where A is the step length and d is a feasible search

direction. If the current basic feasible solution, 1

yeur, equals to Q. X3.X ) -(10/3,5/6, 8/3) . can you 0

find the set of all feasible search direetions, and

point out which direction will lead ycur to the | (a) Find the shoutest path from node 1 to node 10 in the
optimum ? What is the value of A for reaching the _ network. Also, find the shortest path from node 3
optimum. to 3 1o node 10.

M. Continue from problem I. (b) Write down the stages, states, decisions, relurns
(a) Write down the dual problem to (P). and the recursive equation when consider a dynamic
(b) State its complementary slackness conditions. programming approach.

(¢) Prove the following theorcm. (c) Write down the algorithm to find thc longest path in
In a primal-dual pair of problem (P) and its dual ithc nciwork. Prove your algorithm has finite
problem, if either the primal or the dual problem interalions to reach the objective, and il is safis
has an optimal feasible solution, then the other ficd with the priciple of optimalitly.
docs also, and the two optimal objective values are | IV. Supposc that all car owners fill up when their tanks arc
cqual. exacily half full. Al thc present time, an avcrage of

. The following figure represents a neiwork of ten 7.5 cuslomers per hour arrive at a single-pump gas
different citics. Every arc with an arrow sign station. It takes an avcrage of 4 minutcs to serve a
denotes the one-way route and a distance in numbered car. Assume that interarrival iimcs and service times
above it. Based on the dynamic programming formulation, arc both exponential.
you arc asked to answer the following questions. (a) For the present situation, find the probabilily there

arc at most three cusiomers in the system.
(b) Compute the average length,l, and the average system

time, W.



(c) Suppose there are at mosl lwo cars are allowed in
the waiting line before being served. The gas
station manager, therefore, is planning to put an
similiar single-pump to increasc the total service
rate, or improve other performance measurcs.
According to the following threc proposals, which
proposal will you suggest the manager to take.
Please usc Mathematical arguments to verify your
ANSWET.

(1) Put the new pump besides the old one to share
the samc wailing linc:

(2) Put the ncw pump after the old onc without
wailing room in between:

(3) Put the new one in parallel 1o the old onc and
give i1s own waiting room of which the capacity

15 onc before service.
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#1. (10%) Given € =1, find § >0 with the property that

| ]';:ﬂ_:f — 7| < € whenever U < |x—1] < 4.

#2.(10%) Find the limit

.
|

1
]il_r& i {H{r}i— [%] }%

k=1

I

#3. (10%) Find the solution of the dilferential equalion that satisfies

the given condition

y(l=x)y +x(y*+1)=0, yv/Ih=2.

#4. (10%) Consider

= (x* %) sin l if {x
flx,y) = (x* 4+ ¥7) {W} , iF (x, ¥) # (0, 0),

=0 il (x, ¥) = (0, 0).



#5. (10%)

#6. (10%)

BT, C10%)

(1) find fx(0,0) and fy(0,0)

(2) show that f is differentiable at (0,0),

(3) show that fx and {y are not continuous ai
(0, 0).

(1) Evaluate the line integral

% xy dx + x dy

C
over the simple closed curve C which is formed by
the line scgment L, from (0,0) to (0,2)., linec
segment L, from (0,2) to (1,1) and line segment
Ly from (1,1) to (0,0).
(2) Usc Green's Theorem to find thc above inlcgral
Show that the surfacc arca of a sphere of
radius R is .Eﬂmw.

If a function g satisfies ithe following propertiics

(1) g is differentiable on [0, 1].

(2) a number L exists with _m. (x) _ =L<l for all
xe[0,1].

(3) 0=g(x)=1 for all xg[0,1].

Show that

a) g has a unique fixed point p in [0,1), that

is, g(p)-p.

b) if x, €[0,1] and xn = g( X,y ) foreach n 21,

then lim_ xp=1p-
W —

o0
#8. (10%) Suppose Mubz is a convergenl scries of positive
n=,1

term and that [Bnl is a sequence with
I AT
=h_..ﬁ.ém= =B > 0. $Show that Mu - w_J:.Em_-._ CONVCIgCs.

n=1
#9. (10%) Find the area of the region lying insidec the

graphs of both polar equations r=1 and r=2 siné®.
#10. (10%) Find the interval of convergence of the power

Serics

in the following cascs:
(1) p1;

(2) p2;

(3) p-0.5.
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1.For a nonncgative integer-valucd random variable N, show
that (20%)
o 1 2
‘L i P (W) = — (E[N I-EIND)

i=0 2



2.A point is chosen at random ong a linc segment of langth |.
Find the probability that the ratig of ithe shorter to the
longer scgment is less them 1/4. (15%)

3. Supposc that the joint density of X and Y is given by(15%)

1y
flx,¥y) = — ¢, OD<xey, O<yqen
¥
Compute E (X | Y~y]
=
4. Let :ﬁm;-m x® 0<x<l, 0<B¢oo,  (20%)

(1) Find the maximum likelihood cstimator & of 6.
(2) 1s m.__.. an unbiascd estimator of €97 why?

9. Let X have the binowial distribution b(n,p). Find a
uniformly most powerful critical region for testing
llo:p=p against I,:p<p, (15%)

6. Supposc Yi=6, + €z, i-1.2,..,n, and Vi-#, + €2, i=n, +1,
nyt2,...ny4ny; where &,,.... &n,, m._._..:__.-:.mnl_._m.m_.n

) :

independent N(O, ° ) variables. Fipd the lcast squares
&

estimator of m__.u_H M_ .
@, (15%)

UF 3k

I. Consider the following lincar programming problem (P).

Yariables x5, x6, xT are the slack variables

corresponding to the various inequalities, the basis Bl

corrcsponding to the basic vector (x|, Xy, %) is

optimal to the problem. :(z)= -2z, —4x; -3z,

I + 3z +ry T H (1)
minimize 2x + 13 < § (2)
subpect tn T3+ Azy+ 3y =6 i3}
2; >0 forallj
-1/5 35 0
{a} IT the inverse matrix, ._m___l- = | =1 f10 1,20 174 |,
25 —1f5 0

(b)

(c)

(d)

, find the optimum primal and simplex multipliers
associated with Bl.

If the right hand side of constraints (1), (2) and(3)
represents the available amount of materials 1,2 and
3, which one should be picked, when the availability
of only one of the raw maicrials can be marginally
increased? Why?

For what range of values of bl, tihe right hand side
of constraint (1), does the basis Bl remain optimal?
According to the algorithm of the simplex method, it
iravels vertices im the feasible region along the
path to an optimal soluion. In other words, the
current basic feasible solution, or a vertex denoted
as ycur, will visit yadj, one of its adjacent

vertices, by the following way,

Yadj = Yeur + Ad



	微積分

	線性代數

	機率統計

	作業研究


