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1. (5%) Consider a complex 3 X 3 matrix
1 1—i i
A= [1 + i Z —iJ.

=i i 1

Which is not true in the following?

(A) A is Hermitian symmetric

(B) Trace(A) = 4

(C) A is positive definite

(D) Columns of the matrix A are linearly independent

(E) A is non-singular

2. (5%) Given m X m matrices A and B, which statement is not always true in the following?
(A)If A is unitary, |det(4)| =1
(B)If B is positive semi-definite and x¥Bx = 0, x must be zero.
(C)If A is skew-symmetric, then, for any m X 1 vectorx, x’Ax = 0
(D)Trace(AB) = Trace(BA)
(E) For any m X 1 vectors x and y, x? Ay = x"By < A=B

3. (5%) Given eigen-decomposition of a complex m X m matrix A = PZP™!, where the matrix £ =
diag(44, 43, ..., 4;,). Which is not always true in the following?
(A)Aq, A5, ...,and 4, are real
(B) Trace(A) = A, + A, + -+ 4,
(C) det(A) = A3 X A3 X .. X A,
(D) If A is a Hermitian matrix, P is unitary
(E) If A is a Unitary matrix, |4;| = 1,Vi=1,2,..,m.

4. (5%) Which of the following matrix is not diagonalizable?

3 I+ 1 2

] g ) I CI P
0 1 2 2 -1 0

(D)[-1 O —1} (E) [—1 L 2}
-2 1 4 @ 2 ~1

5. (5%) Consider a matrix

1 @ T
A=l o 1
0 1 0
What is the orthogonal projection of a vectorx =[2 1 2 —1]7 on the column space of A?
M2 0 2 o] B0 1 0 -1]" ©1[1/2 1 1/2 2
OO 10 1"  ® 1 2 -1
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6. (5%) Given amatrix A = uu”, where u is areal m X 1 vector and |[u|| = 1. Which of the following
statement is not true?
(A) The rank of A is one
(B) The non-zero eigenvalue of A equals to one
(CO)Trace(A) =1
(D)det(A) =1
(E)A? = A

7. (5%) Let A € R™ ™ be an orthogonal matrix, which of the following statement is not true?
(A) The inverse matrix of A is AT
(B) For any vector x € R™1, ||x|| = ||Ax]|
(C)det(A) = £1
(D) The eigenvalues of A are always +1
(E) A is diagonalizable

8. (5%) For a matrix

o

Il

(U

Do

|

=
RO O

What is the value of det (A) ?
(A)11 (B) S5 ()8 D)7 (BE)1

9. (5%) Let(u, v,x,y) be the solution of the following equations:
2u—v =)
—u+2v—x =0
-v+2x—-y=0
-x+2y=5
Which of the following answer is true?
(A)u=2 B)v=2 OC)x=1 Dy=3 BEyu=4

10. (5%) Let A € C™*™ be a positive definite matrix, which of the following statement is not always
true?
(A)Diagonal entries of A are all positive
(B) The eigenvalues of A are all positive
(C)If c = 0, A+ cl is also positive definite
(D) A is non-singular
(E) The entries of any eigenvector of A are all positive
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1. (25%) Consider three vectors:
1 1 0
1 0 1
u; =0, ux=|1}, uz; = 10|
0 0 1
0 0 0

Answer the following questions:

(A)(5%) Apply the Gram-Schmidt process to uy, U,, u5 to form a set of orthonormal bases.

(B) (5%) Find the orthogonal projection of a vectorb=[1 —1 2 0 3]" on the space spanned
by uy, u,, us.

(C) (5%) Find the QR decomposition of

[

Il
CoOoR
CoOoORrRO R

ok o

0
(D)(10%) Find a solution of x = [¥1 X2 X3]7, such that ||Ux — b||? is minimized.

2. (25%) Consider a 3 X 3 matrix
4 0 -1+
A= 0 4 -1 -il.
—1—i —-1+41i 4
Answer the following Questions
(A)(12%) Find the eigen-decomposition of the matrix A.
(B) (5%) Find a vector x € C3*! with ||x]| = 1, such that x'' Ax is maximized. What is the maximal

value?
(C) (8%) Find the inverse matrix of A.
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(5%) Let A and B be events with probabilities Pr(A) = 3/4 and Pr(B) = 1/3. Which of the following
is not possible?

