
Appendix IT

CERTAIN- JACOBIAN THEOREMS

(A. 2.1) The Jacobian of the transformation Y=AXB where 
Aspxp, ,B*qxq, Xspxq, Y:p xq is J(YjX) = |Aj ^ |B| P £see (l6)J

IV IV« rw nr(A.2,2) The Jacobian of the transformation Y=AX (Y,A,X:pxp)
w (Vis «J(Y;X) = j: a;

i-1 ■ ii * .
[^See (l6,58)J •

(A.2«3) The jacobian-jhf :;jthe transformation Y=XA(Y,A,X: pxp)
^p-i+l /v ..~~ris J(Y|X): ii [See (16,58)J.

(V** , M(A,2.4) The Jacobian'of the ;,transformation S=TT* (S,T:pxp),
‘ ‘f '*~'p ^ 9 9

(s is symmetric) is J (S/;f) =2P-1. [See Cl6,58)fo
r=l

J ^ A#(Ae2®6) . The Jacobian o»f the transformation Ss^TCTjS: pxp,
S is symmetric) is J(S;T)= 2p-^ tj , [see (16,58)J

i-1 ii
(A02.6) The Jacobian -of“the ^transformation S=GRG! (S ,B:pxp

■*' “ ' i ^ p*|m

symmetric and Gspxp) is T'^SjE^JG/ „ £See (l6,58)J,

-1(A.2*7) The Jacobian of ,*the transforma-tion G=(I-S)
,• i ,~Cp+l) > , -»(G,Sspxp are symmetric) is J(G;S) .= |I-S| . .fSee (58,59)j

; f
(A.2.8) Let Y=sF(X) be a"matrix transformation. Then the
transformation in the differentials Y*= |F(X)^ is linear 
and J(Y;X)=J(Y*5X*) . . * £see (l6)j.
(A.2.9) If the matrix transformation is Y=F(X,Z,V) ,
Z- j^(X,W,V) and $(X,¥,Y)fO, then the Jacobian of theii v.
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transformation J (Y ,Z jX fjff) a
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whe-e <gw=0*
Let X and Y, Z-ancL¥ have variables x-,,...,x and

yi*^2’* * * *^p» zl*•*•*2q and wi* *»* »wq respectively and 
V has v^^Vgs•*•|Vr other variables subject to r equations 
given by f(X,W ,?)=o. The equations of transformations are 
U-,2.9.1) y^-^i^x-^,..,Xp,a^}... ,3^,v^,.., ,vr) for i=l,..♦,p;

5r^(^l,***xp>¥l*”*»wq?vi»***»vr5 for 3=1,...,1
and $v: .. ,x jW^,,,, .v^,,,, ,vr)=0 for k=l,.*. ,r,

i {r ^(A92.9.2) Let 3** * lxp=Cx{$.., ,x|), Jf,!s(3rj». •. ,yg) : lxp,

K** =Cw{>... »^|)|;lxq,^? =(zj,,,, ,z|): ixq^z*’; lxr=
* * i ^1Cv*,...,vp 'and.'/for iyi * = l, 2 5.. p; ,q

and k,k'=l,2 j . . ,r5 let R^: PXP= ?%2: pxq=

®22s fe)’V;'9#\: :v/.:-:^r= J ,a3i!rxp=i^*

X')
Hgg'rx^

Novj taking the-differentials of (A,2.9.1), we 
can write them with the kelp of (A*2e9,2) as 
(A*2*9®3) y*^!#* + ^ 5* * 213 j* ,
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(A.2.9*4) js* = E31'.2* + Egg 2* + Bg3 2* and 

(A« 2,9* o) T7—i»31 2* f,Kgg M*>' 3* = 0a33
Considering Egg to be non-singular, aquation

, v ' >. -1 -1(A.2*9*5) can be written as y*=-B33 E^ 2*-a33 Egg 2* »
Hence substituting this value in (A,2*9*3)

and (A, 2* 9*4), we finallyi arifive at
-1 -1^*53(Bgi-BggRgg ^3^) aT * ^:a22“S23a33 S32^ B* and tilen

v • .*3^!^ R31> \ ** *

{EjgOi^-EggRgg E^.'1-a^gg .

low by (A.2,8), J(y,3$2jM)=J(y*,.2*;2*»2£*) 
and by (A.2.1) -1 -1

B31> . B12B2,3“B1#33B32J(y?ji?s»H):
B21rB23E33 331 ^2*3
-1 ■;> -1where B1#3=E1;L-E13E33 Bg-^and a2<> 3~E22~E23E33E32 • That is .

■1
JCy,^5J,2)= 11.3 7 -*1^33^*32

E21-E23H^3'i' «2.3

Bu 0 B13
E21 E22 E23 
E31 ®32 E33

/lR33|

This proves the result (A.2.9).
(A.2*10) If we have in '(A *2.9), no relation for V, then 
the Jacobian of the transformation Y=F(X,Z) and Z-^CXjW)
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is J(Y ,Z = J(Y;X)^T (Z
* - ■ ■«**■ “ I f i f

(A.2*ll), If in (Aa2.3?), wer.have no transformation of Z, 
then the Jacobian of the transformation Y=F(XSV) and
f(X,V)=0 is «Y,X)=;.(^I.>|^|1£|. [See (78,79)].

f % '(2 ■(A*2el2) The jacobi-kh of „the transformation Xj=Fj(Xj+1,Zj) 
and Zj=^^4-1»^+1XjfPr is

J(VW *

This follows from :(A.2.10) * '
j", "" "7

(A.2* 13) If in (Aa2*l2), Vk-e^have no transformation for Z, 
then the Jacobian of the transformation X .=F.(X . )

j=l,2,..»,fc, then ^ ^ J(Xj• (fee
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