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DEPARTMENT OF STATISTICS AND DEMOGRAPHY 

MAIN EXAMINATION, 2014/15 

COURSE TITLE: 	 OPERATIONS RESEARCH II 

COURSE CODE: 	 ST408 

TIME ALLOWED: 	 THREE (3) HOURS 

INSTRUCTION: 	 ANSWER A TOTAL OF FOUR QUESTIONS 
SECTION A: ANSWER BOTH QUESTIONS 
SECTION B: ANY TWO QUESTIONS 
ALL QUESTIONS CARRY EQUAL MARKS (25 MARKS) 

SPECIAL REQUIREMENTS: 	 SCIENTIFIC CALCULATORS AND STATISTICAL TABLES 

DO NOT OPEN THIS PAGE UNTIL PERMISSION HAS BEEN GRANTED BY THE 

INVIGILATOR 
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Question 1 

Supreme Development Corporation (SDC) purchased land to be the site for a new luxury double storey 
complex. The location provides a spectacular view of the surrounding countryside, including mountains 
and rivers. SDC plans to price the individual units between E300, 000 and El, 400,000. PDC 
commissioned preliminary architectural drawings for three different projects; one with 30 units, one with 
60 units and one with 90 units. The financial success ofthe project depends on the size of the complex 
and the chance event concerning the demand of the units. The statement of the decision problem is to 
select the size ofthe new complex that will lead to the largest profit, given the uncertainty ofthe demand 
for the units. The corresponding payoffs can be summarised as follows: 

State of Nature 
Decision Alternative Stron2 demand (s 1) Weak demand (s 2) i 

Small complex Jd 1) 8 7 
Medium complex (d 2) 14 5 
Large complex (d 3) 20 -9 

to 

The probability of strong demand = 0.8 and the probability of weak demand=0.2 

The management of SDC is considering a six-month market research study designed to learn more about 
the potential markel's acceptance of the SDC project. Management anticipates that the research study will 
provide the following two results: 

(1) Favourable report: A significant number of the individuals who were contacted expressed interest 
in purchasing a SDC unit. 

(2) Unfavourable report: Very few of the individuals contacted expressed interest in purchasing a 
SDC unit. 

If the market study is conducted, then 
P (Favourable report) 0.77 and P (Unfavourable report) = 0.23 

If the market report is favourable, then 
P (strong demand given favourable report) = 0.94 
P (weak demand given favourable report) == 0.06 

lfthe market report is unfavourable, then 
P (strong demand given unfavourable report) == 0.35 
P (weak demand given unfavourable report) = 0.65 

(a) On the basis of the above information, use the tree diagram to advise SDC on the best strategy 
(20 marks) 

(b) Based on your analysis, provide a corresponding risk profile for the optimal decision strategy. 
(5 marks) 
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Question 2 

(a) The following information is available on a particular item: 

Annual usage = 12, 000 units; Ordering costs =$60 per order; item unit cost = $10; carrying cost is 10% 

of unit cost ofthe item and lead time = 10 days. Assuming that there are 300 working days a year; 

Determine: 


(i)The economic order quantity and number of orders per year? (10 marks) 

(ii) In the past two years, the usage rate has gone as high as 70 units per day. For a reordering system 
based on the inventory level, what should be the safety stock? What should be the reorder level at this 
safety stock? (5 marks) 

(b) Trucks arrive at the loading dock of a wholesale grocery at the rate of 1.2 per hour. A single crew 
consisting oftwo workers can load a truck in about 30 minutes. Crew members receive $50 per hour in 
wages and fringe benefits, and trucks drivers reflect an hourly cost of $60. The manager is thinking of 
adding another member to the crew. The service rate would then be 2.4 trucks per hour. Assume rates are 
Poisson. 
(i) Would the third crew member be economical? 

to 

(ii) Would a fourth member be justifiable ifthe resulting service capacity were 2.6 trucks per hour? 
(10 marks) 
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SECTIONB 

Question 3 

The following table gives the activities and other relevant information in a construction project. 

Activity Normal time (Days) Crash time (Days) Normal cost (E) Crash cost CE) 
1-2 20 17 600 720 
1-3 25 25 200 200 
2-3 10 8 300 440 
2-4 12 6 400 700 
3-4 5 2 300 420 
4-5 10 5 300 600 
4'-6 5 3 600 900 
5-7 10 5 500 800 

,. 
(a) Draw the activity network of the project; (8 marks) 
(b) Find the earliest, latest times and slack for each activity; (12 marks) 
(c) Using the above information, crash the activities step-by-step until all paths are critical. 

