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. Classifying students in a statistics course by their gender and height are an example of
what scale of measurements?
(A) Nominal, ordinal (B) Ordinal, interval (C) Nominal, ratio (D) Ordinal , ratio

. A statistics instructor informed her class that the median exam score was 80 and the mean
was 68. What might the smoothed histogram of scores look like? (& 7 B A#44 ¢h 8k B 477)
(A) Skewed right ~ (B) Skewed left  (C) Symmetric and bell-shape (D) Two peaks

. Which of the following will increase the width of a confidence interval (assuming that
everything else remains constant)?
(A) Decreasing the confidence level
(B) Increasing the sample size
(C) A decrease in the standard deviation

(D) Decreasing the sample size

. The time required to prepare a dry cappuccino using whole milk (R % w6 e+ 3#) ata
Coffee House is uniformly distributed between 25 and 35 seconds. Assuming a customer
has just ordered a whole-milk dry cappuccino, what is the probability that the preparation
time will be more than 32 seconds?

(A) 0.5 (B) 0.4 (C)03 (D) 0.7

. A manufacturing firm has two suppliers for an electrical component used in its process:
one in Mexico and one in China. The supplier in Mexico ships 68% of all the electrical
components used by the firm and has a defect rate of 6%, the Chinese supplier ships 32%
of the electrical components used by the firm and has defect rate of 4%. Calculate the
probability that an electrical component is defective?

(A) 0.1768 (B) 0.1920 (C) 0.0152 (D) 0.10

. Suppose the number of cars that arrive at a car wash (% £3#) is descried be a Poisson
distribution with a mean of 10 cars/hour. What is the probability that there are two or less
cars arrive within half hour?

(A) 0.1247 (B) 0.0067 (C) 0.0335 (D) 0.0842
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1. (10%) A report indicates that 30% of all home buyers will do some remodeling (BB to
their home within the first five years of home ownership. Assuming this is true, use the
binomial distribution to determine the probability that in a random sample of 100
homeowners, fewer than 25 will remodel their homes.

2. (10%) A minor league baseball team expects an average of 50 paying customers (F%& ¥ %
## %) on a rainy game day, 150 on a cloudy day, 300 on a fair day and 500 on a sunny
day. According to the weather bureau (% %) , the probabilities of weather during the
baseball season are:

‘_ Weather o Rainy i CloudX Fair Sunny_.
‘_ Probability 0.05 | O._25‘ 0.3 0.4

(A) Find the mean and standard deviation of the number of patrons (% ##) per day.

(B) If admission is $5 per head, what is the expected value of revenue per day from
admissions?

3. (15%) Shown below is a portion of a computer output for regression analysis relating Y
(dependent variable) and X (independent variable).

ANOVA

df SS
Regression _ 1 110
Residual 8 74
Total 9 184

Coefficients  Standard Error

Intercept 39222 ' 5.943
X -0.5556 0.1611

(A) Perform a t-test and determine whether or not X and Y are related. Let o = 0.05.
(B) Perform an F test and determine whether or not X and Y are related. Let o = 0.05.
(C) Compute the coefficient of determination and interpret its meaning.
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4. (20%) An experiment was conducted to determine the effect of various degrees of stress on
performance. Five persons were taught a simple task, and then each person was asked to
perform the task under the following conditions, in random order:

A no stress B: mild stress C: severe stress
The time in seconds to perform the task was recorded. Is there sufficient evidence to

say that stress conditions affect the performance of this task? Let o = 0.05.

Person
~ Condition 1 2 3 4 5
A 3 10 6 9 6
B 7 10 9 13 9
C 10 14 14 16 15

5. (15%) A company packages powdered soap in 6-pound boxes. The sample mean and
standard deviation of the soap in these boxes are currently 6.09 and 0.02 pounds.
Adjustments were made in the filling equipment, but it can be assumed that the standard
deviation remains unchanged.

(A) How large a sample is needed so that the maximum error of the estimate of the new p

is 0.001 with 90% confidence?
(B) A random sample of size n= 1219 yielded x = 6.048 and s = 0.022. Calculate a 90%
confidence interval for p.

