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M. Sc. (Fourth Semester) Examination, 2020
(CBCS Course)
MATHEMATICS
(Spline Theory)

Maximum Marks : 60

Note: Attempt all questions. All questions carry equal marks.

with #i(x): = g(X_Tj)/(Ti _Tj)l all i.

(b) If g e C*, i.e. ghas K continuous derivatives, then prove that there exists a point & in the smallest interval

containing T,,.......... T, so that

2. (a) Show that the IT, approximation L,g to geCl[a,b], i.e. to a continuous function g on [a,b], by

elements of ¢ satisfies.

I1L.gll =3[ gl

Hence, since L, is additive and L, f = f for all fe¢, we have || L,g||<4d, (g, $2).
(b) Verify numerically that || g —1,g ||= G(n_z) in case g(x)=sinvx and T, :(1’—1)/(11—1)4 i=12,..n.

3. (a) Prove that an arbitrary cubic spline P can be written uniquely as :
P(x)=P(0)6, (x)+ P (h)o, (x)+P"(0); (x)
+P’(h)¢,(x)

for given p £ 0, with
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0, (x): = 1+y2(2y—3)
¢2(X)I = q)l(h_x):l_q)l(x)

03(x): = y(h=x)"[h, ¢, (x);= =0, (h—x)
y:= X/h Hence
P(x)=P(0)+(P(h)-P(0))y* (3-2y)+
(P(0)(1=y)=p’(h)y)y(h-x)
(b) State and prove Best approximation property of cubic spline.
4. (a) Determine the existence and uniqueness of the parabolic spline Z, g for the given function g which agrees
with /,g at {t,}

n
i=1"

(b) Write the polynomial representation for f e p R € and show that p R € is a linear space of dimension

Kl
5. (a) Show that truncated power function forms the basis for p r € and [p r £y SPaces.

(b) Show that {[31} (B - spline) provides partition of unity.
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