Problem Set #7

(d@ IsA #f-adjoint?

(b) Find the egenvadues and eigenvectors of A.

(c) Areitseigenvectors orthogond to one another?
(d) Solve the equation
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2. Congder the matrix
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X(1) = Uz(1)
Z(1) = U (a) Determine P and J matrix suchthat P A P=J.
(b) Solve the equation

1dx ) — _
=- A, x(t=0)= 80H X(l)
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3. Congder the following chemicd reection system:

ks ka
A—>sp —>C
k3

Assume that all steps are first-order reactions. Write the set of linear ordinary
differential equations, which describe the kinetics of these reactions. The values of

the kinetic rate constants are



klzl, k2=2, k3:3

Theinitid conditions for the three components are

Ao=1, B,=0, C,=0
(8 Determine the elgenvaues and elgenvectors of the matrix of kinetic rate
congtants.

(b) Find Ca (t), Cg(t) and Cc(t) using eigenvaues and eigenvectors.

4. Congder the following second-order linear differential equation
d 2:J5Et f_‘;zx 3% 10x=5
Theinitid conditions for this equation are, a t = 0,
x (0) =3 and x¢(0) = 15
(& Transform the above differential equation into a set of first-order linear
differentid equations with gppropriate initid conditions.

(b) Find the solution using eigenvaues and egenvectors method.

5. Find the solution of the system
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(@ Yes A isHf adjoint.
(b) Tofind egenvaue,
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Where aand 3 are arbitrary values
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Its eigenvectors are orthogonal each other.
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(a) Determine P & Jmatrix such that P*AP=J
To determine egenvaues,
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Since A is symmetric, thenormaizeeigenvector U™*=UT.
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