M. E. (CE) 2ND SEMESTER FINAL EXAMINATION, 2014
;OPTlMIZATlON IN TRANSPORT PLANNING (CE 1025)

Full Marks 100
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- Answer any FIVE questions
- Assume data if necessary

Use Standard Normal Distribution Table as attached if required

1. Discuss on [any Four]
a) Delphi method
b) Observer Derived Weighting Technique
¢) Determination of Weight in AHP
d) Transportation Model
e) Sample size determination for a traffic speed study

2. Consider the following linear program
Maximize: Z = 2X;- Xa + X3 + Xa
Subjectto  Xi- Xz~ X3=-1

X1+ Xo+ Xa=2
2%+ X+ X3 <6
Xq, X2, X3, Xa 20

a) Transform the linear program to the standard form

b) Write down the initial basic feasible solution by inspection.

Time 3 hourg

[4x3%]
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¢) Find a feasible solution by increasing the non-basic variable X1 by one unit keeping other non-basic

variables as zero. What will be the net change in the objective function?

(2]

d) What is the maximum increase in X1 possible, subject to the constraints? Find the new basic feasible

solution when X1 is increased to its maximum value.
e) Is the new basic feasible solution is optimal? Give reason.

f) Discuss briefly on Simplex method.

(2]
(2]
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3. (a) The network in the figure below gives the permissible routes and their lengths in kilometer between
city 1 (node 1) and four other cities (nodes 2 to 5). Determine the shortest routes from city 1 to each of

the remaining four cities by using Dijkstra’s Algorithm.

(10}



(4]

Find out the best projfect from a list of following alternative transportation infrastructure proposals. The
proposals are judged on the basis of five criteria. The values of each criterion for each proposal are
shown in the following table. The weights of the criteria, in a scale ofl to 10, for Cost, Average travel
speed, Number of important cities connected, Conservation of water resources, and Cultural benefits

(b) What is the basic d;ifference in Floyd’s Algorithm and Dijkstra’s Algorithm?

are 7, 8, 5, 6, 4 respectively. (14]
Criterion —> Cost Average Travel | Number of important Conservation of | Cuitural
Proposal J (Rsin crore) | Speed (km/h) Cities Connected Water Resources | Benefits*

! 1000 50 9 Good C
I 600 38 17 Bad B
1] 700 44 14 Very Good A
[\ 800 40 15 Moderate B
* Best is A and worst is D
a) Number of aircraft crash occurs per year follows Poisson distribution with mean 5 per year. [6]

i) What is the probability that no major crash will occur in the next year?
ii) What is the probability that three crashes will occur in next year?
iii) What is the probability that three of less number of crashes will occur?

b) In a users’ preference study of 50 respondents, the weights of the criteria are measured in a scale of 1
to 10. For a particular criterion the mean is obtained as 7.2 and standard deviation as 2.1. What is the
probability that the weight assigned by any user stands between 6 and 8 if it follows normal distribution?
Also determine limits of weights that situate within 90% confidence bound. [4+4]

a) In the following table data for average monthly income and average daily trips obtained from home
interview survey are given. Establish a relationship of average daily trips as function of average monthly

income. State whether data on average monthly income and average trips are well correlated. [10]
Average monthly income (Rupees in thousands) 10| 20| 30 40 | 50 | 60 | 70 80
Average daily trips 67 | 68| 77 184|95]|95]101115

b) Define: Joint Probability and Conditional Probability (4]

In transportation planning study it was required to quantify 5 subjective attributes, A to E. For that
opinion of 100 users were taken. The respondents were asked to compare each pair of attributes once
and to indicate which attribute of the pair was considered more important than the other. The following
table shows that number of times the attribute in the column has been judged heavier than the attribute
in the row by the respondents. With the help of any suitable method assign numerical values to each

attribute. Also explain the basis of the method used. [10+4]
A 8 C D E
A - 76 66 41 35
B 24 --- 55 28 60
C 34 45 o 65 80
D 59 72 35 . 30
E 65 40 20 70 -




Tabulated Values of the Standard Normal Distribution
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z
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F(z)=/_w\/27r-e‘ dz
b4 00 01 .02 03 04 05 06 07 .08 09
0 .5000 .5040 .5080 5120 5160 5199 ;5239 .5279 .5319 .5359
A1 5398 .5438 5478 .5517 .5557 .5596 5636 5675 5714 5753
2 .5793 .5832 5871 5910 5948 5987 .6026 .6064 .6103 6141
3 .6179 6217 6255 .6293 6331 .6368 6406 .6443 .6480 6517
4 | 6554 6591 6628 .6661 .6700 .6736 6772 .6808 .6844 .6879
5 | 6913 .6950 6985 .7019 7054 .7083 7123 7157 7190 . | 7224
.6 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549
) .7580 7611 7642 7673, | 7704 7734 7764 7794 7823 71852
.8 .7881 .7910 7939 7967 7995 .8023 .8051 .8078 .8106 8133
9 8159 .8186 8212 .8238 .8264 .8289 8315 .8340 .8365 .8389
1.0 8413 .8438 .8461 .8485 .8508 .8531 .8554 8577 8599 .8621
1.1 .3643 .8665 .8686 .8708 .8729 .8749 8770 .8790 8810 .8830
1.2 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 9015
1.3 9032 9049 | .9066 .9082 .9099 9115 9131 9147 9162 9177
14 9192 9207 .9222 9236 9251 9265 9279 9292 .9306 9319
1.5 9332 9345 .9357 9370 9382 9394 9406 9418 .9429 .9441
1.6 9432 9463 .9474 9484 9495 9505 9515 9525 9535 .9545
1.7 9554 9564 9573 9582 9591 9599 .9608 9616 9625 9633
1.8 9641 .9649 9658 9664 9671 9678 .9686 .9693 9699 9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9716 | 9767
2.0 9772 9778 9783 9788 .9793 9798 .9803 .9808 9812 | 9817
2.1 9812 9826 9830 .9834 9838 9842 .9846 9854 9854 9857
2.2 .9861 9864 .9868 9871 9875 9878 .9881 9884 9887 9890
23 9893 .9896 .9898 9901 .9904 .9906 9909 9911 9913 .9916
24 9918 9920 9922 9925 .9927 9929 9931 .9932 9934 .9936
2.5 | .9938 9940 .9941 9943 9945 9946 9948 .9949 9951 29952
2.6 9953 .9955 9956 9937 9959 9960 .9961 .9962 9963 .9964
2.7 .9965 9966 9967 .9968 9969 9970 9971 .9972 9973 9974
28 | .9974 9975 9976 9977 99717 9978 9979 9979 .9980 9981
29 9981 9982 .9982 9983 .9984 .9984 9985 9985 9986 .9986
3.0 9987 .9987 .9987 .9988 9988 .9989 .9989 .9989 .9990 .9990
3.1 .9990 9991 .9991 9991 .9992 9992 9992 .9992 9993 9993
32 9993 9993 .9994 .9994 9994 .9994 .9994 .9995 9995 9995
33 9995 9995 9995 9996 .9996 9996 9996 .9996 .9996 9997
34 9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 9998




