3 0) A>0 meons that x'Aax >0 Jor all nonzer
vectors ae R Let ke §uz,.5nf.
Also let JGR" be an axbitrma nonzero \eckor,

o<(8) A (8) = 5y
o Ar>o.

During the lectures, we have sean that Aw>o
i ond only ;j all eigonvalues A,le,- N of Ar
ore Pos:k«e.

Thus, det (I\lt) = A A Ak >0,

b) A >0 implies that all ejgenvalues of A;
oL Pos:ti«e. a OJL

Since the o,{agx\values of-

A; °
P = ‘;0 a; b7 A7 by

are the wnon of the eigonvalues of A: and.
@; -b; Ak >0, the eigmvalues of P are



posdive. Thus, P is positive definite.
Now, note that

I Ab
M= o l

1S nons.’njular (it has deteminant l),
Therefore, f weR" is nonzer, also Ma 4o
IY\ add\Ean)
NT = (E‘ - 0) since A; is ngmdf{c.
blA; 1/, ‘

Honce, Sor omy nanaaro w Y, T A =

2K TMPNa >0, bj positive de)Li'niLeness of P
T

As such; Ain>0.

c) Assume +that ook (Ak) >o for le=1,2)myN.
we wil FFOVQ that Ap 70 :fur le=12,9N) thus
A =An>0-

@ A\ = OUL{'.(AO >0 \/



@ f\ssume -H\ai A; >0 Jc(x‘some ieEI,z,...)n-&
To PVWQ: Ai-tl > 0. |

S 0
Ai-n = M [o a'—TA‘-‘b“\M'
det{Ain) = deh(M ‘) det (P)- d@*(m

hile dekp) = det(A;)- det (a; 'b‘TA';' b;)

so olek (Aw) = dek (K)- det (a 677 bs).
\/\f\j —
>0 >0
= ot (a; b K bi) = ai-b]Aibi >0
= Aia>0 bg, (b).

ﬂ\mfm) b}j l(nd;l'tdY\ Ar>0 fOf I=1,2,0N.
Homee, A = An~0-



d) | >0, ook (“;) = 2720

V1 0
dot (\3\ =1>0.
0111

So A is postive definite by ().



4 o) A___F ‘zx
(8]

. ot 0
AA = 0 a tb

S0 e.-‘ﬁe/NaJuﬁ-S o} A'A ore  ot+b‘+c* > at+b.

= 6, ={a+d omd 6 = \|at+b
note that 6,>0 omd 6, >0, see @,bc 0.
A corresponding. - orthogonal makrix \/ is:

\/ = (|o?>.
WY

n B
W = 6 AVI = \a4bd (2)

n L [-b
w = & AV = g o

oS P

Extend WiWz to an orthenormal bagis of R
|

For axomple, choose s - —— *
\{E’fb*c—:‘- @) ( &(-a*-v)




[ b a
Def;ﬂe LL = O}L e \ a;"w Va2 W é‘(c.‘ *l‘)l)_l \
b

i

Nty
J8E —
C x \ @XF+gelab):
\ \HB¢ o S —
c\ atabtra(e Y

B«j canshruckion, UL is om oﬂchosona\ makriX.
D‘ejlﬂl Z = o m_
0 o

then A = WZV"

b) A besl rombe- 1 approximai-idvl (S

X = U (!&%‘”& g) VT
o) o

_ a O
- b 0
C o



“The olistance of A to the Se(wf 9X%

motfices OS: romh £ 1 iS:

dL(AM) = & = \‘S &b



