DMETHEIHE L, [T/~ T/ = 0.17 &7z 3 £ THD K5,

324 {ROMIEFE

B 7 NV DU R BT 2 1055 & M SR B U 5 U I8 R 3 5
Ax —sing-cosA —sind cos¢-cosd] [D-cosa,- cosB
Ay | =| —sing¢g-sin A cos A cos ¢ sin A {D cosa,,* sinf
Az cos ¢ 0 sin ¢ D- sina,,
o, — (a, = a,)
727210
Az, Ay, Az AROHEIER
¢ D BRSNS O RE
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D D BRENA S ARG R O R B

a,, a, D BESNAT ARG T O R A

B © BRI B S AR U s ARG B & BEAI T 0 J7 7 £

325 {ROMIEDHE
(1) ARCosd S OBERL TR O 2 BE L 7235 &

AX AX,, Ax
AY| = |AY,| + |Ay
AZ AZ,, Az
72730
AX, AY, AZ RO IE R 0> 2 5 1 o) 5
(Hb O B SRR RS BT B HLAT)
AX@,A%wAZ%/FLﬁTﬁMLK2ﬁW® R
(MO SRR RS BT B L5
Az, Ay, Az AW L IE =
w.24fﬁﬁtt@%@m¢é>
(2) RO D FEREASRIN D 35
X X, Az
Y| = Y| £ |Ay
Z Z Az
72720
X, Y Z RO R O RS (MG SRR BT B HAT)
X, Y, Z,  BEASOEGE (ORI B S R
Az, Ay, Az R OHIER (3.2 4 CRIMEL7ZMEZ T %)

AR

§=il

BRI 77 1)
X3. 4

33 RREStEOHFBRHHICFERTIHAEE. BEMAVDIREAGZE AX, AY, AZDS AN, AE, AU NDEIRETE

3.3.1 BIAMmEDOREE
AN AX
AE|=R- |AY
AU. AZ
72720,
AN KFH O MO
AE 1 KCFHEIORE T O E 7
AU &S HOME#E
AX OB S HARE X Bl 5 O B A

AY L CE SRR Y o o P A 2
AZ OB SRR Z Bl o B A

—sing- cosA —sing- sind  cos¢@
R = —sin 4 cos A 0

cos ¢ - cos A cos ¢ - sin A sin ¢

o, 2. MEHISEANOTEEOREM SO, BEMET S
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332 EHRIDHE
3.3. 10 AX, AY, AZ %
AX A BV X s o i
AY BT MV Y RS OB
AZ BT NV Z G O

333 EMAT MOERMEE
3.3 10 AX, AY, AZ %
AX  HRAT DOV X OB A
AY HERAZ MV Y B OB A
AZ BT DOV Z ST OB A

34 =RTHETIEE
341 GPSEENT M

AX Xy X,

AY| =Y, Y,

AZ Z, Z

X, (N;+h;)- cos ¢;* cos A;

Y| = | (N;+h,)- cos ;- sin 2,

Z, {N,(1—e®)+h;}-singi=12

3.4.2 #AFEX

(1) HLEZHAE (X, Y, Z) X585
v, 86X,y (0X, AX,
{m = 6@]5x]+M{An]§Hm
v 67,0 oz, AZ,

(e &) CRAE) (RAIE)

() SRR 2 K OSSRl o b MR 2 HEE L 22 Wi aid

0 0 — COSs 4,
M, = 0 0 — sin 4,
cos A, sin 4, 0
0 — cos ¢,
M, = cos @, 0
sin¢, sinl, —sing¢, cosA,
0 sin ¢,
M, = — sin ¢, 0
cos¢, sind, — cos@, cosi,
72721
Bo. Ao - BEEIR () OfEEE, R
£ k= LR E AL Bl s AN YN
{0 b e oD BTG B D s IR
a L D EL B O /)N [l i

AX, AX,
AYy |n+ M, {A Y
AZ, AZ,

— sin ¢, sin 4,
sin ¢,- cos A,
0
— cos ¢,° sin A,
COS ¢,* COs A,

0
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(2) JHEE GEEEo . 1. FMARE L) 12X 285X

A 5, 5, AX, AX, AX, AX,Y (AX,,
{Vy = m, 512] —m, 511] + M, AYO]E+M” AY, n+M{A Y(,]a+ {A YOJ ~ {A Yob]
V. 0 h, 0 hy AZ, AZ, AZ, AZ, AZy,
(filEs)  CRAE)  CRHAE) (WS AiE) (R fiE)
GF) HEHIFOBNAEEZHEE L 2 WAL £ n. a OEITE
—(M;+h;) sing; cosi; —(N;+h;) cos¢, sin); cose¢; cosl;
m; = | —(M;+h,) sin¢, sin}; (N;+h;) cos¢; cosA; cos¢; sin i,
(M;+h;) cos ¢, 0 sin ¢; (=12

343 BAIDEH
(1) FEARENT TRO7EIC X B EHHER

p=( AX, AY, AZ)71
(2) KRFERCES O FEEMEE L2EIC L 55

ZAX, AY, AZ R' 2N,I«:,U R

72720
P EmATH
Yax av az - AX, AY, AZ D4R - 35 EATE
dy 0 0
Yypu=1]0 dg 0
0 0 dy

dy : AFHE O 055 Ek
dy 1 KFIE O TG 5[0 D 53
dy @ B S HIO5H

—sing cosA —sing sinA cos ¢
R = —sin 4 cos A 0
cos ¢ cos A cos ¢ sin A sin ¢

¢, 2 G EHIENOEBE ORI R OMEE, FEME T 5

344 FHEtE
V=AX—L, P
(A"PAYX = (A" PL)
X=(A"PA) 'A"PL

Oaxax Oaxay Oaxaz) !

