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The tollowing prablems niay be answered in Chinese or English. You need 1o give all
details in order 1o receive any point,

List of svmbols / F
® ¢ =gosxtising — .

1= : 3 ! g % k] | |
® MR : the set of 3x3 mawiees over | |
®  tr(d4) : the trace of - 3 Fi
® P, :all real polvnomials ol degres n or fess 4

[. (10%) Let ¥ be the vector space over the complex number of all
functions for % to . i.e. the space of all complex-valued functions

on the real line. Let f;(x) = 1. f2(x) = B =

(a) (4") Prove that £, f-. and f; are linearly independent.
(b) (6%) Let g/fx) = 1. g4x) = cosx, gifx) = sinx. Find an inveruble
i :
i Z
| -—"_g lf_= R ,f 3
i=l

3x3 matrix P :iuﬁh!liat

bt

(10%;) Let } be the vector space of all funcuions from R into - let
I be the subset of even functions, f{-x) = fix). lei b, be the subset of
odd functions. ff-x) = -fix).

() (4%) Prove that ¥, and ¥, are subspaces of V.

(b)(3%) Prove that ¥V, =V, if:,___ =

(c}(3%) Prove that ¥, ~ If".,j__{{}}_J .

(10%) Let S=1v, Vi voss Vi :! be a set of vectors in R™, Prove that if
m > n, then S is linearly dgpt:nﬂéff

L

4. (15%)
(a)(8%) Let ¥ = M (W)with inncr product given by <d4. B> =
tnAB). where A, B = M() and 8" is the transpose of 5.
Find an orthonormal Basisfor Fretative to this inner product.

(b)(7%)Ir ¥ s _3_5;“1| problem 4. (a) and W =

Id h ﬂ — '__l_l —
H0 0 0 ‘u.ﬁ,ﬁ‘e'ﬂ'.],_’_, -
o 0 o] / 44—

. . T -
find W "and verify that | =W 2 h" .
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5. (10%) Let T: M (%K) —>Jir{*li}bethq_lilia?[a_t‘opemmr defined by

o0

Tt fi';=L| l}_y ,,,s;“' ?J Fi:gat;h-: ‘m;k Eifllld m]lllily of .
F g

6. (10%) Let A be an » v matrix, Prove that if B is the matrix that results

i}

when two rows or two columns of 4 are interchanged. then
det(B) = —det (1).

(10%) Let I’ be the vector space of all_[unctions from % into % which

are continuous. i.e. the space of continueus real-valued functions on
the real line. Let T be the Iin’r:ar memlc-ron F defined by

[Tf }[ x)= J‘ ’(“j(ﬁ FI'UVE:I;I_Il'IIdb no etgenvalue,

(10%) Let J: Pu _5‘FL+ be the integration transformation defined

J(P)= _“[cz:, +ax+.+a x Yde

a, ' ol
by =d.%+ —‘;—_,1" tiot =X
where P =ay+a;et...+ax". F mﬂ tl:-e”malrw for " with respect to the
standard bases for P, and P, ;o

( 15%) Suppose that we have a supply of 3000 units ot 5. 4000 units of
T, and 2000 units of L. matenals used in manufactuning products P
and Q. We ask: If each unit of P uses 2 unity of S, 0 units of T and ()
units of L, and-cach unit of Q uses 3 units of S, 4 units of T'and | unity
of U, how many units p andg -ol-P-and 0 should we make i’ we want
1o use up the entire supply #-— —  ~—




