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—. PRz (20%) ‘ P
1. complete par‘tit,ittap . '_ é open sy:&ﬁ:em' )
2. function depende:ncy, . 7. skewed tree |
'3. concatenated key . * 8. full binary tree
4, thrashing . ] ' 8. circular linked list
5. multiprogramming 10. moc}e‘l base ~

2.

3'

10,

=. Describe the major difference between ’the -fol-lo“_fine: : (30%)

1,

Flot

. JCL vs S. Q. L

program design vs coding
top-down design vs down—top design
00F vs structured programming’

» -\—\" Ed ” . L]
multlpr'ogr:Qu‘nmg system vs multitasking system
knowledge 'pr';:esk«vg __information process

fuzzy set vs neural network

— e, - .

-

breadth-first search vs depth-first search

SPSSx vs IFPS

logical record vs physlical record
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Z. . Briclly describe the system development life cycle. (8%)‘

b. Large information systems may take several years to design'and implement,
Sonie experts argue that undertaking such a task is ridiculous because the needs
of tlie'users and the technology will change so much dunng the time it takes to
implement the systemn that it will be obsolete before it is implemented. Othels
point out that there are really no alternatives. What do you think? (7%)

an indexed file. (8%) . )
b. What is the difference between a database management system and a file
"management system? (7%) :

1. a. Describe how to boot an operating system on a personal computer? (8%) >~
b. Some users argue that portable operating systems should be avioded because
they do.not take full advantage of the unique capabilites of a computer. Other
users feel that the advantages of using portable operating systems make them a
better choice than proprietary aperating systms. What do you think? (7%)

e

75. Discuss the reasons for using a local area network? (5%)

I

T

FY. a. What is an indexed ﬁle'{ Describe ltow the index is used to retrieve records from -
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) #& - : :
(5%) lim x5 * ;
x—=0° . : ‘ . L,
4! ) 2 *
(5%) [x" (i x)*de
S _
2) (10%) S
I 1.0 .
#Ad=|-1 =1 2|3RE]L LU &7 %LU Decomposition). L #& lower triangular, U #& upper
1 -3 4| . T

triangular,

) (10%) HEFFAE Tn"x" 6 AL E B,
n=r A

[ - -

§) (10%) 85 ¥ =aX? +bX? +cX +d 4 ?timitxu_'ﬁ'illrﬂ?é (-1,:1), (0,3), (1, 1) A (2-1) 2

Fab, c,_:i 494 © )
L- ?

5) (15%) Let Abea3X fi‘matn’x, each of whose entries (elements) is 1 or 0. What is the Jargest

possible yalue for | 4| =dét(A). ; ’

-
-

6) (15%) 3 ,EHH'F - »\LE T -
If4 is an 72Xt matrix, theh the follomug statements are equivalent:
(a) 4 isinvertable. - -
(b) AX = 0 has only-trivial solution, X an X7 vector, and g denotes an~/ X zeros vector.
(c) A isrow equn_m!eut to L. I, denotes an 12 Xn identity matrix. '

e " -

) (I5%) RIEWFARE: . - -
The distance D betweeu a pomt po(xo, Yo 2¢/ aud the plane ax -+ by + oz + d=0is

D _|axo +byy +czg +d|
Ja? +6% +c%°

) (15%) WIEY T 5 & $2:(Cauchy-Schware Inequality)
Ifu and v are vectors in a real juner product space, then ** .

(u,v)2 S(u,u)(v,v)

T I T7 T 171
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1. A manufacturcr uscs large quantities of a purchased part in his assembly operations.

He wants to use a coustant purchase lot size, and he specifies that no shortages to be

planed. Giving the {ollowing data : - )

a. Annual requirements are 30,000 units which are uniformly required over the year.

b. The fixed cost of placing an order is $70 per order.

