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The following problems may be answered in Chinese or English. You
need to give all details in order to receive any point.

@ P.:all real polynomials of degree 2 or less

®  (fe) ' (x)=x)gxrHfix)g(x) '

@ The set [0.1} together with mud&Llo-Z addition and multiplication.
defined as 0+0=0, 0+1=1. I+H0=L1+1=0. 0x0=0. Ox1=),
1<0=0_1x1=1., is ealled a binary field and is denoted by GF(2).

1. (15%) Prove that a transformation T:R"—R" is linear if and only
if the following relationships held for allvectors u an v in R" and
every scalar ¢, F— =
{a) Tlu+vy = Tiw)+T(v) by Tiew)=cHu)

(5=

. (10%) Show that if fix), jf_-.rrx,r.' gilx), gsfx) are differentiable
functions, and if '

Aty ) A e Aol (At )
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fx) Halx) dx lgi(x) @alx) [giix) g:{x}l‘-

3, (20%) Construet the vector space i'c of all S-tuples over GF(2).
Find a three-dimensional subspace and determine its null space.

4. (15%s) Given the matrices
. _ Mroqao 1 v

| A R N I | . | |
ol T o il A =

O 1 0LH= | - et
Sl L ' 'l' H |‘Lr“ | f oy 1 ever GF(2). show
TH T O A |
L l = g0 01 L0 I_!

that the row space of G is the null space of H. and vice versa,

5. (10%) Find a weighted Euclidean inner product on R such that
the vectors —

o= (10,000 ¥ =(0,4/2.0. 21

= ~_~ form an orthonormal set.
i = 0003 0wy, = (IDODLENTT)
. | ,
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6. (15%) Prove that if V,, Vs, ..., Vy are eigenvectors of 4

corresponding to distinct eigenvalues A ,, A1 .... 4.,

then {Vy. Vs, ... Vil is a linearly independent set.
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Jhe the matrix of T:P,— P, with

= td

A={2
Hh =2 4

7. (15%) Let

respect to the basis B={v|,v;,vs}, where v{=3x+3x", v,=1+3x+2x",
V=34 T+ 230, =

(2)(3%) Find |T(v))]s |T[w_,}’ﬁ._,f.u£r_f(_r_‘,”3,

(b)(3%) Find Tiv,), T[\-‘;},‘r-f_'{';ﬂ__

(¢)(7%) Find a formula for T(agta,x+a,x?%),

(d)(2%) Use the formula obtained-in (c) to compute 7(1+x°).
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