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The candidates are requi
: quired to attempt two questions each f secti
A & B Section C will be compulsory. ! Hfrom Section

Section A

1. Given the following value of f(x) and f/(x)

f(x f
J

e

3. (a) Prove that for m = 2, and the knots y; < ¥j.m.
(x - }’i)Q?1+1(X) + (yi+m - X)anﬁl(x)
(Yi+m _Yi)

Q" (x) =

for all x € R, where Q" represents the mth order B-spline associated with the knots

Yir o Yitm-
(b) Let y; < y;4+m and suppose D, is the right derivative operator. Then prove that
(m — DI0™ 1 (x) — Q™ 1 (x)]
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4. Let y; <+ < Ynyem be such that ¥; < Yiym, i =12,..,n Let {N"},i=12,..n be the
associated normalized B-splines. Then prove that there is a dual set of linear functional
A, Ay, o, Ay with

af| < @m+ D h P Ifl, L TSP <

i
where I; = (¥, Vj+m) and by = Yjom = ¥j. J = 1,2,..,n

Section B

5. Let A={a =1xy <x; <x; < <X <Xyyq = b} be a partition of the interval [a,b]. Then
prove that there exists an associated partition A™= {a = xp < x; << x;p <x{pp = b} with

A*C A such that

SA<SA'<

N B>
S

where A is the mesh size of the partition A associated with the spline space.

6. LetA={a=1xy<x <x3 < <xp <Xy =Db}bea partition of the interval [a, b], and let
S, (A) be the corresponding space of piecewise constant functions. Then prove that for any A, the

following bounds on the approximation order holds.
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(i) dlf.51(8)]e < SW(f; B)en, forall £ € Bla,b]:
(i) dlf,51(8)]w < 5B 1Df|eo. forall f € C*[a, ]

where w describing the smoothness of the function f.

Prove that the periodic B-splines form a basis for the space of periodic polynomial splines of

i 2 bl bnotc ST Y. ¥ v afrnlEnbeitv m. T
order m with knots at xy, X5, ..., X of multiplicity m4,m,, .

Show that the functions p;j(x) = {gm_j+1(x; xl-)} with j=1,2,...,m;i=0,1,..,k with
m, = m is a basis for the space of Tchebycheddian spline functions with knots xy, X3, ..., Xj of
multiplicities mq, My, ..., M.

Section C

9.

Write in short.

a) Write the general equation for piecewise cubic Hermite interpolation polynomial.
b) Find a dual basis for S = span(Ny, ..., Nn

c¢) Define B-spline

d) Differentiate between piecewise and spline inter] n
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e) What is the difference between perfect B-spline and B-splin
f) Write the sign properties of green’s function.

g) Write short note on dual basis of splines.

h) Define g-splines.

i) Differentiate between periodic splines and natural splines.
j) Define the N-widths of spline.
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