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THE RECURSIVE ALGORITHMS FOR COMPUTING THE
PRINCIPAL SQUARE ROOT OF A MATRIX AND THE
MATRIX SIGN FUNCTION

Lian Sui-ren Shieh Leang-san

(China Oil and Gas Co.) (University of Houston)

Abstract

This paper proposes the recursive algorithms that are fast convergent and numerically
stable for computing the square root of a complex matrix and the associated matrix sign func-
tion. The stability of the proposed algorithms is investigated. An example is presented to de-
monstrate the effectiveness of the proposed algorithms.
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He e(h) = MTE(WOM,e(k) = MTE()M, ERFERUS)ENTTE o M i
ENHER
&i(k+ 1) 22 ;; (A1 + 4dj (k)™ — 2,4; (k)™ — 21,d,(k) 4 (k)'1/2,
)= 1,2y ceyny k=lyy kgt 1,-+-, (16)
Hoehes (k) F e ko) 2 BIRERE e (k) R0 eCho) ITEE. % & —oolf,
(R >V by i= 1,2, yn,
FRRU6)RY



1 4 ERC%: TEERERGRNAFSEROBRREERARESE 1

;i (k + 1)='Kii5ii<]()a k= ko, o+ 1, (17a)
.
K,-,'=l———-i ’. (17b)
2
EoTRN1T)HRE
g;i(k) = Kffkvt-:;,'(ko), k= ko, kot 1,:+~, (17¢)

ERADH i, = 1,2, +,n, FEEK;=0,i=1,2,--+,n, MBEFHERIL, WEE
(3) BUETRSE, BIE b BREFENEARERSELBRBREERNBEZLRBK.
HT
ER) = Me(IOM™
= M{K} %g;j(k)sisj = 1,2, -yn}M™ (18a)
£ 1{6,,(k)>p59=1,2,",n},
Hrp 6,,(0) ATABE K

By = 3 S atsKh s (k). (18b)

i=1 jm

off RUCETEBEMEER. RUDETLLE—FKER

. ECk) = Z Z {“}x’?sPaqr' 1a2,"',"}Kik;_k°€ii(ko). (19)

1=1 j=1
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1 EZCE: HHEEREPIRNFS KB ERERERERE 13

#*H
lim X(k) = V4. (27d)
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X G(ReAX() ™, MRQ7)HBE]

G(k+ 1) = G(OLQ,(DP(A)7'), G(0) = 4, (28)
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Rr=38%
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G(k) = G(k) + E(k), (34a)
X(k) = X&) + F(&), (34b
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X(k+ 1) =R, + G(h]1/2, (35b)
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E(h+1)=0,, (37a)
F(k+ 1) = F(R) + X(DE®/2. (37b)
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TRV R KBENNEANRERSSIBUESBERELIR M. AR &
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EHERRSEREBHRETEFS A, ERFFEEN—MEEN AL
HREER SR, BINME % E E(29)E R DUB I sk be i L3 RE A0 B
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Sign(A) = A/ 4)7 = 471 (/ 4D,

Hop/ 4 B A WEFHR.
& S(D2ATXR), Gk) = A£XR) | X(0) = 47, G(0) = 472, MEH(29)
AETEERT S BRNE LT,
SCk+ 1) = SCRQ.(R)TP(K), S(0) = 4, (382)
P(K) = Pi_y(&) + SCR)Qii(R)5 PR = 1, (38b)
01(k) = P_y(k) + Q1B Qi(K) = 1., (38¢)
Hh b=10,1,2-+-, [ =2,3,--+,r,
‘ lim$ (k) = Sign(4), (38d)
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SCk+ 1) = [, + S(RO28k) 1™ = % [SCO) + SCR)™1, S(0) = 4, (39)
r =3},
SCh+ 1) = SCRL3I, + S(RILI, + 38(R), S(0) = 4, (40)
r=4 i,
SCh+ 1) = [, + 65K + SCO'IL4SCR) + 4SCA)1™, S(0) = 4,  (41)
r=>3>5 Na
SCk4 1) = S(R[51, + 108+ SCR* L1, + 10SCR)* + 58(k)*'17H, S(0) = 4,
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B 1:(39),(40),(41), (A2 FIEA 2,3, 4, 5 PHISOERE. BEZRGHRBEERNITE
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A, H =
% R A

1 0 0 0

— 1 0.01 0 0

A=
—1 —1 100 100
—1 —1 —100 100
EHERTHEY AR
1 0 0 0

| —0.909090 0.1 0 0
VA =| 0045509 —0.045506 10.987 4.5509
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SERE A BT o(A4) = {0.01,1,100+7100}, 58k 4 BOKIEER
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e(k) = 0.8905 X 102, RIGREGIE & = 9 FRURER (k) = 0.4142 X 1076, ¥4 k=
16 52 Ak EFHE] e(R) = 0.1295 X 107, A, EE(la), (Ib)EREREEN. &
BE(IOE k = o RHEZ TS| e(k) = 02220 X 1075, 7 k> 9 RIRERE. R,
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FRRIEHKR, £k =5SHERER (k) = 05629 X 10°, A QE#E (2) RREREE
B, RXRBEEGOE £k = 6 MAIRETHE (&) = 0.5439 X 107, £ & > 6 i
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A BEQGDE L = 4 REREB/NE e(k) = 0.1251 X 1072, 7% k> 4FHR £ K
T, BEGHEL = 3HRETRE (k) = 09772 X 107,% & > 3 RHEERL, o
WA 332 0 B B A DLW o b T L BB AR E
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