| worked with Ben and Yong.

Problem 1

By Definition: Qn+1 L I:)n
Suppose that Qn+1 has 2 identical roots on the interval [&, D], X and X.
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Qu=(X=-x)"p pUOPR,
Let's choose some numbert outside the interval [a, b]

(x-t)pUP, =

= [Quu(x=t)p=[(x=1)(x=x)*p* %0



Problem 2
1
u(s) +jst3u(t)dt =1, s0O [a,b]

u(s) =1+as

1
1+as+ sjt3(1+at)dt =1
0

1 1
as+ sjt?’dt +sa'.[t4dt =0
0 0

a+l/4+a/5=0
a(l+1/5)=-1/4=a=-5/24
u(s) =1-s*5/24

1 1
jst?’u(t)dt = sjt?’u(t)dt = gpan(s) = k is compact.
0 0



Problem 3
a)

In composite trapezoid quadrature case the convergence is algebraic, while in
Gaussian quadrature case it's exponential.
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For the first scheme error converges to 107 at N = 250.

For the second scheme it's starts when N = 3.

b)

Condition number starts to converge at some N.

Problem 4
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b)

It converges, because condition number increases.



Problem 5

K(s,t) =k(s—t)

k(X) — Z am eim‘x+ bm‘ e—im‘x — Zcm\ éﬂ‘x

Complete Set m= & % 2,... miZ
a)

kK(s,t)=k(s-t)= Zcm\eim‘(t—s) —
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if m+mz0 = jdte”(””m) =———@"™M-¢%)=0
. |(M+m)
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if m+m=0 = jdte“(””m) = j dt =27 = jdte“(””m) = 20_,, =
0 0 0

= K™ =>2m_, c.e" =2m_ ™ = A, =2

-m

e™ is eigenfunction of k(s—t)with eigensolution A_ .



b)
f(s)=> f.e™ k(x)=> k,e™;ut)=> u.e™m.

ku=f = ka(t—s)u(t)dts fs) =
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From completeness of Fourier basis:
2k u. = f_ for all mOZ .



