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NI.M 70NorE: The canclidates are requiretl to attempt h'o questions each frorn SectionA & B Section C rvill be compulson.

Section A

i , C.r:rt llte lollou i;1 r':l-:;' ,ll i'.t" ,'-:'- ' '.

f (x) f/ (x\
-1

I J

Estimate the value of /(-0.5) and /(0.5) usilg tl-re Herrnite interpolation-

2. S3(x) is the piece*'ise cubic Herrnite interpolating approximant of f (x): sinlcosx in the

abscissas 0- l- 1.5. 2.3. Estimate the error max lf(x) - S:(r)i over 0 < x 33'

3. (a) Prove that for m > 2, and the knots y; 3 !i+*,
(x - y)QT*'(x) + (Yi** - x)Qlli' (x)

QiG)

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

!t' ...,!i+m.

(b) Let li 1 !t+mand suppose D* is the right derivative operator. Then prove that

associated nonralized B-splines. 1'hen prove that there is a dual sct of lincar fr-rrlclional

It,Az,...,2, rvith

lljfl < (2m + 1)Qnt-t7*11' ll/llr,i,it, 1 < p I
where I; = (!i,!i+r-,) and hr' = !1+n - yi. j = 1''2,...,n

Section B

S. Let A= {o: xu ( x, ( xz 1.'. < xk < Xk+1 : b} be a partilion of thc irltsrval fa,bl. Then

prove that tl.rere cxists an associated parfition A-= {n: xu < x! < "'< xi ( xi*, : bi rvith

A.c A such that

X=n.=u.=#
where I is the mesh size of the partition'A associated rvith the splir-re space.

6. Let A= {a=xo<x1 < x2 1... 1x1, lxk+t= b} bc a partitiorr oithe interval [a,b]. atld let

Sr(A) be the corresponding space o1-piecervise constant litt-lctiotls. "lhetl prove thal fbr an1" A. thc

following bounds on the approxirnation order holds'

P'Ta '
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(i) dlf ,sr(A)l- s )*(ttA)-. lbr all/ e ltlo,b)'

(ii) dll,sr(A)l- < iallrrll-. lbr all/ e clla,b)

r'vhere w clescribing the snloothness of tlte lr"rnction f '

7. prove thai the pcriodic L]-splines lbrnt :r basis ior the space oi ncriodic polvnomial splines of

,.,..'.-.

8. Shoiv that the functions PtlQ) = tg^- j*,.(x;xi)] with 7 = L,2, "',m;,t = 0,1"" 'k with

fro =.tn is a basis lor the space of 'l-chebycheddian spline functions with knots x1,x2,...,xp of

mLrltiplicities 7111, TrL2, ..., rftk.

Section C

9. \\ l'i:e r: . r-':.
llr \\ t..l ..lJ *.1 : -':-r. l': -.-,:.,.:-. .'.': :- l-' ' ::-' -'.1:: :l-'::::l:t' :: .-.::t'l't:ttltl polYtlornial'

') -:.- l--.-
-)" --.'.--. '-i -' .. '

g I /..

1) \\'rite the sign propertics oi-srte:l's i-i:',;i..';',

S) Write shoft nole orl dual basis olsplines'

h) Defhe g-splir-res.

i) Diff'erentiatc benr een periodic sllines atrd lratLl:al splines'

l ; Dei-il'.r- tl'.e \-$ tJt:ts c: s:,1:'.c.
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