(A)Pr(AnB) = 1/2

(B) Pr(A U B) = 11/12

(O)Pr(AnB)=1/4

(D) Pr(ANB) =1/11

(E) None of these

. (5%) Bucket A contains 4 green, x black and 5 red balls and the probability of getting one black ball is

2/5. Bucket B contains x + 2 black, x + 3 pink and x — 3 red balls. Find the probability of getting at
least one is pink ball if two balls are taken from bucket B.

(A) 1/19

(B) 11/38

(C)27/38

(D) 25/38

(E) None of these

. (5%) A factory produces four different types of products, A, B, C and D. The probability that a

random piece of products A, B, C and D is found to be defective are 0.2, 0.3, 0.05 and 0.1,
respectively. During an inspection, one piece of each product is randomly selected. What is the
probability that exactly three of them are found to be defective?

(A) 0.005

(B) 0.0103

(C) 0.0124

(D) 0.01

(E) None of these

. (5%) Let the continuous random variables X and Y have the joint probability density function

Az U D<syxx=l;
fry(y) = {0 otherwise.
Which of the following is incorrect?
(A) E[X] =1/2
(B)E[Y] = 1/4
(CYEYX =x] =1/%
(D)E[XY] =1/6

(E) None of these
. (5%) A continuous random variable X has the cumulative distribution function
a fore <0,
Fy(x) =1x? for0 < x < 1,
b forx = 1.
Which of the following is incorrect?
(A)a=20
B)b=1

(C)E[X] = 2/3
(D) Vieer{xe] = 1/18
(E) None of these
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6. (5%) Let R denote the set of all real numbers. Which of the following is not a cumulative distribution

function?
1—e™, x>0
A) F(x) = y X210,
(A) F(x) {0, otherwise.

S g s
B)F(x) =3¢ o * =%
(B).FLt) {0, otherwise.

(QF&)Z;%:,xER
(Dy.Elx) = e** 4 e

—, x ER.
eXte~x
(E) None of these

7.(5%) Let X and Y be independent random variables, each taking the values -1 or 1 with probability
1/2. Let Z = XY. Which of the following is correct?
APriX=12=1)=1/2
(B) Y and Z are dependent
(C) Y and Z are correlated
(D) X, Y and Z are dependent
(E) None of these

8. (5%) Suppose that the moment-generating function My (t) of the continuous random variable X has
the property My (t) = e*My(—t) for all t. What is E[X]?
(A)1/2
(B)1
()2
(D) 4
(E) None of these

9. (5%) The joint probability density function of the random variables X and Y is given by

: 1
fxy(0,y) = iﬁe_z(ﬁg D for 5<x<10,y>x—3;
0 otherwise.

What is Pr(X <Y)?
(A)e™

3
B)ye 2
(C)e™?

5
(D)e 2z
(E) None of these

10. (5%) Let X bea continuous random variable, uniformly distributed on [—1,1]. Find the probability
density function of ¥ = sin™* X.
(A) fr(y) = %Sin_1 y,for0<y <1
(B) fy(y) =cosy,for0 <y gg
©) fy(v) = %Cosy, for %g <y
(D) fy(y) = 1/m, for —g &y
(E) None of these

i
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1. (10%) Define or describe the following terminologies.

(a) (5%) Central limit theorem.
(b) (5%) Bayes’ rule.

2. (5%) Let X and Y be two DEPENDENT random variables. Does the relationship E[X+Y] = E[X] +
E[Y] hold? Provide your justification.

n

3.(15%) Let X, X,,... be independent normal distributions. Define ¥ = ZX, ,n=12...

n
i=1

(a) (10%) Compute the mean and the variance of Y .

Ve
m

(b) (5%) Compute the covariance of ¥, and ¥, m<n.

4. (20%) Let X and Y be independent and identically distributed random variables, and the probability
density function (PDF) of X is given by

exp(—x), x=0
Ax)=
1 (%) {0, x <0.
Assume U= X+Y and V= X/(X+Y).

(a). (10%) Find the joint PDF of U and V.
(b). (10%) Are U and VV independent? Provide your justification.
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1. (10%) Please explain the following concepts as detail as possible:

(a) (2%) Describe the conditions for a random process to be wide-sense stationary (WSS).

(b) (2%) What is an Ergodic process?

