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Draw the schematic diagram of the model and find the
stability conditions of the endemic equilibrium of the
above model. 8

The basic HIV model is governed by

dx
E—S—kxv—ux
dy _

7 =Axv—cy

dv

E—Ncy—w

Find the underlying assumptions of this model. Draw the
schematic diagram and also find the stability conditions

of the endemic equilibrium of the above model. 8
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Part — I (Marks: 16)

Answer any one.

Consider the following eco-epidemic model:

dapr _ P
E—rP(l—K) oaP(S+1),
ds

= 0oy PS —dS —ASI,
%zaalPI—(d+v)I+lSI.

a) Give a flow diagram of the model.

b) Find disease basic reproduction number around
disease free planar equilibrium point of model.
Prescribe the conditions for stability of disease free
planar  equilibrium. Give the biological

interpretation of your results.

¢) Study the global stability of the interior steady state.
2+(3+2+3)+6

[ Turn over



1.

[2]

a) Formulate a basic SIR model with frequency-
dependent  transmission, demography  and

vaccination with necessary assumptions.

b) Determine different equilibrium points of your

model.
c) Find the disease eradication conditions of the model.

d) Consider the following SIRV model:

cjl—‘fz—lSI—a,
%zl&‘]—y]
dR

=
av_,

dr

Find the angle between the vaccinated and non-
vaccinated trajectories at (S, I) and show that the

angle has different signs on the left and right of the

line S = % 5+34+3+5

Part — II (Marks: 24)
Answer any three questions.

The basic SIR model with demography expressed as
dS

EZO'.N—B[S—]J.S
dl
= BIS —yI -l

[3]

dR
r VKR

Find the underlying assumptions of this model. Draw the

schematic diagram and also find the stability conditions
of the endemic equilibrium of the above model. 8
The dynamics is governed by

dsS
§=ILN(1—P)—(H+BI)S

dE
o =BIS—(u+o)E

Find the underlying assumptions of this model and also
find the stability conditions of the endemic equilibrium

of the above model. 8

Write down a SIRS model with the following

assumptions:

1)  The horizontal transmission follows the law of mass

action where [ is the rate of infection.
1) The infected population recovers at a rate 7.

i) The recovered population loses the immunity and

again becomes at a rate 0.

iv) No vertical transmission, no incubation periods are

considered.
v) No latent period.
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