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Show your work! No calculators! Please draw a around your answers!

Please do not write on your desk!

1.(5pts) When is a diagonal matrix positive-definite?

1f Al o s diagemal embries ae Do, a diapored
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2.(5pts) Find a vector | z, | so that the energy function E(z) = 2(2?+z3+23—11105—T973) < 0.
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3.(1pt each) Fill in the blanks with the Matlab/Octave equivalent of each mathematical state-
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ment or provide solution to the mathematical problem in Matlab/Octave.

Mathematical Statement Matlab/Octave equivalent or solution in Matlab/Octave
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A= > A= 12; o1

K= AA" > K= A+x A’

. 7

solve = (| s ke AN (7;8]

Diagonalize K as K = SDS™1 | >> (S"D] = eiq ( K)

Second column of S > S ( v, 2)

4.(1pt each) Fill in the blanks.

(a) Eigenvalues of a symmetric matrix are re ol .

(b) The determinant of an upper triangular matrix is the product of its

dl'a,jonal e eg

(c) The determinant of a positive definite matrix is Po sirive

b
(d) The inverse of the matrix a is \ ( A - b)
c d ad-be —C a

: . . 1 . . .
(e) If a matrix A has an eigenvector (7) with eigenvalue 2, the matrix A* + 34 — I has an

eigenvector (¥) associated to eigenvalue q



(44+-5+5+6=20pts) Convert each differential equation to a matrix equation Au = b by dis-

cretizing on [4,5] with mesh size h = 1/3. For first derivatives use centered difference

(DO NOT SOLVE the equation Au = b). U, u, U,

(a) —u"(r)=2? with u(4) = 0 and u(5) = 0. Dur mes |f\ D e t ?
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(b) —u"(z)+d6(x — £)u/(z) = 2* with u(4) = 0 and u(5) = 0.
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—u"(x) + 6(x — E)u"(:r) = z? with u(4) = a and u(5) = b.
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D)/ (z) = 2? with «/(4) = 0 and u(5) = b. To estimate u'(4), use a

C

—u'(z) + 0(x — =
tmwatd dlffomnco

<5 (x— 92 Wiy Loooo 2wy,
X=x, 1 — ( u°—2U|+‘4L>+ uz—u> = %=
Zp
=%, — (u‘_zu,_+u,,>+ \A}-u, — Xz

\’\‘2—

(0% 20 Je2iD)e- () +(8)



-4 30
6.(15+4+6=25pts) Consider the matrix A= | -6 5 0
0 01

(a) Calculate the eigenvalues and eigenvectors of A.
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matrix X so that X2 = C. & A QT ]
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(c) Matrix C' diagonalizes as C' = (
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7.(5+8+2=15pts) In the following parts,let A= |1 7 5 |. 3}
13 0 6 16 X= —c
(a) Solve Ax = | —13 |. We uce Oﬂ) v solve (“)l; A=V 3
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(b) Compute LU-decomposition of the matrix A.
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(c) Check your answers in (a) and (b)
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8.(10pts) Use the LU-decomposition for the matrix 7" to solve the equation Tx = | 1
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9.(5+4+1=10pts) The matrix A has eigenvectors vi = | 1| and vy = | 1| and v3 = | 0
0

3 1
with corresponding eigenvalues A\; = 3 and Ay = 5 and A3 = 0.
2 0
(a) Give a solution to Ax=6 |1 | —-5|1]7
0 3

Axe 6V, —Sv, = 2 (3y) - (5v) =2 (AW~ A2
= A ( Q_\I\"V‘L)

Sb R = 2\,\-—\/2 'S a Su\M‘\‘t—/\"’\ .
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(b) Give another solution to Ax =6 [ 1| -5 1]7
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(c) What is the determinant of A?
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