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1
Givens : : ( [1,854].
x= (x1, ,xn)' R' . Givens X . X
1< i< k€ n ,
li- 1
oosb - sin®
lk- i 1 (11
sin® cosb
|n- K
cosb= Xk/r, sinB= Xi/r, r= sign (Xk)"‘ X2+ x2 Qix= (x1, ,Xi-1,0,Xi+1, Xk 1,
r, X+ 1, ,Xn)T. x R", Givens Q12, ,Qn 1n
1
J_I Qijj+1Xx = % "X ”61 (1 2)
j¥Fnk 1
1
= Qi+ 13
Q jJ_nI 1QJJ 1 ( )
ABS Huang (231 Q . Huang
, Ax=b , A= (a, ,an)' R™"b R",

* 1994 7 18
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Huang Ax=Db

Huang

@) x1 R,K:i=1 R""iflag=0, i=1

®) s= Kiai T=aixi- eb

(@)} s#0 (D); xi+1= Xi, Kiw1= K, iflag= iflag+ 1 i<m
(B)1 1 y Xi+ 1

D) pi=s/(sa)?

(E) Ki1= Ki- pipi,xi+ 1= xi+ (T/al pi) ps

i=m, Xm+1 , ; , =i+ 1, (B).

Huang 2,

(@ A » {pn pm}

b)) A . Kmea= - lejpf.

() Kwm+1a=0,j=1, ,m.
(d) x= xm+1+ Km+1s5,s R", Ax=b
(e) A . rank (Km+1)= n- m.
Q' Huang :

2 Q Huang

r= (Z x)Z, i= 1, ,n
1

i1

Q Xi+1/ri+1 - ri/ri+1
i, i+ 1=
. ri/l’i+ 1 Xi+ 1/ri+ 1
I -
|
I_le,j+1X= (0, ,0,rie1,Xi+2, ,Xn)', i=1 ,n- 1
=k
21 Qu2, ,Qux1 (21),(22) ;
Xz/l’z - X1/I’2
X1X3/rzl’3 X2X3/I’2I’3 - I’z/ra
1
Q.’.+1:
Di h X1Xi+1/riri+1 X2Xi+1/riri+1 XiXi+1/I’iI’i+1 - ri/ri+1
X1/I‘i+1 X2/I‘i+1 Xi/ri+1 Xi+1/l’i+1
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i=i+ 1

(2 1)

(2 2)

(2 3

In iy



x2/r2 - x1/r2
X1X3/T2r3 X2X3/rafs - r2/rs
= | X1Xi+ 1/riri+1 X2X i+ 1/riri+1 XiXi+ 1/I’il‘i+1 - I‘i/l’i+1
X1Xn/Fo- 10 X2Xn/Fn- 10 Xn- 1Xn/Fn- 10 = o 1/Fn
X1/rn X2/rn Xn 1/Tn Xn/fn
22 x1Z 0, Huang (x,- &, ,- ) {p1,
pn},
Ki= 1,
pr= x/(x"x)",
. (2 5
Ki= Kii1- pi-ipi1, i= 2, ,n,
pi=- K wws/(enwoKiem u2)¥? i= 1,2, ,n
Q'ev »1= p;, j=1, ,n (2 6)
(2 5 pi . x1% 0, {x,en, e} )
ABS ( [3,832] Kien- iv2(i= 2, ,n) , Huang
e i+ 2K ien i+ 2> 0,
(2 5) i=2, ,n .
i= Lpi= x/(x"x)*= x/m=Q" e
j= 2,K2= 1- pipl. eKzen= 1- (elp1)®= 1- (Xn/rn)’= 1 1/In,
pz= - K2e/(e K 26) 2= 10/rn 1(- K2e)= - 10/rn 18+ Xo/rn 100 (X1,  Xne 1Xn) "
= (x5, ,%Xn 1,00 x0/rn- 1= (ro/fn 1= X5/rn- 110) &
= (x1, ,Xn 1,0)Xn0/rn 1rn- o 1/rnen=Q en- 1
ji=1,2 (2 6) . (2 6) ji<i(iz 2 j ,
pi = QT&- i+ 1
= Xn je2/Tn je il e 2(X1, o Xne 3+1,0, ,0)T= (rne js 1/Tne jr2) @ jo2, 2< j<
K= 1- lejpi.
i+ 1,

e i+ 1K s 160 i+ 1= 1- Z (pien i+2)2
1
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1- Z XE- i+ 2&5— i+ 1/(I’n- j+ 1ln- j+ 2)2 - Xn- i+ 1/I’ﬁ
-2