(c) (2%) Describe the Wiener-Khinchin Theorem.

(d) (2%) What is an Additive White Gaussian Noise?

(e) (2%) What is a Gaussian Process?

2. (12%) Find the Fourier transform of x(t) = sinc3(t). (Hint: The answer is a piecewise function
which consists of five intervals.)

3. (15%) The characteristic function of a random variable X is defined as the statistical average
E(e/V*) = y(jvX) = [5 e p(x)dx.
(a) (10%) Find the characteristic function of a Gaussian random variable.

(b) (5%) Show that the variable Y, which is defined as the sum of N independent and identically
distributed (i.i.d.) Gaussian random variables X;, i = 1,2, ..., N, is a Gaussian random variable.

4. (10%) An AM signal s(t) = A.[1 + k,m(t)]cos(2mf.t) is considered in the following systems:
(a) (5%) If s(t) is used as the input to a square-law detector which has a transfer characteristic
defined as v (t) = a;v;(t) + a,vi(t), where a; and a, are constants, v;(t) denotes the input,
and vg (t) denotes the output. Find the conditions for which the message signal m(t) can be

recovered from vg(t).

(b) (5%) Let 7(t) denote the recovered signal in (a). Suppose that we use an ideal sampling with a
sampling interval of Ty to sample 7(t) and obtain the sampled signal r5(t), please find the
Fourier transform of r5(t).

5. (15%) Please answer the following questions.
(a) (5%) For a quaternary communication system, the possible transmitted signals are
Splt) = Acos(-z—;]"—nt - (k;) n),O <t<T, k=14
Assume T = 40ms, A = 100mV, P(s;.(t)) = 7, Vk, and the noise PSD S, (f) = 20 pW/Hz.

Please calculate the error probability F,.

E E

Hing: B, =2 = -2 =

int: F, Q N, Q N,

(b) (5%) If T changes to 1ms, in order to maintain the same F, obtained in (a), please calculate the

required amplitude value A.
(c) (5%) Please show the orthonormal basis functions for the signal constellation s, (t).

RAFHEAMD  FYEFBATAA
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6. (20%) The definition of entropy is the expected value of the self information:

HOX) £ BlI(u)) = Kzlpk g (--) = = . PG Toga (PC)).
k=0

Pr
xeX
Let variables X, Y have the joint probability
Plxi, P(xy, ;
P(X,Y) = [ (x1,¥1) P }’2)] 0.54 0.06].

P(x3,y1) P(x3,¥2.)l  10.06 0.34
Please find the following quantities:
(a) (4%) P(Y|X) and P(X|Y)
(b) (4%) H(X) and H(Y)
(¢) (6%) Calculate H(X|Y) and describe the physical meaning of H(X|Y).
(d) (6%) Calculate 1(X;Y) and describe the physical meaning of I(X;Y).

7. (18%) Consider the encoder for a binary (3,1,2) convolutional code shown in Fig. 1.
There are one input message u, two registers and three outputs v;, v, and v3.

Lm\ o vl
U —@—> vy
g -0 V3

Figure 1

(a) (3%) Find the codeword v corresponding to the information sequence u = (1110100).
(b) (5%) Draw the state diagram of this encoder.
(¢) (10%) Please use Viterbi algorithm to decode the received sequence (110 010 111 100 101 001),

assuming that a binary symmetric channel with a crossover probability p <1 /2 is considered.
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1. Consider the autonomous differential equation y’ = (2/m)y — sin y. Which of the following is
INCORRECT?
(A) There are three critical points.
(B) One of critical point is semi-stable.
(C) Two of critical points are unstable.
(D) One of the critical points is 0.

2. Ify = e** cosx is the solution to % - 6% + ky = 0, what is the value of k?
(A)3 (B)-2 (C) 10 (D) 8

3. The differential equation e"% + 3y = x%y is linear and separable.
(A) True (B) False

4. The improved Euler’s method is what type of Runge-Kutta method?
(A) First order (B) Second order (C) Third order (D) Fourth order

5. Consider y(x) is the solution to the initial-value problem x?y" — 2xy’ + 2y = 0 where x > 0,
y(1) = 4, and ¥'(1) = 9, use Euler’s method to compute y(1.2). Given h = 0.1, which of the
following is correct?