¢. The Carrying cost per unit per year is 15% of the value of inventory.,

d. The storage cost is 10 ceuts per month per unit of inventory.

e. The purchase cost includes a fixed charge of $20 per order and a charge per unit
deterniined according to the following table,

Order Size Unit Variable Cost
0=<1,000
1,000=3,000
3,000=<5,000
5,000=

LY

O — — —
. . . .
o O O
[ )] wn

[

+

Assumed the forny of price.discount js using iucremental discount, which means the
price associated with an iuterval apply only to the units within that juterval. For
example, tlie first 1,000 units will cost $1.1 eacly; the next (Q-1,000) will cost $l 05
each, and so on, le to decide the optimal lot size. (25%) T :

-

v

2. Cousider the four-job, three-machine scheduling problem in the following table. All.
job are to.be processed first on machiue 1, theu on machine 2, and last on machiue 3.
Try to decide a schedule'that minimizes the makespan for the four jobs. (25%)

Job~~er-Machine 1 Machine2 Machiue 3 - . s -

! 9 2 5
-2 5 4 6
3TN -] 1
4 6 - 2

3. Consider the Lhree-stage system shown iu the fallowing diagram. There is oue
product produccd by eaclt stage. The product of stage 1"is used in the production of
products at stages 2 aud 3. The product of stage 2 is used iu the productioi ofthe
product at stage 3 and also can be sold directly to customers. The product of stage 3 is
sold. Given the [ollowiug notations :

j = Units of production at stage j

= Capacity 'of stage j in units of product
“lJ Number of units of product at stage i required to ploduce one upit at stage j
¢ = = Unit variable ]J'IO(IUCHOI\ cost incurred at stage |
rj = Revenue from the sale of product j, j=2,3
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'L = Minjmui sales requirements for product j, j =2,3
UJ = Maxunum sales possible for product j, j = 2, 3
Z = Total proﬁt of the system '

Try to formulate a linear programming model to decide the unit of production at each
stage (Xj ) - with the objective fimetion to maximize the value of Z, (25%)"

+

‘LG\ . Lv—_% ( Sales)

4. Assumed the computer of a compauy breakdown just after it generated the =
following information : Planned order release for item E = 500 units in week three. .

The company can reconstruct all the information they lost except the master schedule
for end product -A. The company is fortunate because item E is used ouly iu A. Given
the following ploduct structure tfee and associated inveutory status record mformalmu
determine what 1naster schedule entry for A was exploded into the material
requirement plan that killed the computer. (25%)

Part# Ounhand Lot size . Lead time
Inventory ..
A 0 " Lot-for lot. 1 week
B 60 . 100 2week - 7
C . 100% Lot~for—lot 1 week
D 50 Lot-for-lot = 2 week
E

2 30 _ - Lot-for-lot 1 week
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1. (25%) The starting and current tableaux of a given LP problem are show. Fmd the values of the
wiknowns a through /. .

) '

Starting Tablean .
z Vxl X2 X3 - X4 XS R.I‘IS
1 a 1 -3 0 0 0
0 b c - d I 0 6
0 -1 2 e 0 i 1

Current Tableau A
¥ X X9 X3 X4 Xg Rl-lS
1 0 =1/3 i k [ - -4
0 g 23 23.1/3 0 f
Q I i -1/3 173 I 3

L (1) (7%) Provide your reasoning to support that all basic variables in every basic feasible solution

of a transportation problem also have mteger values (where every supply and demand has an
integer value),
(2) (18%) A food company has three plauts producing a ccltmu product that is to be shipped to
three distribution centers, Plants 1, 2 and 3 ploduce 35, 30 and-25 shipmeuts per month,
respectively. Each distribution center needs to receive at least 20 slupments per month. The cost
[or each shipment (rom each plaut to the respective dlstubutmg centers is giveu as follows:

—

Distribution Center -
1 2 3
Plant 1 12 10 4
Plant 2 10 14 3
Plant 3 ~|7™ 7 ] 9
(2a) Formulate thlsuuoblem as a transportation pmblem by constructing: the appropnate cost
and requirements table?\
(2b) Find an-initial basic fea51ble soluuon and perform au iteration to find the next feasible
solution. e >

{2c) Formulate this problem as a minimum cost flow problem (using network repwsentanon)

L25%) THILEF L T@RGRBAp s THTHBRS qp+q FAFH 1 LST
48 245 Z(independent) o FE AR LA B REGET LI TFrEMETE@R 15
%!"Wﬁ'ﬁ’ﬂﬂrﬁ o FHPIETF @SR —Je(W REFREI B XATER)FLTRAUS
WA o AR e (T E) s PIOFF /M A7 4 » W de M e e ot 38 2 (R) 0 454 1 RAF

