BT A — B R T A

Rl —REEAEm e BE: __HRWR AW W | K

1. Please answer the following problems:

{a) (8%)Glive an example table of simplex method, from which we can concluda that
tha llnear programming problem we want to solve Is unbounded.{Gur objective
i3 to maximize the cbjection function)

(b} (5%)Give an example final tabls of simplex method, from which we can conclude
that there are infinite meny optimel solutions for the lineer programming problam
wa want ta solve.[Our abjestive g to meximizs the objection function)

{e}{5%)What ave the results of a linesr programming problem that ran be found by
uging almplex method? When do we need to use big-M simplex methed to solve
& linear programming problem.

{d}{5%) Give a real world example that we can mode] it 45 & minimum speoning tree
problem to find the solution,

{e}{ii%)Qive a real world example that we cen model It 88 & maximn Aow problem
tr find the solution.

2, Conedder the followlng lineer prograweming problern

max & = dz; + 2rg + 3wz + Sy

atBr +rst+ o3+ 8y = 30
2oy + 32y 4+ dry 421y = 300
ey +xg+2ra+xy £ 400

2y 2 Qg > Qg 20,2 20,
{a) {10%}Use simplex method to find the optimel solution 1f it exista, Please also

identify the basle matrix and Ita ioveres at sach step.

{b} (B%YWrits down the dual problem of thiz problem snd write down the optinal
solution of this dual problem.

f¢) (10%}Now consider the follewing linear programming problem

max £ = 4x + 225 + 8wy + Omy

abler FapFag By = 300
2+ Jxg 4+ g 20y £ 00
2ry+xe+2zy by = 40
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3. A job shop consists of three machines and two repalmen. The amount of time s
machine worke before breaking down s exponentially distributed with mesn 3, The
broken machines ars Bxed on the Arst-come-firat-torved basle. If the amount it Lakas
& single repelrmen to fix 2 machice is exponentially distributed with mean .

{A)(5%} Deacrlbe this system es & continuous time Merkov chain. Is it e birth and
death process?

(b} (5% )What la the average number of machines not in wsa? What ia the utilization
of sy machine?

(£} (5%} What proportion of time ars both repeirmen busy? Whet 18 the utilization
of any repajrman?
4. Counnlder a M/M2/4 queusing systam with arrival rate 1 per hour and service rate 2
per hour.
() (6% )Find the limiting probabilities.
(b} {6%)What is the blocking probability? What is the effective arcival rate?

(e) (6%)Whet is the average number of busy servers? What is the utilization of any
servert
{d} {5%)}What Is the average number of customers i aystem?

{e} (5%)What ls the nversge waiting time in system of a customer{included those
rajected customers, whoge wajting times ara 2ero)T What i3 the aversge walbing
tima in aystem of an entering customer?

() (5% YWhat is the probabillty thet an entering customer muat wait?

() {(5%)Conaidar the & MM /2 ayatem with same arrivel rate and service rate. Find
that probability that the aystern is empty.
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