(A) The general solution is y = C;x — C,x?, where C; + C, = 6.
(B) The general solution is y = C;x + C,x?, where C; + C, = 6.
(C) y(1.2) = 5.9.

D) y(1.2) = 6.

6.  Given the three vectors (1, 0, 3, 1), (0, 1, -6, -1) and (0, 2, 1, 0) in R*, they are linearly dependent.
(A) True (B) False

7. Provided the system below, the rank is
Xy — X3 +2X, + X5+ 6Xg = =3
Xy +2X3+3X, +2Xs+4X, =1
X —4X; +3X3+ X, +2X, =0
(A) 1 (B) 2 (€)3 (D)4

8. Which one of the following is correct regarding Fourier series?
(A) e ™l is odd function.
(B) f" must be continuous on the interval [a, b] to ensure that the Fourier series of f on
[a, b] converges to f.
(C) f(x) = |x] is continuous on [—m, 1].
(D) The Fourier series of f(x) = x? + 1, where 0 < x < 3, converges to 0 at x = 0.

AT LME > FYEFBRATHA
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10.

58

12.

13.

14.

15.

B

n2m

Expand f(x) = 2x? — 1,—1 < x < 1 in a Fourier series and yield f(x) = A+ X

the following is correct?
(AYA=—-2/3 (B) B =4 (C)C =(—1)"cosnmx (D) None of the above

-~ C. Which of

If y;(x) = x is one of the solutions of the following differential equation, what is the other linear

independent solution y,(x)?
2x

rr I

Y _lj—xzy +1-!—Jc2
W)y, =222+1 By =2 ©r®=--1 O)y&=x*-1

y=0

Use the Laplace transform to solve the following initial-value problem. If the solutionis y = A +
Be~t 4 Ce3t + De*t, which of the following is true?

p"* —dy' = 6e°F =3 5 y{0) = 1, ¥ (0)=~1
(A)A+B+C+D=1.
(B).B =—2
(CO)A+B+D=2
(D) All of the above

The Laplace transform of a function f is denoted by L{f}. If L{f(t)} = F(s) and L{g()} = G(s).

then L7H{F(5)G(s)} = f(©)g(2).
(A) True (B) False

. 3, if0<t<?2
If L{f ()} represents the Laplace transform of a function f(t). Let f(¢t) = {5 _tift>2 ,

then L{f ()} is i
@2+ ® 3+ :

e

e~2s e
2

(D)= —

-2
52

52

5~

s

; g ; .97 92 g 5 .
Provided the differential equation 5x—1j + ﬁ = 0, which of the following is true?
(A) first order, linear, non-homogeneous
(B) second order, nonlinear
(C) second order, linear, non-homogeneous

(D) second order, linear, homogeneous

The Fourier transform of a function f is denoted by I{f}. Suppose I{f(t)} = F(w),3{g()} =
g(w), which of the following is INCORRECT?

A) [ f@g(t —1)dr = ITHF(0)G(w)}
B) 7 f(t—D)g(D) dt = ITHF(w)G(w)}

©) I{f(t—1)} = F(w)e "
(D) None of the above
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Let A and B be matrices in R™*". Which of the following statements are true?
(A) det(—A) = —det(A).

(B) If AAT = 1, then det(A) = 1.

(C) If AAT =1, then trace(A) = n.

(D) If two rows of A are equal, then det(A) = 0.

(E) If det(A) = det(B), then A and B have the same rank.

Let A € R**3 and its eigenvalues are A;, A;, and A,, where A; and A, are distinct eigenvalues.
Suppose the dimension of N(A — A;1) is 1, where N (A) denotes the null space of A. Which of the
following statements are true?

(A) A; must be a real number (not a complex number).

(B) A, must be a real number (not a complex number).

(C) The dimension of N(A — A;I) equals 1.

(D) A is diagonalizable.

(E) A has two linearly independent eigenvectors corresponding to A;.

Let A € R™". Consider the linear equation Ax = b or the homogeneous linear equation Ax = 0.
Which of the following statements are true?

(A)If rank(A) = m, then AX = b has at least one solution for any b € R™.

(B)If rank(A) = m, then Ax = 0 has only the trivial solution x = 0.

(C)If rank(A) = n, then Ax = b has at most one solution for any b € R™.

(D)If rank(A) = nand m > n, then Ax = 0 has infinitely many solutions.

(E) If rank(A) = m and n > m, then Ax = 0 has infinitely many solutions.

