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[10%] Z&3ERH: Which of the following IVP has a unique solution?
@ G-DZ=6xy(0) =1
b))  GPH+DT=x% y@) =1

© Jy-1y'=xy0) =1

@  x*y—4xy' +4y=0,y3) =1y’ =-1
@ 3y'—4y'+l=e%yL)=0y1=1
[10%] ZIEE

(1) In any vector space, aX = aj implies X = .

(2) If V is a vector space other than the zero vector space, V contains a subspace W such that
W=#V.

(3) Each element of a set S is a linear combination of the other elements of S if' S is a linearly
dependent set.

(4) A subset of a linearly independent set is also linearly independent

(5) The span of an empty set @ is also @.
i e 2V%_y\ dx _ _
[15%]Solve the IVP: (T)E; =1,y(1) =1

1
3x+42

[10%]Solve the ODE: (3x + 2)?y" +4(3x + 2)y' — 6y =

[15%]Solve the IVP: y'"" 4+ 9y = U (t - g—) cos(3t); y(0) = 0;y'(0) = 1; U(L) is a unit step

function.

/ [10%] Solve the equation: X? —3X + 4] = [ > })3]

=3

-6 19 -2 -16
—40 0 -—40 20
-8 -8 14 12

(1) [5%] Find the Null Space N(A) of the matrix

Given a matrix A =

(2) [5%] Find the singular values of the matrix A
(3) [10%] Find the Moore-Penrose Pseudoinverse of A

[10%] Prove that the eigenvectors corresponding to the distinct eigenvalues of a symmetric matrix A are
orthogonal.




