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1. For A= [aj a &)=/ 1 1 1 | withoneknown eigenvector ¥ ={ 0 |,
-2 1 4 -1
find (a) the eigenvalue A, corresponding to eigenvector ,; (5%)
(b) the eigenvector v, corresponding to eigenvalue A, =3; (5%)
(c) the least squares solution (i.e., ¥) of m_inHi; ~-A J?“2 when A=[a &)
1
and b=|-1;([ff =%"-%) (%) ﬁ
1 2
' .
1 , 3
- - — 2 12
(d)avector b =] x| suchthat minllb —A-:Tc“ =|b ; (5%) I
y T
(e) the value (x,y) in A%-{2.3, +)= x4y 7,; (5%),
(f) the value M = max{ff‘ AR Nfc"2 = 2} (5%);
2. Let H be the set (inner product space) of all waveforms described by
l, 0<¢<1
S(t):dl-vl(r)+a2-vz(t)+a3-v3(r) ., with g eR , vl(t)= L,
0, otherwise
-1, 0<¢r<0.5 { 0<t<0S
w)={1, 05<r<1, v3(t):{’ " and the inner product defined
) . 0, otherwise '
0, otherwise
I
by s, (I)' Sz(t)z _I.Osl(t)' Sz(t)dt .
Find () [v() =v,()ev,(t);  (5%)
) v{)ev,(t); (5%)
(c) the value (a,b) suchthat %,(f)=v,()-a v()-b-v, (), w(t)s%,(t)=0 and
v,(¢)®9,(t)=0 (Gram-Schmidt Process with the defined inner product); (5%)
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(d) the least squares solution of min Hw —a,-v(t)-a, v, (1‘)”2 when
I, 0105
w(r) =<4, 0.5<f<1 (hint: use orthogonal projection). (5%)

0, otherwise

3. For two identical independent distribution (i.i.d.) random variables X and ¥
i : e , 1, 0<x<l1
with a marginal probability density function (pdf) £, (x)= { ., find
0, otherwise
(@) Pr(X >0.8), i.e., the probability of the event (X > 0.8); (5%)
(b) Pr{0.3<X <0.8,7<0.8); (5%)
() Pr(X +¥ <0.8); (5%)
(d) thepdfof Z = X?; (5%)
(e)thepdfof Z=X4+2-7; (5%)
() £ {X 2y }, E { }:ensemble average (expectation) (5%)
4. For a Gaussian random variable X with known m = E{X} and m, =E{ 2},
find (a) the pdf (equation f,(x)) of X ;(5%) |

(b) Pr(X > A) in terms of O- functlon (Q(u) \/—I exp[ ; de) (5%)
(c) varl2X + A}, (var{X}= E{XZ}—(E{X})z). (5%)

5. For two correlated random variables X and ¥ with known msz{X },

oy =var{X}, m, = E{y}, oy =var{¥} and ¢yy = E{X Y}, find the value a

such that min E{¥ —a-X)}. (5%)