= 1- Xﬁ- i+1(1/rr21 + Z Xn- j+ 2/(I’n- j+ 1ln- j+ 2)2)
2

i
= 1- Xﬁ- i+1(1/l’ﬁ + Xﬁ/l’ﬁ- 1I’§+ Z Xn- j+ 2/(I’n- j+ 1ln- j+ 2)2)
3

= 1- xb w1 (/3 + x3/raari+ 2 X2+ 2/ (Fo- j+ 1 j+ 2) 2).
3

2 2 2 2
en- i+ 1K i+ 18- i+ 1= 1 Xi- i+ 1/rn- i+ 1= I'n- i/rn» 1> Q

pi+1= - Ki+ 16 i+ 1/(61 i+ 1K i+ 16n- i+ 1)1/2= - Inoi+ 1/rn» i(ew- i+ 1= Z pjpjT&- i+ 1)
1
= I'n- i+ 1/|'n- i(' En i+ 1t Xn- i+1(X/|’r%
i

* Z (X2 e 2/re je it je2(x1,  Xnj+1,0,  ,0)T- (Xn- j+ 2/rh j+2) € s 2)
2

1
—

noie /T i (= e e 1t X w1 (X /1At XA/15 ara(x1, , Xn 1, 0) - xa/raen
i

+ Z (Xﬁ i+ z/l’ﬁ- i+ 1rh. iv2(x1, ,Xnj+1,0, ,O)T- (Xn- j+ 2/Xn- +2) e j+2)))
3

woir1/ro i (- e w1t Xoo 1 (L0 1 (/5 1(x1, X1, 0)7

1
-

+ Z (Xﬁ i+ z/rﬁ- i+ 1r§» j+2(X1, y Xn- j+ 1, O, ,O)T- (Xn- j+2/X§- i+ 2) En- j+ 2))
3

= In- i+ 1/I’n- i(- en w1t Xn i+1(1/r§- i+1(1/l‘ﬁ» i+2(X1, ,Xnmi+2,0, ,0)7

+ x2 2/rﬁ- w2(x1, ,Xn+1,0, ,07- (Xn i+ 2/I’§- i+2) B i+2)).

pir1= ro v /1 i (- e i1t X v 1(L/rh v 1(x1, L Xn 41,0, ,0)7)
= rnoie /T i (Xoe v 2/rn i 1(X1, L Xee 1,0, ,0)7- (1- XA i 1/rh v ) en i1
=/t i (X i 1/re w1 (X1, X 0,0, ,0)T- rhow1/ra s1)en i+1)
= ro e 1/ro i (X, Xee 1,0, 0T (re i/re i+ 1)@ i+ 1)

:QTew»i
(2 6) i+ 1 ,
221 x1% 0, or= 1
1 lejpj

(b) Kun1= I- lejpf, (c)
Kn+l(X,e1, ,92): O,

xiZ 0, (x, e, ,e) R"" , K 1= 0, Z pip; = |
—1

2 21 (pla ypn) (pla ypn)T: I! QT: (pny !pl)! QTQ: I’Q
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(1) x= 0, x1= = xk= 0, x«x+ 1Z 0, k< n, {pl, , pn} Huang
(x,- &, ,- er2,- &, ,- e’ , 22 .
(2) X ,x1# 0, Huang (x,- sign(xn)en, ,- sign
(Xz)ez)T {ply 1pn}1 QT: (pny 1p1)T
(3 22 , Q , . Huang
Di 1
; 22 = Qi+ 4n’
Q 2 ( ) Q jJ_nI 1QJQJ 1 Q
(4) Huang
Qx= £ [k
Q Givens
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On Huang'sAlgorithm and Givens Transformation
L iang Chuanguang
(Dept of Appl M ath , Dalian U niversity of Technology, 116023)
Chen X iaozhu
(Dept of Basic Science, DalianM aritine U niversity, 116023)
Zhang L w ei
(Dept of Appl M ath , Dalian U niversity of Technology, 116023)
Abstract
Thispaper discusses the relation ship betw een Huang's algorithm and Givens' transfor-
mations It isproved that the product matrix of Givens transformations can be generated by

Huang’'s algorithm.
Keywords Huang algorithm, ABS algorithm, Givens transformation
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