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EASTERN I-INIVER,SITY, SRI LANKA
SECOND EXAMINATION IN SCTENCE T2OOO 2ooL)

(MAY'20o1)

FIRST SEMESTER
MT 203 - EIGENSPACE & QUADRATIC FORMS

Answer 4!! questions Time ; Two hours

1. Define the terrns "eigenr,alue,, and ,,eigen ectof, of a squaJe matdx.

(a) Show that lf P-rAp : D then for any positive integer t,
p-rAhp: Dt", wherc A, p and D are iquare matrices wi l same
order such that .P is notr siogular aad D is diagonal.

(b) Let ,4 be a matrix ol order ,l such that ,42 = 1. Show that everv
eigenvalue of .4 is 1or -1. Deduce that if tr(A) = rr, tn"o e : f.

(^ n n)
(c) Leb4-l 6 6 5l

\-o -o -;/
Find a non - sjngular natrix p such thal p-r,4p is diagoaal.
Hence find a matrix I such tltat 82 : A.



2. (a) Defiae the teres "BymrretriC' and "positire definite" as applied

to a real squale matrix.

i. Prove thaL a square malrix A h posiLive defroitc if a[d oDly

if all Lhe eigeEva.lues are positive.

ii. Pror€ that if,4 is a synmetdc matrix theD eigeDveciors

colreE)oldi[g to the distinct eigetrvalues axe orthogoDal.

(b) i. State the Gram - Schmidt process.

ii. Fi;d ttle orthorolmal set for span of ,9 ilr .#,

wh.re .9 {(1, 0, -r, o)r, (0, 1.,2, \r, (2. 1. 1. 0)1 }.

3. Deflrce the rerm " milimum polynomial" of a square ms,!rix.

(a) State and prove the Cayley-Hamiitoo theoxem.

(b) Pmve tbat, for any square matrix ,4 the minimum polynomial
. exists and is r,!iq.de.

(") i ind the minimum polynomial of the matlix ,4 given by,
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4. (a) Find aE orthogoEal rratrsfor.
quad.aric form to a di"*.""r 111i" 

which reduces the fol]oq'ills

al + zal + acl - axta2 - 4a2.t3.

(b) Simultaneously diadonalize the following pair of quadratic forms:

3c? + 6at + 6cZ + Brpz + 8crx4 + !or2s3./
' 

2c21 + tlc| + Ba? + t2afiz + 4xp3 4 14srr".
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