1 HMAEFIERN frd gyt oh

R S S TR
fﬁ‘irn): / ,lf"f('ﬁ‘)ro

_____ 3 KD FALE LA 3 Bes A sm)
f0  fw=gt Aockep

----- __K /) e p flep)y =40

SO p A 3P AP

{4) (a) Please draw the equation f(z,y,z)} = 0in 2 —y — z 3-dimension space, where

Ha,y2) = 4{z* %) - 22 , (5%)
{b) Find the gradient of f{x,y, 2) at a point Fy, that is, Vf{F%), where f5 == (1,0,2);
and explain what is the mathematic meaning of ¥V f{Fp)? (5%)
(c} Find a unit normal vector N of the surface f(zr,y,2) =0 at P (5%)
(d) Find the "Directional Derivative” of f at Fy in the direction of N, {5%).
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(5) (a) If A is partitioned as 4 = { []11 Ay ]

where A;; and A,; are two square tnatrices, show that det(A) = del{Aqy )det( Ayq),
where det(A) denotes the "Determinant” of the matrix A. : (5%}
(b) Find the characteristic polynomial of

A=
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and its eigenvalues; by the way, is A% — 54 -} 61 = 07 where [ is an Idenlity matrix.
If yes, give the proof; if not, why? . {5%)

15% 6. The bilateral Laplace wansform of x(1) is defined as X(s)=]"_ «(t)e~5tdt and the

inverse Laplace transform is given by ()= jl—_jgfii:xme“fds, where the contoar of
il

intepration is a sraight line puratlel to the iw-axis in the complex s plane and is
determined by any value of o so that X{o+iw) converges.
tse the residue theovem to find the inverse Laplace transfosmm x(0) of

Xis)

s '_(s+1}(s+?.)

(i) Re{s} < -2, (ii} Refs]} > -1, and (iti) -2 < Re{s} < -1.

wilh the region of convergence (ROC) given as Tollows:

Note that Re{s} represents the real purt of s,

20% 7. The bilateral z-wansform of a discrete sequence x[n] is defined as X ()= Exrn]z—“

B —wo

and i1s inverse z-ttansfowun is given by x[n]—i—i-ifx{::.}:."'lua where Ihe contquris a
T

comlerelockwise closed cireular cantour in the complex z pliane, centered at the
origin and witl rading v which can be chosen as any value lor which X(z)

CONVErges.
Usc the residue themem ta find the inverse z-transfonn-s{n} of X(an—TI—-[« with
1-4z2—
4

the region of convergence (ROC) given as follows: (7Y lz21 > 144, and (ii) fzd < 1/4.
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