# o Formulate b — B AR A% — Markov Claiu » Jt"i'JHw%ET_t—r-rh KEHFFEE LGLah
Yk g o . .
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4, (1) (10%) What are the key assumptious of the birth-and-death process? Why are these assuwmptions

importaut for queueing models? -
(2) (15%) An emergency room of a hospital hias one doctor. Patients wlho need emergency service
arrive according to a Poisson. process at a.mean rate of 12 per hout, "However, if the doctor already
is being used, these potential customers (patleuts) may ball’ (drive on to auother lospital). In
particular, if there are n patkeuts already at the emergency room, the probab;hty that an arriving
potential customer will balk is /3 for o= 1,2,3." The (ime required to serve a patient las an
exponential distzibution with a wean of 5 winutes. s ’
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I. Two firms A; and B- consider biddiug on a road-building job, which may or may not be
awarded dépending on-the amouuts of the bids, Firm A submits a bid aud thé probability is
3/4 that it will get the job provided firin B does not bid. The odds are 3 to 1 that B will bid,
and ifit does, the probability that A will get tllejqb is ouly 1/3.

(2) What is the probability that A will get tlie job? (5%) ~ .
(b) If A gets the job, what js the probability that B did not bid? (5%) L

2, The purchasing department of a manufacturing compauy is plasning to order some material
for the production in the next 30 weeks. From the past experience, the weekly usage of
the material is i.i.d. uniform random variables between 35 and 65 uuits. A¢ least how many
units should the company order so that the probability 'of shortage (the order quantity is
not enough for production) is smaller than 5%? How should the probability be interpreted?
(10%). . -

3. A circuit system cousists of 3 independent components as shown-in the following diagranm:

Al B}

[C]
The system. Iunctlons well if eitlier bothy A aud B are good or C is good. Suppose the life
of the3 _componeuts are expounentially distributed with meaus 1/ B, > 1/ B, aud 1/,
respectively:- D.etelmme the p.d.£ ofthe system life. (10%)

'\-.
-'-;,../:“\.:‘\%-\‘— .
4. Suppose customers arrive at a bank accordiug to a Poisson process with a meau rate 4.

(a) List the conditious far the arrival process to be a P01550n plocess (3%)
(b) Derive the probability density- ﬁu‘lgtlou for the time iuterval betweeu any two
successive atrivals. Prove your result, (7%)>=_

5. Let f(x]6) = (1/6)x4°,0 < x < 1,0< § < oo,
(a) Derive the maximum likelihood estimator of 8.(5%)
(b) Is the estimator unbiased ? (10%)
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6. The production departinent of an electronic company is to estimate the mean time between
failure (MTBF) of a newly:desigued equipment. The mauagement wants to construct a 90%
confidence interval for the MTBF with a confidence halfwidth no larger than 2/5 of the
sample standard deviation, . ) '

- .
(a) What is the sample size required? Specily the assumptious that you need. (5%)
(b) Based on the sample size determined in (a), experiments are conducted. Suppose the
santple mean tums out to be 1200 hours and the sample standard deviation is 20 hours.
Construct a 90% “confidence iuterval for the MTBF. (2%)
(c) How would you iuterpret the 90% confidence mtew'll that you got in (b)? (3%)

7. 1f the uull liypothesis y =y, is to be tested on-the basis of a Jarge random sawple agaiust
the alternative hypothesis gt <y (or f2> 11,) and the probability of a Type I error is to be ¢
and the [)J.Ob'lblllly of a Type Il etror is to be 3 for u= p_, Show tliat the requued sample
size is :

-

e o (Z, +Z,)
(lu'l _”0)2

where ¢? is tlie variauce of the population. (15%)

PR

8. A study is being made of the failures of an electronic componeut. There are four types, of
failures possible and two mountiug positions for the device. It is suspected that there is a
certain relation between failure types and mounting positions. The following data have been

taken: - . .
- T~ - TFailure Type
Mouunting —
L_[fosxt:ou ' "-A____W Bh C ) D
"1 2 a6 - 18 9
2 I S 6 12 .
(a) Formulate the problem. (5%)"\“"-» >

