






































Therefore we adopt the later as follow Il ]I,',, bpctiom ' r (N ) i ‘e a) f
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WX! generation matrix derived from the infected classes 1e R prk ) pectral ra annd ) e

generathion matnx given as A = FV
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We see that F is derived from the Infected Classes (I and B) and V from the transition term | ¢ the remaning
term after the evaluating F from the infected classes. Therefore we find V' (transposing V and multiplying by

the adjoint matrix)
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Therefore. we determine the spectral radius we consider the determinant of [K= 41| = 0 and the largest Eigen

|
- Q

value is the spectral radius
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Thus since the largest of the Eigen value after is the Spectral radius,
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Since the largest of the eigen value is A; then the Effective Reproduction Number (R,) is %’-. We further

justify stability at the Disease Free State by saying the Reproduction Number, R,< |
Therefore considering the Jacobian previously derived we have
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Table 3 Showing the Population Dynamics When No Containment Parameter is used For §=60, 1=25 and B=20

Time S(1) R0} - -
0 6000000000 25 00000000 20.0000000
1 5798644418 2372491183 201404500
2 5612377670 22 05447300 20 6418000
3 5441997580 21.55906425 20.6940500
4 52 85110680 2038189200 20.6940500
5 51 85110980 18.94279563 202612500
6 5001819903 17.82682570 19.7762000
7 49 07376458 1674267900 191120500
8 48.11642720 15.69035680 182688000
9 4730997818 14.66985783 17.2464500
10 46 65444175 13.68132500 16.0450000
Table 4 The Population Dynamics using Different Values of Vaccination Parameter (), on the Susceptible.
Time q(0) q(0.01) q(0.02) q(0.04)
0 60.00000000 60.000000000 60.000000000 60.000000000
1 5798644418 57.41093418 56.84042418 5571840418
2 56.1237767 55.01973670 53.93969670 51.85160700
3 54.4199758 52.82790000 50.09781758 48.39961575
4 52.8511068 50.83494680 48.91478680 4536242800
5 51.8511098 49.04085438 46.9147868 42.74010438
6 50.01819903 47.4456303 44.92527300 40.53246300
7 49.07376458 46.04927458 43.31878458 39.00104561
8 481164272 448517872 41.9711472 38.73968575
9 47.30997818 43.85316818 40.88235818 36.39854175
10 46.65444175 43.0534175 40.0524175 35.8504175
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