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. Let I he the differentiation operalor on Lhe space of polynomials of deeree less

than o1 equal to 3.

(a) (A% Please compuie the matrix of IYin the basis g = 1, ug =143, ;g =
Fro® ueg == |4,

[h} [][]'}f:) What s the Jordao [ortu of this matrix?

- {10%) Let 4 bea real symmetic maloix. Prove th.-L' tire following two conditions

are ciquivalenl.

(a] All sigenivalies ave negative,
{k) Forall z & B, = #£0, we have * Az < .

(a) 5%) Let T Lo a linear operator on a finite dirmensional veclor space Vavor
the Neld £, Please give definition of the minimal polynomial for T

(L1 [10%) Suppose that A 15 an n s matrix with eniries in@). Hence A can be
regarded cither as an » % n malrix over § of an matrix over R. Ia it poss-
bic Lhai we can obtain two different, minimal polynornials for A, Explain il

(a] {10%)Y #'is a lincar operator on V', where ¥ s a finile dirnenslonal veclor
space over I, T 1s invertible if and only il Lhe constant term ol the minimal
pulynomizl for T is oot Q.

(by (%) If T is singular, there exists an operalor 5 # 0 such that ST =15 =
0.

(a] {10%} Let ¥ he the vector space of all [unclions from K inle B which are
continnous. Lel T be the linear operator on ¥V defined by

Ti(a) - [ fla)ds

DNocs T Lave eigenvalne or not? Show it!
{b) Let ¥ be the vector space over €@ consisting of all complex valued differen-
uiable functions of a veal variable £
i (5%) Prove thal ™ ™!, - e*n0 are cigenvectors of the derivas ive.

i (3%} I og # ey, for £ # j, show that e®f e o e wt gre linwarly
imdeqrendeit.,
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B. {a) (3%) If £ 13 a projection operstor aod B is she ranpe of E, the vecter 3 is
e Bl and omdy if £3 = 8.

(h) (10%) If B and & are two subspaces of ¥V osuch that Re W = V), there is
one and only one projection operator which has ranse i and null space N.

(e] (10%:) I{ £ £ 0, prove that there is a masrix & such that
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whete the unit meateix i the top Ioft corner 3 ¢ = v, ¢ w the rank of I




