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Abstract W e prove the inverting formular of the principal submatrix on a symmetric strongly
nonsingular matrix by the mplicitLU factorization algorithm.
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The follow ing theorem is stated in [1] concerning the inverse of the principal submatrix
of a givenmatrix A butw ith a incorrect proof.

Theoren™ Letpi, p2, ,pxbethefirstk(k < n) search vectors generated by the implicitL U
f actorization algorithm on then by n symmetric strongly nonsingular matrix A . Then

k T _ (Ak,k)- 1 0
21 aiTpi

, (1)
0 0
w hereA “* is thekth principal sutmatrix o A .
In this notew e prove this theoram.
Proof DenoteA = (aj) = (a1, a2, ,an)', A'= (ai, a2, ,a). Weprocced by induction

Fork= 1, from the mplicitLU factorization algorithm ['p1= e R". It follow s that
Q-’LQJT-_ (all)_l 0 _ (Au)_1 0

aip: 0 0 o 0
the theorem is true fork = 1.
Fork= 2, Hz= | - api/aip:= (ha,e, e, ,e), whereha= (0, - awr/au, -
ais/an, , - ailn}/an)’, andp:= Hle= (- axn/an, 1,0, ,0)". Thus’y " pipl/alp

B2 O "
isof the follow ing fom's , whereB>. R??. It isenough to prove that

k AT k, k K 0
sl 3o g @
— aipil 0 @ 0 Q
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T 2,2
pip: 0
holdsfork = 2. Since 7 [ J: (e1, (arz/an)e, 0, ,0) andplai= eH.ai= 0,

aipif 0 0O
then
T A2,2 0
ap2l 0 O = p2/aip2(piA%,0) = (0, (- awn/an)er+ ,0, ,0). (3)

Hencewhenk = 2, (2) istrue

A ssume that the thegrem is truefor i = k, weprove that itwill still be valid fori= k
K+ Lk 1 _ [Ak'k Ar 1

T
Ak+ 1 Ak+ 1,k+ 1

0 a1
k+lp_j_p_[ Ak+1,k+1 O _ Ik 0 N K T a_I+1 i . . T+ Ak+l,k+1 O
Z i=1 aiTpi 0 0 0 0 z =1 aiTpi ' ar 1Pk+ 1 0 0
0 0
. . . k
= |+ Il + Ill. Since the last (n- i) (i = k) componentsof pi are zero, 2 11 = z -

1
b’ 0 as: O Kyl o |0 a1 O 0 “Y law: 0
pL b 1 _ @A™ o = () s . where
apilo 0 0 0 0gl0 0 O 0 0 0

A" 'aw1( RY) liesin the (k + 1) th colunn Recall that ™!

Ik 0 0 0
He1= | - = ,
K

+ 1. DenoteA , and from assuming the validity for i = k, then

A_k(Ak,k)-l 0 _ A_k(Ak,k)-l |n-
w hereA « is thematrix comprising the lastn - k rowsof A*. Sincepw1= Hi1801= (-
- Prr1t &+ 0

0 i Applyingptiaj= 0, j< k+

1, thenlll= (0, pw+1,0) , where the vector px 1 liesin the (k+ 1) th colunn From above,
w e have

k+1QpT @a<srten 0_ Ik - Pprr1t &1 O+ 0 pwea O_ le1 O
Zl aip 0 0 0 0 0 0 0 O 0o 0

Theproof is complete

a-1(A"' 1,0, ,07, thusll=

Remark From (3) itmay be seen that the statenent ‘From (6 99) it follow s that piui is a
matrix w hose elanents are all zero, save that on the intersection of theith row with theith

I

column, which isequal to a'pi ' in [1] isw rong
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