MAST3062.6 Tulonal 2

@I what does the &mm-jchm;‘df/gwcwx cdo? (Do not give Fhe algovithm, juntdescibe
at a high lewel what the input and om‘)ouf‘me the alﬁovﬁ’hm ove ).

[@2] Any real symmepic mabix A b diagonalisable (you may assame Hhts ). Shoo
hat there is an mo_nﬁ, motix R with @A Q dfagona/.

Definibon. T \Vis auedvmpace} a function 13 \/x\N — IR s bilinear il
() B(x+xhy)=B(x)+B(z)y)  VxxiyeV
(1—1) B{D‘/tj'f'f],): B(’UV)"B(D(/V') \7‘><)7,‘j)€v
(i) B(A")‘J);B(I/AH) = AB(X/V) \/x,yGV v AeR.

We suy B is symmebic iF B (xy) = B(4,%) forall 1y€ V.

@3] Rove that thewe is a by‘ech‘on behueen bilinear formson V' and linear Mops
V" here \/* denofes the dlual spact, wheve the linear map fe
assoc fated o R 5 «FB(JQ(EJ) = B(X/‘j).

2]

Qh| Suppose \Vis finite - dimensional. A symmeic bilinear form Bon V is called

nondegenemte if g is an isomogohicm V— \V Wnle down the
de{—i n'\HDV\OQ nondegenemcxj ?\AVE\U in ferms of pai (XIU) for which, B(XIH) =0.

l@ Pove that i 3 s asvmme}w‘c bilinear 7§/m on IR there is aUnigine
S Ymmetvic PeMn(R) with B(‘—’A’:’) = v Pw forall ¥, weR".
We dlendke fhis bilinear form (v,w) >\ Pw by Bp.
What condition doey mondecaenwfag of. BP plow on Pe



A quadredic space is a paic (V; B) whewe \V is a fnile~dimensiona vector

spac andl B s a;ymvneMc bilinear form on V. Tuwo 7[/Ladra1{c $paws (\/.B))(V/'B/)
ave eguvalent and we e (\iB) ~ (V' B') if theve is a linear isomonohism
VoV with B(FxFy) = Bl2y) frall uye\/

(@6 Given symmetric mahices ) P'e Ma(IR) wiik 4he dondition

(R Bs)~ (R" Bpr)

purely in fevms o maen . dimV =n

)

@7 (Sg\vesjre/’s law of inevkia) Fove that any quadratic spate (V,8) with
B nondegenerufe is equ{mlewﬁ for a unique poiv of integes a;b> 0 with
atlo=n, fothe paie (R B") whove B is fhe bilinsar fovm
asso clated fo the pobhvx
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The Pair ["7,19> i called ﬂﬂﬁghaﬁllfﬁ U‘f B) andthe guoup O(Q,b) is
e associaded Bofvow quoup

O(G‘lb> = { Fv—=V | Fisalinear iso ., and
B(Fx, F)=B(%y) ¥ryeV L

Remavk Minkowske space hao cignatuve (3,1), henw e Lomniz%uomp i1 denoled
O3,1) [orinledwer 0(2,1) sing mhadﬁwW& direchion).