(5 marks) 
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Question 4 

(a) City Cab Company identified 10 primary pickup and drop locations for cab riders in New York 
City. In an effort to minimise travel time and improve customer service and the utilization of the 
company's fleet of cabs, management would like the cab drivers to take the shortest route between 
locations whenever possible. Using the following network of roads and streets, what is the route a 
driver beginning at location 1 should take to reach location 10? The travel times in minutes are 
shown on the arcs of the network. Note that there are two one-way streets with the direction shown 
by the arrows. (10 marks) 
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(b) The road system around the hotel complex from Node 1 to Node 11 is shown in the network 
below. The numbers by the nodes represent the traffic flow in hundreds of cars per hour. What is 
the maximum flow of cars from Node 1 to Node 11. (lS marks) 
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Question S 

A wholesale manager sells packets of ginger biscuits at the following prices: 

Quantity Unit Price 
Less than 1000 packets ES.OO 
1000-3999 E4.95 
4000  5 999 E4.90 
6000 or more E4.85 

Ordering costs are E50, annual holding cost is 40 percent of the purchase price and monthly usage is 6 
000 packets. Determine an order quantity that will minimize total cost and determine the minimum total 
cost. (25 marks) 

END OF EXAM!! 
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Appendix: Tables for Your Reference' 3 j 9,8 Probability For Dummies ----------------- 
Table A-2 (continued) 

The edt at the Z Distribution (the ZTable)
Table A-2 


Number in the 
table "",,,, ••nIlI 

Plz "zI 
" .. ,' ,~d.'~ 

Ittable~7.:)enlS ...... ::(L.:, 1 

0.00 OJIl 0.112 11.03 0.114 0JI5 0.0& 0.1I7! 0,08 O.ll!l 

I 0 
0.0 .5000 .5040 .5080 .51~0o.oa0.080.06 0.1170.05 0.1 .5398 .5438 .5478 .5517
11.114on 0.83 .0001.00011.00 0.01 .0001 .0001.DOO1 0.2 !793 .5832 .5871 .5910
.0001,.0001 .0001 .0002 .ooot-3.1 .1IlQ2 .ooot .0002 .DOO1.0002 0.3 .6179 .6217 .6255 .6293
.0002.oooz .0002 .0002.0002 


.DOO3

-3.5 .OOG1 .0002 .0003 .DOO3.0003 0.4 .0554 .5891 .6629 .6884


.0003 .DOO3 .0003 .0003
-3A .0003 .DOO3 .0004 ,OOQ4,OOQ4 0.5 .6915 .6950 .6985 .7019 

..3,3.OlO5 .ooos .0006 .OQI)5 


.0004.DOO5 ,OOQ4 .0005 

.ooOB 11.6 .7257 .7291 .7324 .7357


0005 
.0006 JlOO6 .0006 .0007 .QOIl1 

..-3,1 JJ'lJ7 JlOtl7 .0008 ~8).DQOII 0.1 .7580 .1611 .1642 .1673
.ooos,0009 .IlOO9 .0010 .0010
-3.1 .0010 .IlOO9 .0011 .DOlI.0011 11.6 .7881 .1910 .7939 .7967
.0012.Q013 .0012 .0014 .0014-3.D .0013 .D013 .0015 .0015.0016 .0016 0.9 .8159 .8188 .9212 ,8236 
..2.1 .0019 .0018 .0021 .0021.0018 .DOll .D019 


.0023 

.0020

.0022 1.0 .8413 .8438 .8461 .8485 

-U .0026 .0025 .0029 .0028


.0024 .0023 .D026 

.0031 .Q03O 1.1 .6843 .11665 .8686 .8708


.0027 
.0033 .D032 .0031 .0036

4.1 .Q03!i . .0034 .0039 .003&.0G41 .00«1 1.2 .9849 .9889 .8888 .8907 

4.& .0G47 .D045 .0052 .0051


.0044 ,,0043 .D048 

.0055 .D054 


.0G49 
.9649 .90611 .9082 


-u .0062 .DOOO .0089 .IlO68
.llO!i9 .D057 .01\64 1.31 .9032
.IlO68 
.0013 .0071 1.4 .9192 .9207 .9222 .923& 

..u.OO82 .006tl .0091 .0089
.0018 .0015 .0084 


.0008 .0094 1.5 .9332 .9345 .9357 .9370

.0087 

.0102 .0099 .0113 .0110 ..u .0107 .01114 .0119 .0116.0122 1.& .9452 .9463 .9474 .9484
.0125.0132 .0129 .0146 .01434.2 .0139 .013& .0154 ,0150
.0162 .0158 1.1 .9554 .9564 .9573 .9592


.0110 .0168 .0183.01884.1 .0179 .0174 .0191 .0192.0201 .0202 1.8 .9841' .9649 .9658 .9664 

4.8.0228 .oz22 .0250 .oz44


.0217 .0212 .Q233 

.0262 m.58 1.9 .9713 .9119 .8728 .8732


.0239 
.0294_1.9.0Z81 .oz81 .0274 - .0314 .Il301 .0301 

.0329 ,03~ z.o .9712 .9118 .9783 .9788
.0344 .D33& .0315 .0361_t.8.lB59 .0351 .0392 .D3&4.040B .om 2.1 .9821 .9826 .9830 .9834
.0421 .D418 .0455.0485-\.1 .0Wl .1143& .0485 .D475.0505 .D495 U .9861 .9884 .8868 .9871
.05Z6 .0516 .0559.0511-1.& .0548 Jl531 .0584 .0562.0818 .Q608 2.3 .9893 .9898 .9898 .9901
.01143 .0830 .!ll94 .0581-1.&.. .0855 .0721 .0708
.0149 ,0735 2.4 .9918 .9920 .9922 .9925
.0178 ,0764 .oB23.0838_1.4.1l1lO8 .0193 .0889 .0853.0901 .0685 2.5 .9938 .9940 .9941 .9943 