P=|0svax Oavay Oavaz
Oazax  9azay Oazaz

AYAI PN

V  EEONRT MV

A D RHBOREATE

X RO b

L ERIADNY by

P EEATH
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345 TIGEHEROBAEOEMNEEL /') ORERE

~/ v'py i

no o ARHEE

346 RIMRPZROIIFEDRERE

(1) o SR
X OREHIRE © 0y = my (0 uxax)
Y OEHEARE © g, = my(0,yay)
Z OEHERZE 0, = my(0,4,a,)

(2) 0 Hb 2 AZE
¢ DIEHER 0, = mp/(0,,) (M'+h)
A OERAFE 0, = my/(0,,) (N+h)cos¢
h OG0, = ml(o,,)

72720,
Opgr Onzo Onn - BEAREATHI O AR
M DRI R
N DN s

35 THA ReEHOOHOHEFE
]\]g - (lft) <17u> Ng(l])+(]‘7t> u Ng(i,j+l)+t (17u)]\7g(l+1])+t u Afg(i*l, J+D

AYAHUN
b DT O
A DR OREE
Ny o GDBTOTTA RS
¢ RO
2 DREDRERE
N, CREDOTVA A N
¢i+17¢i
"= A=A
Ajr =4
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/
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() REDOTAHA FEid, REzRSECHY G 4EFOT 4 A FEr oKk L,

4. FHERDED. IhERBED LLIBINZODEDIEEERTHIEPERBTEHHEICIE. HFEE
RNEERIBHIENTES.
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1. BRALSICHT SHERE

h

G2 S

A 2

= AH+ACH+AG

JAYSEPN

1.1

h

CrEiEZE (mEEAL)

AH : BERZE (mEAD)
AC ERMIER (mHLAr)
AG IEEEMIERE (mHEAL)

SREHMIE

AC = {Cy+(T—T,) a} AH

72720,

AC HERMIER (mHEAL)

Co = HEMEREEICBIT2HREH (ARSI H2) OMIERE) (mHfL)
T BUEROMIERE (CHALD

T, o AERERRE (CHAL)

a EIRERE

AH BHERE (mELr)

1.2 ERIEESWIETE (FBHMHIE)

K = 529 sin<Bl+Bz>¥ H

72720,

K EHEESHES (i)
B, B, | KMEEEHO IR AT CUIZEMR) OMEEE (54

H DRIEEBRIRO PR (mHAL)
= 180
T

1.3 [EREMEE RADEHNIEICLSMHIE)

e e

72720,

AG  IEEEIER (L)
gy g KERG JICBITAEME (MEEIME mGalir)
AH  KEEE S OB (m AL
% :080619.92mGal (FEFEE45° (2B A2 EHESME  mGalifr)
H, H KRG jICBT 286 (EEES  mEf)
G, G, - KMER G j 12 BT BMETFHEIME (mGalHil)
(MWEPS Y+ A Vil F TOFIHEIH)
G, =g, + 00424 - H,
G =g + 00424 - H,
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2. KEMEFRADIRERE

_ Uy 1
Mo = Iz[si] n
7272
my  1km272 ) OB OFERZ (imHAL)

Si

n

RSHBORBEE (msfi)
A SEBOBHE (ki)
F e

3. KEMFIEHE
31 BAFREXICELZEE

3.1.1

BRI EX
Vg — 71‘14’1'2* (H17H2+AH12>’ PIZ
Vyg = —xytxy— (H,—Hy+A H,y), Py

vy = —x+tx,— (H—H+AH,;), P;

AYA DN
H;, H;: KHEL { j OPBERS
x, x; L KHELT § OBCEREIRS B IR
AH; o KEER OB R

DK R G 7 T OB E I D B

1%

P, KR OB REOE R

THFRIZT D &

V=AX—-L , P
7272 L,

V I BREONT ML
DR (BOEREES S A HIEME) DX by
CARAB DRI DTH
DEBIEHONY MV

P EEOITH
L. HEY M)y s AL RN MVONFEIIROEBD

S

v, ay Ay e a,
v, ay Qyy e a,,
= - A= e i i
(m, D (m, n)
v, a,, Ay e a,,
Xy [y b, 0
Xy ly b,
X=1": L=1": = \
(n, 1) (m, 1) (m, m) \\
AN
AN
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72720,
v, EHFHICET S0,
L, @ kEHICHEYT 2 (H—H+AH)
P kEHICHT S P,

1
By=5

1]
Sij : 7J(—{~;é—)ﬁ\7'] ﬁfﬁ@%{ﬁaé
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