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Assignment for simulation:
Sirnulate o Gaussian random process using the following parameters:
Mean =0
Varlance =1
Correlation function: exp(-0.5"(t1-42)"2)
Trvieé range: 0 o 10 seconds with a tishe step of 0.01 seconds

Flot the simulated process and its autocorrelation function,



Solution

IMpoTt MUY is np

mport matplotlib pyplot as pht

# Define simulation parametens

mean = ()

varjgioe= |

t=nparangs{(, 10, 0.01)

correlstion = np.exp(-0.5 * (np subtract outer(t, 1)) ** 2)

¥ Generate a realization of the Gausslan random prooess

process = np.raniom, multivariate_normal(np.repeat{mean, len(t)),
correlation)

# Plot the process

plt figure{figsize=(10, 5))

pitplot{t. process)

pit.xlabel( Time (sf)

pleylabel(' Amplitude)

plttitle{Simulated Gaussian Random Process’)
& Calculate and plot the sutocorrelstion function
act = np comelate(process. process, made='full)
ach = acl[lenfoct)/ /2]

plt figuredfigateen{lD, 5))

pltplotiy, acf)

pit clabell Time lag (s)')

plylabel(" Autocormelation”)




o —

pittitle Autocorrelatian Fanction of Simulated Gaussian Random Process’)
pltshow()
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Assigmment for MARKOV PROCESSES.

« A company produces widgets that can be in one of three smiex: good, defective, or
scrap. Each day, the company randomly inspects some wideets and classifies them
as good of defective Defective widgets are scrapped. and good widgeis remain in
their current stane. However, there 180 | 0% chance that a good widget will became
defective each day. Maodel this as 3 Markov process with stites representing the
number of good, defective, and scrap widgets. Write down the transition matrix for
this prcee

. student is teking a cliss in which the finsl grade is based on three aesignments.
The student receives an A, B, or C grade on esch assigiment with probabilities 0.4,
0.3, and 0.3, respectively. The final grade is then determmed as follows: i the
stodemt receives ot least two A grades, the final grade is an A: i the student
receives oo A grodes and ot Joam two B grades, the fimal gradic is n [; otherwise,
the final grnde {9 & C Model this 25 a Markov process with states representing the
namber of A and B grodes received so far. Wrile down the transition matrix for
this process.

Solution 11

. Let the states be (g.d.9), where g represents the number of good widgens, «

the mumber of defective widgets, and » represents the number of scrap
widgets. Note that the tots] number of widgets is constmnt, %o the stste spoce is
(0,00, (1,00, .., (m-1,1.04, (0,0,0), The transition matrx is;

peell-q)  pds(lqipsy |
gE ol R

whiere pug s the probability of staying in (be good state, pdg ln the probability of
eransitioning from the good state to the defective state, pag is the probability of
wrangitioning fom the good stule 1o the scrap sate, q is the probability of a good
widget becoming defective each duy, and psg iﬂhpﬁhﬁi]ilynfnp-udwidm
becominig scrap cach day.

. Let the idites be u.ﬂ,ﬂw::wthmunhuafaphmn&
and b represents the number of B grades received so fir. The state space is (0,0),
(0,1), (0,2), (1.0, (1.1, (2.0). The transition matros i '



pia is the probahility of staying in the (3.3) stue, pab ix the probability of
transitioning from the (0b) state to the (a byt 1) staic, pac ba ibe poobability of

(rmiitioning from the (a,b) maie 10 the (a+1b) state, pba (s the probability of
trensitiomng Eom the (5,b) sate o the (a+ 1. h) state
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