(C) Estimate the proportion of boxes that will now weigh less than six pounds.
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TABLE Il (cont.)
Areas under the
standard normal curve

Second decimal place in z

z 000 00! 0.02 003 004 005 006 007 008 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
09 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
12 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 09115 09131 09147 09162 09177
14 0.9192 0.9207 0.9222 09236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
L5 0.9332 0.9345 0.9357 09370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 09484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
17 0.9554 0.9564 0.9573 09582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
19 0.9713 09719 0.9726 09732 0.9738 09744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
29 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
34 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998
3.5 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998
3.6 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
37 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
38 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999
3.9 1.00007

 For z > 3.90, the areas are 1.0000 to four decimal places.
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TABLE IV
Values of tg df too Lo.05 to.025 to.01 to.005 df
1 3.078 6.314 12.706 31.821 63.657 1
2 1.886 2.920 4.303 6.965 9.925 2
L2 3 1.638 2.353 3.182 4.541 5.841 3
= 0 t"{“ 4 1.533 2.132 2.776 3.747 4.604 4
5 1.476 2.015 2.571 3.365 4.032 5
6 1.440 1.943 2.447 3.143 3.707 6
7 1.415 1.895 2.365 2.998 3.499 7
8 1.397 1.860 2.306 2.896 3.355 8
9 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2.228 2.764 3.169 10
11 1.363 1.796 2.201 2.718 3.106 11
12 1.356  1.782 2.179 2.681 3.055 12
13 1.350 1.771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2.977 14
15 1.341 1.753 2.131 2.602 2.947 15
16 1.337 1.746 2.120 2.583 2.921 16
17 1.333 1.740 2.110 2.567 2.898 17
18 1.330 1.734 2.101 2.552 2.878 18
19 1.328 1.729 2.093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
21 1.323 1.721 2.080 2.518 2.831 21
22 1.321 1.717 2.074 2.508 2.819 22
23 1.319 1.714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2.797 24
25 1.316 1.708 2.060 2.485 2.787 25
26 1.315 1.706 2.056 2.479 2.779 26
27 1.314 1.703 2.052 2.473 2771 27
28 1.313 1.701 2.048 2.467 2.763 28
29 1.311 1.699 2.045 2.462 2.756 29
30 1.310 1.697 2.042 2.457 2.750 30
31 1.309 1.696 2.040 2.453 2.744 31
32 1.309 1.694 2.037 2.449 2.738 32
33 1.308 1.692 2.035 2.445 2.733 33
34 1.307 1.691 2.032 2.441 2.728 34
35 1.306 1.690 2.030 2.438 2.724 35
36 1.306 1.688 2.028 2.434 2.719 36
37 1.305 1.687 2.026 2.431 2.715 37
38 1.304 1.686 2.024 2.429 2.712 38
39 1.304 1.685 2.023 2.426 2.708 39
40 1.303 1.684 2.021 2.423 2.704 40
41 1.303 1.683 2.020 2.421 2.701 41
42 1.302 1.682 2.018 2.418 2.698 42
43 1.302 1.681 2.017 2.416 2.695 43
44 1.301 1.680 2.015 2414 2.692 44
45 1.301 1.679 2.014 2.412 2.690 45
46 1.300 1.679 2.013 2.410 2.687 46
47 1.300 1.678 2.012 2.408 2.685 47
48 1.299 1.677 2.011 2.407 2.682 48
49 1.299 1.677 2.010 2.405 2.680 49
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TABLE VIil dfn ‘
Values of F,
dfid o 1 2 3 4 5 6 7 8 9
| 0.10 3986 49.50 53.59 5583 5724 5820 5891 5944 59.86
« 0.05 161.45 199.50 21571 224.58 230.16 233.99 236.77 238.88 240.54
y I 0025 647.79 799.50 864.16 899.58 921.85 937.11 948.22 956.66 963.28
0 F, 0.01 40522 4999.5 54034 5624.6 5763.6 5859.0 5928.4 5981.1 6022.5
0.005 | 16211 20000 21615 22500 23056 23437 23715 23925 24091
0.10 853 900 916 924 929 933 935 937 938
0.05 1851 19.00 19.16 1925 1930 19.33 1935 1937 19.38
2 0025 3851 39.00 39.17 3925 3930 3933 3936 3937 39.39
0.01 98.50 99.00 99.17 9925 9930 99.33 9936 99.37 99.39