(b) Perform a statistical test on the problem using a 51g1uﬁcauce level of 0.05. What's your
couclusion? (5%)

9. (a) How do we check the adequacy of a fitted reégression model? (5%)
(b) What is the coefficient of determmatlou R*? How should it be interpreted? (5%)
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Notmal Distribution

The t Distribution

-'1"1
- "’ R .
PiZ>t)=a .P(TSIJ-I Mir + 2]
| PIZ> 1) = ) = ) = (1} - . \/;;”,n)“ + wliryles 2 .
few ool 002 003 o 005 006 007 008 009 HT=s-nul-ar=qgl . -
) PT=1)
05000 Q49060 Q4Y20 0,480 04840 0,4K01 04761 04711 0,358} 04441
04600 04362 04322 04483 Db} 04404 G436V 04325 04786 04237 0.60 0.13 0.9 0.93 0.913 0.9¢
ot 04168 40412y 04090 0,A032 F 0,401} Q.91 00916 01397 0,339 N .
LG 0753 00745 03707 03669 0.J632 03394 02557 0J50 048] qult) . foaslr) tasdd) Tongl) toanale) faalr] :
66 03109 “0.37 03336 00300 0.J64 0.321 03191 DN 0.2
106 02050 005 O.9RI .16 01912 Q2577 0.284) 0,210 01176 } 0,125 1.000 1.018 6.4 12706 33U
MM 0709 02676 0.2643. 02611 02378 02346 02514 02433 0143 1 0,289 0.816 1,886 w0 dw 6.963
U0 02369 01358 0.1337 02296 026 0.2136 0.2206 0,177 0.2148 3 0. 0.745 1.638 1.353 ALY 3349
N3 02090 0.2061 0,203 0.2005 O,1977 0.1%47 0.1977 0.3 0.1367 4 0.271 0.741 1.5 LELIS .16 3247
LI 01814 01788 01762 0736 08711 0.168% 0.1650 0.6635 0,181t 3 0.242 0.721 L4126 Lo E5 1 ).)63
LS 00562 01539 0.0S15 0.1492 0.0469 03446 01423 01400 04379 4 0.263 0.71% 1410 1943 1447 3143
s[Uost 01205 01314 00292 0,275 04256 ®:120 0.0 0.4JN 0.4170 7 0.26] 0.7§1 LAis 1.395 2.65 1.9%
G 031 COAN2 01093 01075 01056 ©,108 0.1020 9,100} 0.0935 8 0.262 0.70¢ L LD _LIU6 - 1A%
sl 00951 00538 00913 0.0901 0.0845 00869 0.085) 00838 0.082) H 0.261 0.70] 1383 1.833 2262 7.3
UMb 00%) 00778 00764 00249 00733 00721 00N 0o Oosar  ° 0.260 0.700 1372 k312 .12 e,

