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EASTERN UNIVERSITY, SRI LANKA

SECOND EXAMINATION IN SCIENCE-1994/95 & 95/96

(Aug./Sep.97)

MT 203 & 204 - EIGEN SPACES & QUADRATIC FORMS

AND DIFFERENTIAL GEOMETRY

Time Allowed: 02 Hours.

Answer only four questions selecting two from each section.

Section A -

Eigen Spaces & Quadraﬁtic Forms

|. Define an eigenvalue and an eigenvector of a square matiix.

(a) Let A be an n X n non-singular matrix and let W4 (1) denote the chracteristic
L& g A
polynomial of A. Show that
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Deduce that if Ay, Ag, ....., An are eigenvalues of A with algebralc multipliciizes,
p A2y n )
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then W — are eigenvalues of A7 with algebraic multiplicities.
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(b) Prove that an n x n matrix A is similar to diagonal matrix D whose diagonal

elements are eigenvalues of A if, and only if A has n linearly independent eigen-

veclors.,
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et A=1 1 2 1 |.Find a non-sigilar matrix P such that P~'A# is diago-
12

nal. Hence find the matrix A™ (n € R).
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(b)
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Deline the terms “Svimmetric™ and “Skew-symietric™ as applied to an = < n

matrix.

Prove thal

i it A is an n x n real skew-symunytric matrix, then every ¢ ;-nvalue of A is

zero or purely lmaginary;
il A s an n x n real matrix and A is a cigenvalue of the real symmetric

matrix I, + ATA  then A > 1, where [, 1s ‘e n x n identity matrix:

i if A is an n x n real symmetric marrix, then eigenvectors corresponding to
distinet eigenvalues are orthogonal.

g g
et 4 = | 2 8 =2 |. Find an orthogonal matrix P such that P* ~h“ '
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diagonal.
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Reduce the quadratic form 3af + dw? — 2v/3eprs + Gai to a cicgonal form by
using an orthogonal transformation.

Lot XTAY and XTBX be two quadratic forms of which XTBX is positive

definite and let Ay, A onees . A, be roots of the ecuation det(4 — AB) = {. Show
that there exists a non-singular transformation X' = PY which reduces .\ ‘AX
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ad X7 BX ‘to the form Myf Ay = cveem + hays amd g5 BT el + i

respectively.

Simultaneously reduce the following pair of quadratic forms.
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Section B

Differential Geometry

|. State and prove Serret-I'renet formulae.

Let €' be a curve of constant torsion T and a point ¢, a constant distance ¢ from the
point £ on €', on the binormal to C at P. Show that the angle between the binormal

to the locus ol ) and the binormal to the given curve C' is :
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where # is the curvature of the curve €' at £.
5. Define the Involute and Evolute of a given curve C'.
(a) Find the vector equations of the Involute and Evo™ (e ol a given curve
C i =rls)
i : = T
(b) Find the involutes and evolutes of a curve » = (ef, e™, V/2t),

6. (a) Two curves 'y and € are called Bertrand curves if they have common principal
normal lines. If the torsion 7 3£ 0 along the curve €. show that C is a Bertrand
curve (i.e there exists a curve (') such that ¢ and .y are Bertrand curves
and onlv if. there are constants v and o such that
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wlhere w15 the curvature of the curve (.

(b) Show that for a curve lying on a sphere of radius @ and such that the torsion =
is never 0, the following equation is satisfied

wlhere & 15 the curvature of the curve.

(¢) Show that the necessary and sufficient condition for a curve to be a plane is