0.005 198.50 199.00 199.17 199.25 19930 199.33 19936 199.37 199.39
0.10 554 546 539 534 531 528 527 525 524
0.05 1013 955 928 912 90l 894 88 885 88l
3 0025 1744 1604 1544 1510 1488 1473 1462 1454 1447
0.01 3412 3082 2946 2871 2824 2791 27.67 2749 2735
0.005 5555 49.80 4747 46.19 4539 44.84 4443 4413 43388
0.10 454 432 419 411 405 401 398 395 394
0.05 771 694 659 639 626 616 609 604 600
4 0025 1222 1065 998 960 936 920 907 898 890
0.01 2120 18.00 1669 1598 1552 1521 1498 14.80 14.66
0.005 3133 2628 2426 2315 2246 2197 2162 2135 21.14
0.10 406 378 362 352 345 340 337 334 332
0.05 661 579 541 519 505 495 488 482 477
5 0025 1001 843 776 739 7.5 698 685 676 668
0.01 1626 1327 1206 1139 1097 1067 1046 1029 10.16
0.005 278 1831 1653 1556 1494 1451 1420 1396 13.77
0.10 378 346 329 318 311 305 301 298 296
0.05 599 514 476 453 439 428 421 415 410
6 0.025 881 726 660 623 599 58 570 560 5.52
0.01 1375 1092 978 915 875 847 826 810 798
0.005 18.63 1454 1292 1203 1146 1107 1079 1057 1039
0.10 359 326 307 296 288 283 278 275 272
0.05 559 474 435 412 397 387 379 373 3.68
7 0025 807 654 580 552 520 502 499 490 482
0.01 1225 955 845 785 746 719 699 684 672
0.005 1624 1240 1088 1005 952 9.6 889 868 851
0.10 346 311 292 281 273 267 262 259 256
0.05 532 446 407 384 369 358 350 344 339
8 0025 757 606 542 505 482 465 453 443 436
0.01 1126 865 759 701 663 637 618 603 591
0.005 1469 1104 960 881 830 795 769 750 7.34
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TABLE VIII (cont.) dfn hd
Values of F,
dfd o 1 2 3 4 5 6 7 8 9
0.10 3.36 3.01 2.81 2.69 2.61 2.55 2.51 2.47 2.44
0.05 5.12 4.26 3.86 3.63 3.48 3.37 3.29 323 3.18
9 0.025 7.21 5.71 5.08 4.72 4.48 4,32 4.20 4.10 4.03
0.01 10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35
0.005 13.61 10.11 8.72 7.96 7.47 7.13 6.88 6.69 6.54
0.10 3.29 2.92 2.73 2.61 2.52 2.46 2.41 2.38 2.35
0.05 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02
10 0.025 6.94 5.46 4.83 447 4.24 4.07 3.95 3.85 3.78
0.01 10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94
0.005 12.83 943 8.08 7.34 6.87 6.54 6.30 6.12 5.97
0.10 3.23 2.86 2.66 2.54 2.45 2.39 2.34 2.30 2.27
0.05 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90
11 0.025 6.72 5.26 4.63 4.28 4.04 3.88 3.76 3.66 3.59
0.01 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63
0.005 12.23 8.91 7.60 6.88 6.42 6.10 5.86 5.68 5.54
0.10 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.21
0.05 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80
12 0.025 6.55 5.10 4.47 4.12 3.89 3.73 3.61 3.51 3.44
0.01 9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.39
0.005 11.75 8.51 7.23 6.52 6.07 5.76 5.52 5.35 5.20
0.10 3.14 2.76 2.56 2.43 2.35 2.28 2.23 2.20 2.16
0.05 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71
13 0.025 6.41 4.97 4.35 4.00 3.77 3.60 3.48 3.39 3.31
0.01 9.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.19
0.005 11.37 8.19 6.93 6.23 5.79 5.48 5.25 5.08 494
0.10 3.10 2.73 2.52 2.39 2.31 2.24 2.19 2.15 2.12
0.05 4.60 3.74 334 3.11 2.96 2.85 276 . 2790 2.65
14 0.025 6.30 4.86 4.24 3.89 3.66 3.50 3.38 3.29 3.21
0.01 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 4.03
0.005 11.06 7.92 6.68 6.00 5.56 5.26 5.03 4.86 4.72
0.10 3.07 2.70 2.49 2.36 2.27 2.21 2.16 2.12 2.09
0.05 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59
15 0.025 6.20 4.77 4.15 3.80 3.58 3.41 3.29 3.20 3.12
0.01 8.68 6.36 542 4.89 4.56 4.32 4.14 4.00 3.89
0.005 10.80 7.70 6.48 5.80 5.37 5.07 4.85 4.67 4.54
0.10 3.05 2.67 2.46 2.33 2.24 2.18 2.13 2.09 2.06
0.05 4.49 3.63 324 3.01 2.85 2.74 2.66 2.59 2.54
16 0.025 6.12 4.69 4.08 3.73 3.50 3.34 3.22 3.12 3.05
0.01 8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78
0.005 10.58 7.51 6.30 5.64 5.21 491 4.69 4.52 4.38
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2. R BEHEHoA (3180 MBHEBAMSH(3327) ° B — 0 BHFMA500 -
3. B M URBEAHERES  ASMARLSLENIM TS -

