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* Answer All Questions

Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)
* Course Qutcomes Statemn=nts:

CO. 3: Demonstrate the usage of network optimization algorithms for traditiona! applitations:
CO. 4: Apply goal prog-ammirg and dynarnic programming approach for solving n: oblems of

appropriate ar plicat’ ins.

CC. 5: Apply classic:-i cptimization technique ana suitabl= algorithms for non-li.iear programining

delivery times. The company operates in a region with various delivery points connected by
roads of differing lengths in km (see figure below). Find the shortest route between every two

delivery pcints using Floyd’s algorithm.

Arc (2, 4) is directional i.e. no traffic is allowed from 4 to 2. Ayl the other arcs allow twoll
traffic (i.e. they are bidirectional) v
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E logistics company aims to npiimize 'uelivéﬁr roultes for its drivers to minimize fuel costs and 10

|
\

In a 0/1 knapsack problem, there are 3 items of different weights/unit and different value/unit

and these are given below: 10
item () Weight/Unit (Wike/uni Value/Unit (p, Rs/Unit)
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The maximu load (weior—— e = ded to
Bt m load (weight) is restricted to 10- HOW many ynits of each item bé loa
F—wﬂvalue? | 515 | 3
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X1 xt:E maximum of the function f (x) = 4xs = X1* + 8X2- x2* subject to g(X) = x1 + X2 = o
s A_I_qlr_f_:[}, usn:mg the Lagrange multiplier method. S 10 | 4 | 3
: v u{‘:nmub!ie parts company maintaining 8-hour work sm};ﬂ:es two products nf!mfe':
n .P2 using two machines. The table given below provides the processing times in minu
PEr unit for the two products.

—

Machine | Product P1 | Product P2 i
1 10 8
2 12 6

Each of the machines are available for 8 hours i.e. 480 minutes in a day. The minimum daily
prociuction criteria for product P1 and product P2 are 90 and 80 respectively. The company
owner has made four goals (G1, G2, G3 and G4) according to priority as follows:
G1 (1st pricrity): The daily production criteria for product P1 to be minimum 30
G2 (2nd priority): The daily production criteria for product P2 to be minimum 80
G3 (3rd priority): The total machining time on machine 1 should be within 480 minutes per day
- G4 (4th priority): The total machining tiae o.. i-ochine 2 should be within 480 minutes per day
Formulate the above scenario as a goa! programming model and find solution by the graphical :
method. e L
. A semiconductor chip making company wishes to launch a new product in the upcoming | 10 3 13
season. List of activities (node to node)associated with this project and their expected duration (in
days) is given in thefollowing table:

Activity Optimistic = Most likely Pessimistic

| 1-2 3 6 9

? =3 7 9 10
1-4 b 9 10
2=3 2 3 4
2-5 7 8 10
3-b 4 6 8
4-7 8 9 10
5-8 6 7 8
6-7 8 9. 10
69 7 8 9
7-9 > 7 9
8-9 4 7 g

a) Draw the network for the given activities.

b) Find earliest and latest expected occurrence time of each node.

¢) Determine the critical path and expected length of the project.

d) What is the probability of completing the Project 3 days earlier than the expecteC

duration?
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