. ML 00655 00643 00630 00618 0.006 00594 00532 00571 ogssy il [ 070 069 . L6 1.796 2201 718
Ml 0057 00528 00516 0.0305 00495 00485 00475 00465 00455 |2 0.259 9653 1356 182 L e
Moo 00436 00427 0.0418 00409 00401 0.0392 00334 0.0)75 0.0367 : -g'i’g 694 1350 Ha: i-lf‘; i'au
19 00151 0.0)4 00336 00329 00322 00314 00307 00105 00194 Is -13 gmz L343 . LI b
w0021 00274 0.0268 00262 002360010 00z 0029 oo | 0.3 o L 3780 o : ]
WS 00222 00217 00212 00207 00201 0197 00192 00153 00183 O 0.253 0.690 1337 .24 10 258
WH 0017 0070 00166 0,0161 00138 0.0154° 0010 0046 00133 T 0,137 0.659 .23} 1.740 zl0 1.561
W 00136 0.0132 00129 0.0125 0.7 00119 00H6 00113 0010 13 0.157 0.538 1.330 1734 -~ 2301 .31
Ul 004 00102 ,0.0099 0.0U36 00094 00091 00933 0007 oooy4 VY 0.237 0.658 1323 1.72¢ Loy, 2339 i
Wliaf QO0B0 00078 . 00075 ©.0073 O0.00TI O.009 0.0068 00066 006064 O 0,157 0.687 L3 AR 2.036 1523
st 00060 00059 0.0057 0,0035 0.0054 00052 00051 00049 Ouoag LU 0.257 0.686 1.3 L7l 1.080 1.318
Llts 00Ms5 OMxM4  0.0043 00041 0040 0.0039 008 000N 0.0006 11 0.256 0.636 1.3 Lz 014 2303
ulig)s 00034 00033 00032 Q003 L0 0.0029 00023 00027 00026 . 17 0.236 0.685 LMY - LTl4 1.069 L0 -
ulews 00023 00024 00020 0.0023 00021 0.0020 00021 00010 0.0019 1 0.236, 0,633 1.318 it . 1064 1492
ltws ¢WI8 0.0018 0.00(7 00016 0.00(6 0.0015 0.0015 00014 0.00i4 T 0.256 0.684 1316 1,208 2.060 2483
M 06013 00013 00017 0.0002 0.0011 0004 0001 00010 ooolo 16 0.256 0,634 1.213 1.706 . 2036 479
300 00009 0.0009 0,000 0.0008 0.0008 00008 00003 00X7 Ouvco7 0.256 0.684 L34 1,703 2.051 1475
G0 00007 0.0006 00006 0.0006 0.0006 0.0006 00005 00005 00005 18 0.234 0.63) 1313 Lo 1043 1.461
ON0s 00005 00005 0.0004 0.0004 00004 00004 00003 00003 -0u093  3F 0.256 0.683 1318 L6 T, L0546
00 0.000) 00003 0.0003 00003 00003 00005 00003 0.0003 0,002 0° n.236 0.633 Lyio 1697 2002 1.437

i P 1 u.35) 0.674 T 1443 1.960 132

x
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The Chi-Square Distribution - . .

Y] 10 ¥ * .
- Il
* F(X Sr)= L. l ket dw <
Merzy2t
. .
.F(Xs.rj
- ’ " -
0o o0u 0.0 - .0,100 0.900 0.950 0.973 0.990 '
’_ X{N(” 2';.!11(’) Xlla.”(’) Jg wlr) o\':a.w(’l .riu(r) Xinu(’) X';.m(” "
Pl eoe oom oo oms 2704 L#)l sou g ) : “
1| o9 00 . 000)- a.2q1 4,603 5.97 1.J18 .10 B
1| ous 0.215 0.352 0.33% 6251 * 1818 9.343 R : .
4 oy 0,438 07111 1,064 LI9 9,488 .14 12.23 .
1] s 0.331 1145 [.610 9.2)6 11,07 s 13,00 .
§| oan 1237 1.633 .28 1064 1259 14.45 16,81 ~
T 1% 1.6% 1167 183 .;m 15.07 16.01 13,48
1] L&s 130 . 1490 12,36 15.51 17.54 0,09 I
9| Loss 110 133 4,168 14.68 16.92 1.2 21.67 -
0| 2353 1247 1340 4.365 15,9 18.3; 0.48 1. .
| 10 1,316 4573 1313 1nzs i5.48 052 2472 — el
2 4.405 s 6,304  15.53 21.0) TXM . wn - .
W 4107 S0 5.392 10027 19,31 12.36 24,74 7.69 .
W1 4e0 3569 6.571 LI%- 21,06 23.68 26.12 .15
5| sn9 6.262 1.26) 3.547 3| 25,00 .49 1053
41 33 6.508 2562 9.32 2134 26.30 .84 .00
] s 7364 3.612 10,08 FIN ) 11.59 .19 1344 e
Wl 705 LB~ 9350 1086 .99 .87 NI . Ma0
| 1 38 42 HEJ] .20 0.4 J2A8 - 3609
n| sse 2.591 1038 12.44 3.4 IL4t W11 11.57
w97 1028 11.59 0.2 _ ne 12,67 3548 3893 : .
31 932 o9 M 16.04 30.31 nn 3%.73 40,29 )
0w .69 13.09 14.35 no n.i7 .08 a& . .
i o8 1240 1,33 15.66 320 e .36 2,9
5 usn 13.12 14,61 16.42 M8 - 3168 .45 4“1 .
%[ 1 113 ~i5n 17.29 15.56 )38 a9 45,64
s 14.57 I3 1801 - 3674 40,13 4,19 45.95 . ;
1| 18 130 16.93 LR I K} i34 Wi, 4 -
LETE 16,05 1.0 9,77 19,09 a2 36 4.7 49.59
X o148 1679 = 3,49 060 T 20,26 « 43,7 45,98 30.39
dlne nwa 6351  m03- 51,30 3.8 59.34 63.69
A nn nI6 MIE=LIT60 LT, 57.50 HIRH 76.13
9 ng 49,43 iR 4§46,  Td4Q L1908 s lly] 13.38
L 815 L4 35,33 85.5) 03" Bn 1004
0] nu b1 X} ] .39 - 54,28 .38 oLy 106.6 2.3
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1. Find the general Solution of 2xyy’-y? +x* =0. (10pt)