Let A and B be square matrices. Suppose that A is similar to B, that is, B = P"*AP for some
nonsingular matrix P. Which of the following statements are true?

(A)If x is an eigenvector of B, then X is also an eigenvector of A.

(B)If'y is in the column space of B, then y is also in the column space of A.

(C)trace(A) = trace(B).

(D)A —1is similarto B — 1.

(E) A® is similar to B.

Let A € R™*™, R(A) denotes the column space of A, N(A) denotes the null space of A,

and dim(S) denotes the dimension of a subspace S. Which of the following statements are true?

(A)Ify € R(A), then y € R(AAT).

(B)Ifx € N(A), then x € N(AAT).

(C)rank(A) + dim(N(A)) = rank(A”) + dim(N(AT)).

(D)1t is possible for a matrix A to have [2,1,—1]" in N(A) and [1,—2, 3]7 in R(AT).

(E)Lety € R™. If y = u; + vy = u; + v, where ug,u, € R(A) and v;,v, € N(AT), thenu, = u,
and v; = v,.
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Which of the following vectors are in the column space of A?

(A) [3.1,2]"

(B) [1,0:~1]"

() [0,1 3]T

(D) [2,1,1]"

(B) [42,-1]"

T 2282 3BT EHAREHOE i EHHERER BRI IHAFTES

22. (10%) REAFHAF@EZREHIE 2 BHAEH -

/ Sz R C B (= |2] = 2) Bt~ B2 H M -
C ~

23. (15 4) # A& (residues) REUTHEFM G  EPEHa>0-

> cosar
/ ,,H dx
Jo &L= "1' 1
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(30%) For the common-base circuit in Fig. 1, assuming the bias current to be about 1 mA, =100,

C, =0.8pF, 1, =25Q, and f; = 800 MHz:

(a) Estimate the midband gain V, /V;. (10%)

(b) Use the short-circuit time-constants method to estimate the lower 3-dB frequency, f;. (10%)
(Hint: In determining the resistance seen by €, the effect of the 47-kQ resistor must be taken into
account.)

(¢) Find the high-frequency poles, and estimate the upper 3-dB frequency, fu- (10%)

3V
2kQ 10 uF
]
é 1 °%
47 k2
2140
Q b
100 @ — —_
I uF
< 4
4@, =
B Fig. 1

(25%) The current-steering circuit of Fig. 2 is fabricated in a CMOS technology for which k;, = 90
HA/VE, kp =30 uA/V?, V,,, = 0.8V, and Vip =-0.9 V. If all devices have L =2 um, design the circuit
so that Iggr =20 pA, I, = 100 pA, and Is = 40 pA. Use the minimum width of 2 pum for as many of
the devices as possible. (a) Give the required width for each transistor and the value of R required.
(10%) (b) What is the highest voltage possible at the drain of 0,7 (5%) (c) What is the lowest voltage
possible at the drain of Q5? If |VApI =16 L, where L is in pm and Vy, is in volts, (5%) (d) find the
output resistance of the current source 0. (5%)
+5V

A A A

0, l—'—]th {—{r_: o3
[
y (- I
l l{) lfj
RE
| Qz;: l—"_i Q5
I
= ¥ .

Fig. 2
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3. (15%) A second-order filter has its poles at s = —(1/8) + j (vV63/8). The transmission is zero at
® = 5 rad/s and is unity at dc (o = 0). Find the transfer function.

4. (30%) For the emitter-follower circuit shown in Fig. 3 the BJT used is specified to have f values in
the range of 20 to 200. For the two extreme values of B = 20 and B =200, find :
(a) Ig, Vg, and Vg. (10%)
(b) the input resistance R;. (10%)
(c) the voltage gain v, /v,. (10%)
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1.

(3%) (a) At any point (xg, yo, zo) in the domain of a scalar function ¥(x, y, z), we take a path a; along V|
= ¢;, where ¢; is a constant, or take a path a, along VV. Tell me about the main characteristic (& £ 4%
#1) of these two paths a¢ and ay, and also what is a¢-an, the dot product of a¢ and a,?

