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1. Show that

1 1 n 2
271 o §oz = 5(2n)!/(n!)2 + ; (n —7:7“) COST (v (1)

and then evaluate the following integral

Vo(F:0) = % /_7; F() cos? %(qﬁ —9)dé

where F(8) = |cosb|.

2. Let f be the function whose graph is the polygonal curve connecting the points
(0,0), (1/4,1/2),(1/2,0),(3/4,1),

S
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N

(0,0) (:0) (1,0)

and (1,0) as show n in the figure. Find By(f, ) and By(f, ) and sketch the graphs

of these two polynomials.

3. Use process for inverse interpolation to find the zero of f(x) where

F0)==342, f(1)=—218, f(2) =386, f(3)=1854

4. Let p,(x) be a polynomial of degree at most n. Let

M= max | pa(z).



10.

Then for any real £, |{] > 1, we have |p,(&)| < M|T,(&)|, where T,,(z) = cos(nareccos x)

. Evaluate

\/5{% — CTy(x) + C*Ty(2) — C°Ty(x) + -+ }
THz) =T,(22 —1), C=3-—2V2.

n

Then, evaluate T/ (+1).

. Find the best linear approximation to % in the interval [1,2] of the norm

([ ey

. Evaluate Fourier-Chebyshev series of f(x) = |z|on —1 <a < 1.

. Suppose

1 o0
= P,(t).a"
V14 2?2 — 2z HZ:% ()2

where P,(t) is Legendre polynomial defined as

Put) = g (7 = 1))

Prove,
1 o(t).dt B
11+ 22 =2z

for the function ¢, as a linear combination of P,(z).

z+1

. By choosing the base functions ¢1(x) = (1 — ) and @2(z) = 2*(1 — x). Solve the

following differential equation
" x

y =c¢

with boundary conditions y(0) = y(1) = 0, by finite elements method (Galerkin’s
Method).

y' =sinx +siny

y(0) =1

Use Ronge-Kutta 4th approximation to solve initial value problem

tille=1(h=1).