-1.3.09Il8 .oB51 .1038 .1020
.0834 .oB18 .oB85.1003 

.1075 .1056 2.li .9953 .9955 .9958 .9957
.1112 .1093 .1170
,1190-1.l .1151 .1131 .1230. .1210
.1251 2.1 .9965 .9966 .991lJ .9988
.1211
.1314 .1292 .1401 .1319
-1.1 .1351 .1335 .1446 .1423
.1492 .1469 2JI .9974 .9975 .9916 .rim.1539 .1515 .1611
.1635
-1.0 .1681 .15&2 .1885 .1880
.1736 .1711 2.9 .9981 .6992 .9992 .6983
.1768 .1782 .1894 .1861
-G.9 .1841 .1814 .1949' .1922
.2005 .1917 3.D .9987 .9987 .9987 .9988
.2081 .2033 .2177 .2148


-1.8 .2119 .2090 .2236 .2206
.2296 .22Ii6 3.1 .9990 .9991 .9991 .9991
.2358 .2321 ,2451.2483
.....1 .2420 .2389 ~) .2546 .2514

.2911 3.2 .9993 .9993 .9994 .9994
.2616 .2643 .2810 .2718 


..0.&. .2743 .2109 $11 .2843
.294ll .2912 3.3 .9995 .9995 .9995 .9996
.3015 .2981 .•3158 .3121
-0.5 '.3l85 .3O!iO .9228 .3192

.3300 .3264 3.4 .9991 .9997 .9997 .9997
.am .333& 3483
.3520
-oA.3446 .3409 .3594 .3557
.3689 .3832 3.5 .8998 .9998 .9998 .9998
.3745 .3701 .3859
.3897 
.....3 .3&21 .3183 .3914 ,3836A062 .4013 3.6 .99.98 .9998 .9999 ••9999


,4129 .4090 .4288 .4241 
....2 .4201 .4168 .43&4 .43Z5.44114
.4443
.4522 .4483 .4641
.4881
..... 1 .46tl2 .4682 .4161 .4721
.4801
.4B4O.4920 ,468Q .....0 .•5000 .4960 


.511iO 


.5557 


.5948 


.8331 


.6100 


.7054 


.7389 


.1704 


.7995 


.8264 


.8508 


.8728 


.8925 


.9099 


.9251 


.9382 


.9495 


.9591 


.9611 


.8138 


.9793 


.9038 


.9815 


.9904 


.9927 


.9945 


.9959 


.9969 


.9917 


.8984 


.8988 


.6992 


.9994 


.9998 


.9991 


.9998 


.9999 


.5199 


.5598 


.5987 


.8368 


.6738 


.1068 


.7422 


.1734 


.8023 


.9289 


.8531 


.8749 


.8944 


.9115 


.9258 


.9394 


.9505 


.9599 


.9878 


.9744 


.9788 


.9842 


.9818 


.9906 


.9929 


.9946 


.9980 


.9970 


.9918 


.9964 


.9989 


.9992 


.9994 


.9996 


.9997 


.9998 


.9999 


.5239 


.5838 


.6028 


.5406 


.6772 


.7123 


.1464 


'.7164 


.8051 


.8315 


.8554 


JJ110 

.8962 

.9131 

.9219 


.9408 


.9515 


.9608 


.9886 


.9750 


.98!l3 


.9848 


.9881 


.9909 


.9931 


.9948 


.9961 


.9971 


.9879 


.9985 


.9969 


.9992 


.9994 


.9996 


.9991 


.9998 


.9999 


.5279 


.5875' 


..6084 


.6443 


.6608 


.1157 


.7466 


.7194 


.8078 


.8340 


.8517 


.8790 


.8990 


.9147 


.9292 


.9418 


.9525 


.9616 


.9993 


.9158 


.9908 


.9850 


.9984 


.9911 


.6932 


.9949 


.9962 


.9972 


,9919 


.9985 


.9989 


.9992 


.9985 


.9996 


.8997 


.~58 

.9999 


.5319 


.5714 


.6103 


.6480 


.6844 


.7190 


.7517 


.7823 


.8106 


.8365 


.8599 


.8810 


.8991 


.9162 


.9308 


.9429 


.9535 


.9625 


.9699 


.9761 


.9812, 


.8854 


.9887 


.9913 


.8934 


.9951 


.9963 


.6913 


.9980 


.9966 


.9990 


.9993 


.9995 


.9996 

·.9991 


.9988 


.9999 


.5359 


.5153 


.6141 


.6517 


.6879 


.7224 


.7549 


.7852 


.8133 


.0389 


.8821 


.8830 


.9015 


.9177 


.9319 


.9441 


.9545 


.9633 


.9106 


.9761 


.9811 


.9857 


.9890 


.9916 


.9936 


.9952 


.9984 


.9974 


.9981 


.9986 


.9990 


.9993 


.9995 


.9997 


.9998 


.9998 


.9999 
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