(3%) (b) () = VV-(a¢) d?, where Vis a scalar function, d¥ &% & 7 6] ae Z /N Ee4E o () BJEEAE 7

(3%) (c) #] Al Divergence theorem for V-E & F E v Q (A % ¥ % — charge Q)44 B 4% °

(3%) (d) #] A Stokes’ theorem for VxB & F B fa [ (E % ¥ A — current 1) &) B f4

(3%) (e) 431X Divergence V'-A & Curl VX AR (A B — 5 £45) @ B#MEFNBBREBRALER
A Ao R K& F AT IR 2

(5%) Using the Method of Image, write down the potential distribution, V(x, , z), for a point P(x, y, z)
in the space, Fig. 1, the dielectric constant of the space is . Q is a positive point charge of Q & &
Coul.

PaV(x, v, 2)

X0, d, 0)

Grounded
plane conductor

e

P X

1 ¢

Fig. 1. A point charge Q distance d above the Ground.

(3%) (a) 4= dielectric constant & & (=1+X) dielectric 2 2F &5 4 E (V/m) » 35 R Polarization
vector P A4 ?

(3%) (b) 4 relative permeability & ur (=1+Xm) &9 — ferromagnetic material #h @42 @ F i > £ &
Pt & 4 sk H (A/m) @ 35 Bl Magnetization vector M 2 4] ?

(4%) 471 ¢4 & T M AR AT » (c) € 84 permittivitye Fo permeability u & %47 ? 35 M ERAR69IE D -

. D . : . ; 2 F
For a coaxial transmission line shown in Fig. 2, the capacitance per unit length is ¢ = lnf,” [;], and the
nl
. a
b

inductance per unit length is £ = Ho | Ho 2 [ﬂ] At high frequencies, the internal inductance drops
87 2m g M
off (that is, approaching 0, and you should know which term is the internal inductance).
(2%) (a) Find the characteristic impedance of the coaxial line Z~(l/c)*? at high frequencies 3% it &
Ze —Z.ﬁ’i’i[ o
(2%) (b) 3% P 42 3k (Ground, Bp 348 b a4 4% 4) 2 41 &4 magnetic flux density B 45 %47 ?
. _

*_.._—
M ] -
b L - I
P i .T'p i i

Fig. 2. Coaxial cable side and cross-sectional views, #2 ## 474X 7 3 Ground

The capacitance of a line charge of radius a over a ground 0, as shown in Left of Fig. 3 € = jnf - [ﬂ
n2l
a

(3%) (c) Find the external inductance L for such a transmission system in air using a quasi-TEM
property L-C = uo-go.

(3%) (d) Obtain the internal inductance from the inductance formula 1, also the external inductance
found in c), write down the per unit length internal & external inductance for the conductor system
shown in the Right of Fig. 3.
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Pu V

T@ g Conductor 1
&

Fig. 3. A single conductor above a Ground (Left); A two-conductor system with currents flow in opposite
direction (Right); the two conductors both with radius a and d distance apart.

5. (5%) (a) A position vector R = ax (x-x") + ay (3-3") + az (z-2°), R = [(x-x")*+(3-y")2+(z-2°)*]", ar = R/R,
where P(x, y, z) is an observation point, and P’(x’, y’, z’) is a source point. Show that V’(%):(aR R—lz ;

V’fis the gradient operator with respect to the source coordinates, that is, V’f'= ax J S 1 az % :

ax' Y ay'
(5%) (b) As shown in Fig. 4, determine B at P(0, 0, z*)?
ag
P(0,0,z%) ®
i

- e

’

Z

A

|

L

ATI

l._

Fig. 4.

6. (10%) (a) Derive the electromagnetic wave equation in free space.
(5%) (b) Explain the traveling-wave factor.

7. A uniform plane wave (E;, H;) of an angular frequency  is incident from air (medium 1) on a very
large, perfectly conducting wall (medium 2) at an angle of incidence &; with perpendicular polarization.
Find
(10%) (a) E and H in medium 1.

(5%) (b) E and H in t medium 2.
(5%) (c) the current induced on the wall surface, and
(5%) (d) the time-average Poynting vector in medium 1.

8. (10%) As shown in Fig. 5 with z; =./ZyZ; and 7=21/4, please explain how the circuit works to
achieve impedance matching between Zp at Z;, and obtain the bandwidth with the maximum I' of [',.

~ ! —»-

Zy |—> Z,,B(w) ?ZL(I'CH”
|

Zi’n ({U(J )’ rm(mo)
Fig. 5.
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