Home work 6
7.2.3

\’79

Kecall  Theorem /- R2.  As jn [ZZ_ZJ we apply the (Tram = Schimidt prthogonalization
+o the standard basrs for R,

(o). U, = & =1/, o)t
< 6y, Uiy
U = €u- == U, = g, [/ = (- ¢
<u, .y e (1 ) = (=1, /)¢
Se 3 eyt (-l ’)tj ’s an 0rt—h<,;fona/ bastis .
b) u, = e, =¢(/, 0 0)t
uL:eL—-S_ﬁl_f_}'_'_ZM,_—_gz—g.’u,=exﬂ<0,/,o)f
<u, Uy '
U, = o, — S8z, U7 S W oy = 2= (1)U =(1/e) th = (-1, -4, )*
< u:, 'u; 7 < uk, ML? '

So. 11, 0. 00t (0,1, 00t (-1, ~&, ()t}

[7.2.9]

7/73 srandeared bas)s +or

'S an m’t/mjpn&»/ basrs.

Pors 30, o, xy o, XY Lee o= wi

4

/
6y W= =/, <uU, U7 =["11dw =2 w=uUlZT =I//7
<€z, Z(,? / {
U, = &~ U = x— — [ A% [dw = x
<’ul/ 7/1!7 ' Zf" / ’
/ J,—..
< Ux, Uy = f_l A4 d?L_ = 2/3 W, = ’U.L/ /1/3 —_ __i—- ’Z_
{ ‘/fi: B/rz ,7( 2 an orthorormal basss,
by U, = ey ~ SC8L UYL L&, U _ L_<~/ "r ) _(i S
g > ('U,, Uy <U;,7J;) s x 2 f_, x [ 2,,/1, A
= - 1/3
/ 2 X _
(o, Wy = [ i dy =25 - Flg+ 2 = &/ys

Wy =

7 Z_/ol

D Cahitahs, B> = a((am+ahItB) = o-(a, At +aht) B )

Us [ g5 = J#5/p (X~ 173
V1/rz, 3%/, [#5/p (2*-1/3) |

IS an srthorvrmel! basix.

——

’t‘*‘{ﬁl A/tB -+ a*AxtB> = /4, ’f'f'(A|-t/9> + A f’-(ALtB) = a’<A" /27‘(" 0L<Ax, E>



CA, BB thiBsy = 2r (A (b Bt bBad) = 0 bAB + b2 ATR.) = QQ
b - AEB)Y + by - (AR = bi <A, By + b <A, Bs7.
Theretpre, <, 7 7S a bifmeor Form on V. let A=(4G) x O, Then
CAAY = e (AR) = 2 AR = él(jém*)kmek) = = Z(hu) o
Thus, < . Vs positive defmitl.
i) 7he szandard bosss forr- Vo is €y R 1 é¢n Y, where €;'s are matrix
wnits (2.5, plO ). Thrs turns sut 2o be srthonormal, spice

Cly, Crey = tr(&t€re) = ¢ (€ji €re) = +r ik €2)

=/ If =k and | =& K@(ng)
fD othersi3e.

Remark. Denote A= (A, A, And = (45). We moy rdentify V = Mat(nxn, IR )
with R by A = (AR, AL o AT = (du, Qay oy e, diz, s das, o, Gen ) € R
Under #his identificarion, <the given bilmear form ¢ nething ot the standard

cApt prvduct en RV In view of zhis fort, the abowe retults aré sbvious.

]/7. Z./Ii

A s negative defnite > —A s poOIIEIve defmite
& det (—A)i = (~1) det Ai > o for al L
&> sgn _(p/e-e Ar )y = (—-l)" SFor oll <.

1’7.2. /9[

(cy Ve W1l<-=> U wy =0, YWell)s = <U wy=0, Yue Iy, <
nme Wr o Thas, it < owit.
(b Uew = U, wyr=0. Ywe W+ & ueWH, o w < Wt
(oY (S) Mece Wi € W, + wh . B (5, (W, + Wi dt S Wi, Zhus, e bare
LW, +widt € Wt n st
(2) ve W A Wt = <u, wy=o, YwelW, uwd U wy =0, Ywe Ws
= U, Wit way =Y, wyt U uhy =0, Yo e, Ywe s
= Ve (W +wt



[7.2.2] N3

DILE (vl =lwl, then <Vt W, U-WY =< U, YUY - U WY+ < WMy —<W, W)

o s27ee <, U s _s)/mme—é'»iz. So (u+ W)L (U-w).
ut+w
Two a//‘afona/.r of a rhombus are crthogoned.

J’].B,H

let A= (d;). Suppose, on the contrary, that A (k>U4) 3 A& maximel
P61 X efrtn/. let Eik oand Ea2 be e/emenfary rdtsire of~ the Sform (2-6i1) (P'D’

By Ahe [emma below, B = Ed FuA F e e /;D,c/ffye clefmite. By Theorem [. 25

Akk Ake
det Br 7 0. pLbserve, howewver, hat B. = (1a é\a)-
, (Aue Oge Ak Axe |
Agie gt
Gee Ok e 0ek Qu —k——?-:—--‘
A= r Bk AEk = . B=

i
Are Ak I
\
]

Sine ke = Otk 2 Ok, Ael, we have JdetB. = Jik dee — Qed <0 5 A ontradiction !
Lemma let P be muertible. 7hen A 75 positue defimite - and onky a

PYAP 13 positive defmite.

PR A & pesitne defmite 2 ¢ AX ro. Vxxo & (P)t APx) =

I PEAPIX 0, Vixo < PEAP /& positive. clefinize.

I’Z %‘.&l

[f <. 7 weve o besmiitian form.,  itS matrix (porth respect to the stamdarel
/L
Los i3 for C>) wounld 4e bermitian, oo, But, thHe matrix (_,: L) [ not

hermitran. smice one of i< p//ayo/m/ entrres ;s ot real.

Note 1) det XE = pee X ( Preposition 3. (8, pr¢) i) dee X = detX (Frove )
5&(/:«/70}6 A 2 permirian, e, A = A. Ther pe have
det. A = cdet A = et 4t = z/et/: = de+ A

Therefore, detA must be a pesl number




