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1. Dclinc thc tcrm "an cigcnla.luc of a lincar tronsformation".

(a) Lct ,{ bc a non singrrl*u matrlr in R,,x.. Show that ihc ch$aclcrj,stic pobnomitl

oll I is
(_ It" /r\

r ' 'ttt: ffi r, (7J . tt +ot

Dcdlrcc lhol if ar, .}2. -.. , o,, aro tho cigcnvshrB of 4 with algcbraic rnrl-

lit,li.ilics I itrcn l, a. . ] nr" lhc cigan\'ahr..s nf -{ I wilh nlgol,rrir' o r' ,tz o,,
multiplicitics 1.

(b) Provc Lhal an n x 
') 

mr,trl{ ,4 is similal to diagonol matdx D whosc diagonal

clcmcnts a,rc ciqcnvalrrcs of I if ond only il,4 ho.s n liqcr.rly indcpondcnt cigcn-

,avccrols.

(c) Lct

/ z z u\
,r: l , r , ltt
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Find a non-singulal mairi{ P such lhat P lrlP is diagonal.



Dcfino thc lcrms "positivo dolinitc" o,nd "orthogonal" !t6 applicrl to n 6quo,r.c mntrix,

(a) Provo ihat a matrix/,A is orthogonal lf ond only if mhtnns of,4l'orm on orthonor

md scr,

(b) Provo thot a squa.r'o mrirl\ ,4 is Dositivo dcliuifo if 
'lrld 

only if r l thc cigcnvolucA

of ,{ a.rc positivo.

(c) Find an orihogonol ma,ttix whoso firsi crhtmn i6

3, (o) Dcfinc thc tcrm lmiDimum polynomial" of a squoJc motrl\.

(b) Statc and provo thc Caylcy-Hamilton thcorom,

By cvnhrating tho chalactcristic polynomial of tho moirlx.4 givon lry
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show ihol ,4-r : -:-(A, - 2A - 6I ), whcro 1 is thc idontity motri\ of ordcr 3.

(c) Find thc minimurn polynomioJ ol thc matrlt.4 givcn by

lr I 1\
\v3 /3 /3,/

I

4. {o) Provc lhnr if lr ^id )2 ru'n fwo .li6tincr roo[s ol ihc cq srion I.4 ,\El : (1,'rt
whcro ,4 dnd B o,r'o:roal symmctric mntricas &nd ?rr alnd ?r2 arc two vdltors Bua,h

ihar (A - )18)u; - 0 tbr i : 1,2. lhon tfBt2 = 0.

(b) Simulloncornly diagonalizc tho following pair ol qrrrxlr,rtic lbrm$

fu - nl - xl - 2* - 2rfi2 + 4r2zt,

,b, ' xi t 2rtr | 2x\ - 2xfi2 - 2xt.ri .
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