Appen,dix II

CEBTA;N‘ ‘JACOBIAN THE_ZOREMS
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(4.2.1) The jacobian of the transformation Y=AXB where
A'pxp, BiqXq, Xspxq, Y:p xq is J(Y $X)= ]A} ¢ 15 {See (16)]
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(A.2.2) The :jacobia,n of the transformation =A% (Y,h X PXp)

1s J(¥55= :g_' aii L(See (16,58)) o
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(.2.3) The jacobien Of: “the transformation Y=XA(Y,A,X:pxp)
is J(YSX)“‘I‘E;ap‘i .1 .(’i:‘ ” LSee (16 58)] .
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(A 2¢4) The jacoblan gf the transfomatlon S—TT'(S T2 pxp) ,
(S is symmetric) is J(S T)-2 :{[_j‘tp'i 1, LSee (16,5827.7
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(4,2,5) The jacobian of the transformation S=T'T(T S: pxp,

S is symnetric) is 3(s5T)= PE’ LSee (16,58)]e
: v .,‘?; A=],

(As2,6) The jacobian: of-the Jcransforma’cion S=GRG' (S,R:pxp
ptl
symmetric and G:pxp) is Jj(S R)'-’IG] o [See (16 58)] .
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(A,2.7) The jaccbian of the transforma-tion G—~(I—S)

(G Stpxp are symmetric) 4s J(G $8) = fI-SI [See (58 59ﬂ
N
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(4.2.8) Tet Y=F(X) be & “hmetrix transformation. Then the
transformation in the differentials Y*= {F(X) is linearl
and J(TX)=3(r*5x7) . -. ’ [_See (16)]
(A,2.9) If tb.e metrix transformation is Y=F(X,Z,V),

Z= P(Xi,V) and $®,W,V)=0, then the jacoblan of the
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_tz‘ansformation J(Y,Z3X EI:); '3 F"?) )!/ faﬁl where ?F
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Proof:- Let X and ¥, Z- and W have variables xl,...,x and

Yl,yz,. se ’Yp, Zlg Y ,Zq and ng “oe ’Wq respectively and.

V has v.,V55.0s,7, other variables subject to r equations

given by §(X,W,V)=0, The equations of transformations are

(A.2.2.1)

. and

(4.2.9.2)

»' (fa'fl ?fa

yizfi(Xl,aol,xP’Zl,o.n ?zq’v1’qoo ,Vr)‘ for izl,o XXy H
Z.}:Yj(xl,n,?ip,wi,.n,Wq,'Vl,..’. gvr) for j=l,-oo,q ‘

¢
fﬁk(Xl, an e ,}Cp,wl, 'R ,W

.fﬂ“

q,vl’..a ,v; )=0 for kzlgooo 3T

Let x*' lxp—(xl,o.. ,xp>, Y*'“(Yly-“aY*) }-XD’

*""(Wi,.go,ﬂ*) lxq,ﬁ*"‘(z ,000,2 ) ]xq,j’* s 1lxr=

-

(v*,...,v*) and for 1**1'-1 2,.mP, 3,3 -1,2,..,q |

&~ —""~

and k,k' ...,..,..91‘, let Bll pxp«(gx) sR103 pxg=

. .
,'J" %
R] 3' DXI- "a»‘, 2123 s gXp= ,5._1.
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1?22.. gxg= ’X— ) agt q§r~ (Wl ) EN 1% TXp= ’b

k

- f O\
Bgzzrxqz ) 33.rxz'— 73—153,).

\‘fow, taking the dlfferentials of (4.,2.9.,1), we

can write them with the help of (ABWQ,Z) as’

(A.uo 9@ 3)

LRyt Ryp 2t P
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(A.2.9.0) 2% = Rpy 3 + Rgg ¥ * Rpg y* and
re “‘% - “i

(A020905) 31 x* + 332 E* + :8'33 x* = 0.

R ,w A
.,onsidering 333 to be non»singular, -equation

. -1 -1

(a, 2.900) can be wri*ten as ‘y*-aﬁag 331*3*°333 Rgo W* .

Hence substituting this value in (A 2,9.3) -

and (A.2.2.4), we flnally afrive at
-1

-1 A
#*=(Ry1-RogRas 31) x o (9‘22“123333 Rag) ¥* end then
-1 -1 R

5‘5’&"’fﬂll““'"ﬁlat’R 31 Rlzmzr'q 2333 31)}
-1
{123, B23“33 B:32)“'1?13 33 332‘31"? *

Now by (A.Z.B), Iy 3232 ,4) =T (z*,z*g.x*,zz*>

x* +

and by (4.2,1) -1 -1
By,3R; (Bz ~Rogfiag Rap) | Ryl 13R33 22

-1
321.’%23333 B31 R2 3
-1

. L P‘llv 0 Byg

R }{ '
. 13P 2 ~
J(Z;.Z?_-xaﬂ)" 1.3 . S 33 3 = Rg]_ P‘gg B23 /‘333‘ *

Roy- R231"3;1:‘31 ‘:":-'-32-3 : {Bgy Rgg Rgg

I(Ysz35,1)=

This pfoves tne result (4.2.9).
(4.2.10) If we have in (A 2. 9), no relation for ¥, then
the jaccbian of the transformatlon ¥=Fr(X Z) and Z-*Y(X W)

ii 3
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is J(¥,2 };,U)..J(Y-X) J(z wm-*.f'
15 ?

(A.2,11). If in (Aa...g), v‘v’%”h}ave no transformatlon of Z,

e

then the jacobian of‘ the t*-ansformdtlon Y=F(X,V) and

P, v)-o is J(Y¥3X {"BC& %’H/l(_a._ ‘ [See (78,,79)]9

(A,2,12) The jacoblan of the transformation X.-Fj (Xj+1,zj )

and 2, \}3(*{ ) for j 1 2,...,k is

N \

J(X}’Zi’xk‘"l"‘ = I ’ (Xa’ .1"1) (243

3“"1’
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Th:.s follows i‘rom (A 2,10) .
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(A,2.13) If in (A,2,12), wefhavn no transformation for Z,

~ then the 3acobian 6f the transformation X =F, (X

3 3*1’

’j=l’230 .:b gk, then J(Kl;Xk‘. l) = 31_5. J(ijxj*l Eaee (16)]



