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#2533t 100 4 ¢ Please write down your answers with the question numbers on the

ANSWER PAPER in order. The credit points for each problem are indicated by the
number in parentheses, and the total points are 100.

(10 points) Find a best approximation (in the least-squares error sense) to y = x3

by a straight line between x = —1 and x = 3. (Note: C|a, b] denotes th:set of
all real-valued functions that are defined and continuous on the closed interval

la, b]. The inner product is defined as (f, g)= f: f(x)g(x)dx.)

2 (S points) Calculate the following matrix-vector multiplication: ~. |
cos (r/16) sin (mt/ 16)] [ cos (9m/16) sin (9mw/16)][cos (2m/16) —sin (21/ 16)] “
—sin (7/16) cos (m/16)| |—sin (97/16) cos (97/ 16)] Lsin (2w /16) cos (21t/16) | '

e
(Hint: [_(_::lsn((e 6?) 2:; Egg el 1s a clockwise rotation (linear transfotlon) of
2 s

- ‘
LS
. J_-
’\ . _' ."‘l
. » . . L > r,~-_ .
s . g & . >
Y ' L 1 - e S % ‘,‘r:'“,:.; ' i: 3 ‘3" ! 5
e VTV NI N M AL T
Rad s \y ’. v‘ :- - '\‘ . N _
> - 3 O » o
& v ’ L Aivng " s .
v - o . Ay g o -3 - - . S ol
ector b m mgle 9 ) ¥ " pa 3 4',‘:,"‘ . o -‘ ‘l. . . pt 'l‘ ‘L' J. >
. o » b :.\ -?':4 ] e ] e P 3 ..-'. % S
::5 . B . =% A - \ ‘v B ‘ '
. . 3 e :
- R P : K ~ vy, 4 \ \
R Ny ~ S §

(10 points) Let A and B be similar matnces, please show tlzm{
also show that if A is any scalar, then det(A-M)—det_5;;.;""_&"..;: N,
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to the problem
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-squares solution

1agona

) Express the determinant det(A,) in terms of det(A,_;) and
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7 The line graph L(G) = (V',E ') of an undirected simple graph G = (V,E) is
defined by ' |
() V= E. dnd
(2) E"={((wv), 0,w))|(u,v) € E, (v,w) € E,u # w)
Put another way, (1) the edges of G are the vertices of L(G), and (2) there is

an edge connecting vertices (u,v) and (v,w) in L(G) iff the corresponding
edges share the same endpoint v in G.

(@) (3 points) For each statement below, determine if it is true.
(1) If G hasan Euler circuit, then L(G) has a Hamiltonian circuit. Sl
(2) If G'isdisconnected, then L(G) is disconnected. -
(3) It G 1sacycle graph, then G and L(G) are isomorphic.

| (b) (4 points). How many edges are there in L(G)? Hint: Count the degrees

8 (6 points) Given the recurrence relations
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with the boundary conditions ay; = 0 and by = 0. |
What is the solution of a,,?

Suffice it to write down the solution; no computations are required.

9. (a) (5 points). Define Flx) = =f2 k8 en. Otherwise,
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