" . -

2, Find the eigenvalues and eigenvectors of the following matrix: (12pt)
,‘:r .

6 8 . ‘ A.
8 -6 ‘

3.Solve (he following problem by two diﬂ‘erleutfmethods: _(20pt)-

-

Yy +:‘fy =0,
W0)=3, y(0)=1"

- - - - -

& -

4, A Laplace transform of ftt) is F(s) = ﬁ , 'find F(). (12pt) -
N 5 S—4a .t

5. Solve the following initial value problemz: (Ispt) -
#

Y1 l? 4y, -2y,

y,'= J:_lf+ Yy I_

Falias

0. Prove that the Laplace transform of a piecewise coutinuous periodic function f£(f)

H

1

l—e™™

ofpetiod.p is L(f) = fe ryar. (spyy
) J ]

7.What is the Fourier series for a periodic fauction f(¢) of period T? What is the
couditions for the existence of Fourier series? What is the Fourier transform of a

fuuction f(£)71s therelguy relationship between Fourier series and Fourier
transform? (16pt)ow "

. -
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Table I: Some Elemeutary Functious £ (¢) and Their Laplace Transform L( /)
S() L) | S L{S)
1 1 6 o -
\ }é : ¢ 1 -
I ) . s—a
2 L 7 | cosat
. ot . yz . by
B s | Frd
3 £ ’ 8 | sinar
- . st
4 - " l 9 cosh at "
(=12, tBee Y R S
. . o —a’
5 e 10 siphat °
(a positive) | . Tla+1) . @ -
a+l - LIS - SZ - a?.
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—. HRREE (20%) ‘ .
1. complet; pgrtition | . 6. onen system _
2. quctio; éependéncy. ‘ 7. skewed tree L -
.3. c&gcateﬁatgg key - 8, fulP’;inary tree
4. thﬁashi;g . - 9. circular linked list
5. multiprogramming 10. model base -
::.:Describerthé major difference between the folloﬁidé : (30%)
.ltﬁyrogram desién Vs ;éding “
2. top-down desisn vs down—-top desigg

3. O0P vs structured programming
,a:xmuitig:?gramming system vs multitasking system

5. knowledge' procesgs vs information process
o SRLE

— N

6. fuzzy set vs neural network
N . *

-

7. breadth—-first séarch vs depth-first search

8. SPSSx vs IFPS -

8. JCL. vs S. Q. L

10. “logical record vs physical record
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=. a. Briefly-describe Lhe system development life cycle. (8%) . ' . -
b. Large information systems may take several years o design and impiement. .
Some experts argue that undertaking such a task is ridiculous because the-needs
of the users and the technology will change so much durmg the time it takes to |
implement the system that it will be obsolete before it is implemented. Others ) 1l
point out that there are really no alternatives. What do you think? (7%) . L

o
P
-—

DY, a. What is an indexed file? Describe how the index is used to retrieve records from
an indexed file. (8%) '
b. What is the difference between a database management system and a file » R
management system? (7%) E o ‘
: . . |
Ti. a. Describe how to, boot an operating system on a personal computer? (8%) 3 ]
b. Some users argue that portable operating systems should be avioded because i
they do not take full advantage of the unique capabilites of a computer. Other
users feel that the advantages of using portable operating systems make them a
better choice than proprietary operating systms. What.do you think? (7%)

4

75. Discuss-the reasons for using a local area network? (5%)

v -