A-1 (B AT —FUFERREERAMERIRS - HENE - FEEINEMERETE
B KRR 0 1.2~ 1.0~ 1.0 - FHHRFER » NEEENEBREYZH AR FE%
FHIRRKE R 2900 - SERFEMNFERE R 2650 - HIEHWES —FEAERKE B?

(A)480  (B)540  (C)660  (D)2400  (E)2640

A-2 (B FOSBEBENSHN&E/NEERE » SR AHEENAEZY - BRBL% - kfE
BIASERGT - S TE G T e R S R R

(A)Supply-Chain Based %51

(B)Design for Recycling 5%&

(C)Standardization %5

(D)Global Manufacturing 3%t

(E)Remanufacturing %51

A-3 (HERE) F/AFIERH Center of Gravity J7 /AR EYIR OB RENEMEN B - 5 MACEHT
WIIREEREE o 8 HEEER (0, b),i=1,2, ..., n SHIIRREERYG RO B BN S
Kb Woi=1,2,..,n SHIIBEEEMEREXRER C,i=1,2,...,n BHIZYREL
BESEN B EEX, N -

(A)X= Zia)/n Y= Qi b)/n

B)X= QL aW)/ W) , Y= QL biW) /i W)

O X= ClaaW)/CEEWG) , Y= L, W)/ L, WiC)

D)X= Qi1 aW; /G W) , Y= L bW, )/ (T, Wy)

B X= Qi1 aW, )/ E W) , Y= X bW C) /T, Wi C)

A-4 (fREERR) TRIRRIN FUAT A R R MRy o] & TERRE?

(A)EBREERB BT - RIS n (B & FUAHE S R BK R 8

(B) ETRIMER B 975 H n=5 > AIFREERTREAN B X AR EREE

(C) LLE iR ELR T2 (Y1 = a + bit ]z Y2 = a + bot) B E FORME - E241 b1 > be » HI|
Y2 FHHE R RT K B

(D) LARF R P3[R R A S RETRM T 7% - HBAME SRS B R AR B

(B) BRIE BB AT - e R FERWIATEANE - AIRSAOTRRE O EiEmER » 8
FEERE LR B A0 - HE SRR N




5 2 max 3 B

% B EAFIECR SR 108 BBAERE #F: LE%
HEHEHESHGE FIE : AEEH

A-5 (B FEmI A EEITINT - BTN Q UN/F) > ARER p% - FRAH
P4 B HESETIZ1E > BT R R U/ > FREE 0% - HEEKIHAIRE Rt ~ &
AR ERThRERAS - A 142582 B RSB ERAERERS R N (NF/E) ZEMFHEER M
(HH/5E) » THIERARZ A S AR HIRCIL o] TERE?

(AZFELER * 1-p%q%

(B)ZFMEFEE T - (Mp%q%) / (1 —p%q%)

(C) A HEESFTRAVIRES IR D & * MQ)/N

(D) B 28R RIIS s BL (AR {E) & © (MRp%) / N(1 - p%q%)

EZEFLEEFRRZT @ 2B RALENEES * M/ (1 - p%q%)

A-6 ((HEERE) TFIA RIS E(Aggregate Planning)dy R0t a] 2 [EfE?

