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1. (15 points) Find the cubic spline for the data

f(-1) =3 fll)=1, f(3) =28, f(B)=4B, ky=ky= 3.
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2. (10 points) Fit a straight line by least squares to

(=2, -6), (=1,=2), (0,-1), (1,0), (2,10), (4,78).
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3. (15 points) Solve the following linear system by Cholesky’s method. Show the details
of your work, in particular, the LU-factorization.

921 + 1235 + 633 = 57
1221 + 1729 + 1123 = 81
6.T1 -t 11.’]]2 + 17[11’3 = 57
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4. (10 points) Table 1 shows the result of applying the Improved Euler method to the
following initial value problem with h = 0.2:

Y =—(y+1)(y+3), for0<z<1, y(0)=-2

Fill in the blank; and show your work for partial credit.

Z5 Yi

0.2 —1.80400
0.4\ —) 62292
0.6 —1.46724
0.8 —1.34132
1.0 —1.24429

Table 1: Tmproved Euler Method
(=0, 4=—/ doyoo ]@
f=02, 7%{\3): — (4D (YH3)

Ri= 02 % fa,yn= 0192317 ] F
fa= o2 A (03, gD = 0. 1h9p 42 G3)
Ya= i+ K (lrd) = ~ 162292 (D



5. (20 points) Show that in the case of Figure 428

VQUO ~ 3 UA up up uQ _ ap + bq
h? |ala+p) bb+q) plp+a) qlg+b) abpq

Uo

o B

5Q

Fig. 428. Neighboring points
A, B, P, Q of a mesh point O
and notations in formula (6)
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6. (30 points) Consider the following hyperbolic equation

Uy = Ugz, 0<2<1, 0804,
with intial and boundary conditions
u(z,0) =22, wy(z,0) = 22; g (0,8) =2¢t, wu(l,t)=(1+1)?%
Approximate the solution to above equation with h =k = 0.2, for 0 < ¢ < 0.4.
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5 points) Represent u;; in terms of u;_1,0, Us0, Uit1,0-
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10 points) Find the values of u; ;, for i =0,1,2,3,4, and j =1, 2.
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