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. Solve (if possible) the following system of equations using Gauss-Jordan

x, + 3x, + 10x, = 18
2% + Tx, + 32x, = 29
imination. 1 10%
elimination x4 3w, 4 14 = 12 (10%)
| ®x + % F 2x, = 8

_ Consider a linear system whose augmented matrix is of the form

1 1 32
1 2 43
1 3 alb

(a) For what values of  and b will the system have infinitely many solution?(5%)
(b)For what values of @ and b will the system be inconsistent? (5%)

LetE=[w, v v]1=[1, 1, 1Y, 2,3,2), (L5, HN
F= [y, up, 5] = [(1, 1,0),(1,2,00, (1,2, 1)']
Find the transition matrix from E to F.
If x = 3v; + 2v, - v3, find the coordinate of x with respect to the ordered basis F.

(10%)

_ The Fibonacci sequence is defined by the difference equation @, = @1 + dn2 ,
with initial conditions a; = 1, a; = 1. Solve this difference equation. Show that

_an_ gpproaches the number 15 as nincreases.  (10%)

an-1

1 2 5
-1 1 —4
5. Find a OR factorization of the matrix | -1 4 -3|. (10%)
1 -4 7
2 l 2 -

6. Consider the vector space C [-1, 1] with inner product defined by
<f,g>= E1 f(x)g(x) dx , find an orthonormal basis for the subspace

spanned by 1, x, x andx’.  (10%)

7 Let T : R*>R* be the linear transformation given by T(x) = Ax, where x is in

12 0 1 -1
g 2 1 3 1 0 _. :
R’ and A= . Find a basis for the kernel of T as a
-1 0 -2 0 1 :
|00 0 2 8]
subspace of R>.  (10%)
C 2 -4 2 3]
6 9 -5
8. Find an LU factorizationof B=| 2 -7 -3 9|~ (10%)
4 -2 -2 -1
-6 3 3 4]
1 -1
9. Find a singular value decomposition (SVD) of C=|0 1 (10%)
1 0
10. Analyze the following equation. Sketch its graph. (10%)

x2—6xy+y*—-8=0