(A)2A Chase Demand K Level Output {iSRES (i ELET © F5HFF Chase Demand KBS » B4 e
E R LHIEE

(B)EA Chase Demand f Level Output Wi SRESHLEES « HEABRKERENEEERT > AIZAH
#ZftE 5] Chase Demand SEH&

(OME NGRS T (Part-time Worker) & &2 ZEEFE 54 %4 (Capacity Options)fi5EIH

(D)BR A ZEHAAZ 2 (Back Orders) 2 /& 255 K 8 %4 (Demand Options)HYBETH

(B)E& #1 3RRE W] LUE B 48 145 Bl (Linear Programming) R DI SR i B/ NGAS

A7 B LESTERMRSBE TERAE - AREEGTENITAR A EGEFIEE

8 THIRC e F IER?

(A) BTEE G PR RTAT A B4R - PSP TEE TR v BRI EL B

(B) BTEL LR PER M LRV A ELR - SR DIETE G LAY

(O IkEE B TT(Task)l - AFRFECRSZ TAFIGHIAR(E S0 R R 08 S AR B A% [ Target
Cycle Time)

(DYRFREER - £EGRH LIRS Z R TIFS - WA B R

(BEYEFRAER » £EGD TS RN TN - HEHRATEEE 100%
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1. RBP4 EEHE B 15 (Economic Production Quantity, EPQ)H/E% B FE”RA A
(holding cost) Bz fi{E SR AR (setup cost) » EETFKE D - FRAVERIEFERL
x5S BHEFEEEENBERARH - SHEMIVEEZ (production rate) &
p> BHESNERRE J > SMEEERERSRE ? FEEFERER
fi] ? B EEEERETELAR « (20 4)

2. HAMETAE(ob)EBAEAR EHRIET/ERE T » BAA LIRS 1 1T -
PR TAENS 2 fI L » fEEMFRIMIT R - SUMRIE 52 TR K@ ? TAERE 2 B
BERRERME ? (15 5)

TAE(job) | A B C D E
TEME 1 |2 4 4 5
TPEME 2 |3 5 3 5 6

3. FEZEHIIEZE (Activity) ~ SLITIEZ (Predecessor) ~ K {ES£HF[E](Duration)41
FF 0 B ACA [B - IR HBASEER S Rl > WERBAALE A E RIS
(slackness) » ELEIHEIFREE A 2 (15 57)

Activity Predecessor Duration
A 1
B 4
C 1
D B 5
E B 2
F C,D,E 7
G D 2
H FG 3

end
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(You need to define and explain your notations clearly. Points are granted only
if detail computations are presented. )

1. (25%) Consider the following problem:

max £ =10z; + 15z,

s.t. 4z1+ 8z < 32
1~ 2x9 > 2
Ty1,%s > 0.

(a) Formulate the corresponding dual problem. (5%)

(b) Compute all the complementary basic solutions of the primal and dual
problems. (12%)

(c) Based on (b), what is the optimal solution by applying strong duality
property. (8%)

2. (25%) A transportation company has to select the daily routes from six pos-
sible routes to serve the demand points (A~G). The company has only three
vehicles avajlable for the transportation and aim to minimize the total cost.
Demand point F has to be served at least twice a day, but the remaining
demand points ({A,B,---,G}\F) have to be served at least once a day. The
information of routes and the corresponding costs is as follows:

e Route 1: A-»B—C—G, $12

e Route 2: B—D, $6

¢ Route 3: C—E, $8

® Route 4: D—E—F, §9

* Route 5: A~B—C—D—F—G, $15
e Route 6: E-F—G, $10

(a) Formulate this problem. (8%)

(b) When a route is selected, a setup cost $10 will incur. Explain how to
modify the model in (a). (5%)

(c) If route 2 is selected, either route 5 or route 6 must be selected. Show
how to modify the model in (a)? (5%)

(d) If route 3 is selected, route 5 and route 6is not allowed to coexist. Show
how to modify the model in (a)? (7%)
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3. (20%) You are an umbrella seller. The number of umbrella you sold each day
depends on the weather of that day. If it rains, you sell 100 umbrellas that day.
If it does not rain, you sell 50 umbrella that day. Let us classify weather of a
day as rainy (R) and not rainy (N). Let X,, be weather of day n. Assume that
{ Xn, n=1,2,... } is a Markov chain with the following transition probability
matrix. Find the expected number of umbrellas you sell in a day in steady

state.
| R N

R|2/5 3/5
N|1/2 1/2

4. (30%) Consider a M/M/2/4 queue with inter-arrival time being Exp(2) and
service time being Exp(1).
(a) Draw a transition rate diagram of this queue. (10%)
(b) Find the expected number of jobs in the system (10%)
(c) Find the expected time a job in'the system (10%)
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