
Math 77A, Project-0 (Due in class Feb. 18, 2011)

J. Xin (jack.xin@uci.edu) and E. Esser (eesser@uci.edu)

Instruction: you may turn in the project electronically to us with results and MATLAB

programs attached.

I. A magic matrix is an integer matrix with equal row, column and diagonal sums.

1. Let B=magic(3), C=magic(4), D=magic(5), find their ranks by computing row re-

duced echelon form with Matlab command rref.

2. Let A=magic(8), b=[1:8]’. Does Ax = b have solutions ? (or determine if b is in the

column space of A by computing rref of [A b]).

3. If b=[8 -8 -8 8 8 -8 -8 8]’ instead, does Ax = b have solutions ?

II. Find all solutions of the linear system:

x1 − x2 + 3x3 + 2x4 = 1

−x1 + x2 − 2x3 + x4 = −2

2x1 − 2x2 + 7x3 + 7x4 = 1

and express them in the form of a linear combination. Geometrically, the solution set is

called a flat, what is its dimension ? You may use Matlab to rref first, then write down

solutions.

III. (1) Generate a symmetric Toeplitz matrix by

A = toeplitz([1 : 7]);

check whether it is singular by computing its determinant in Matlab.

(2) Generate a non-symmetric Toeplitz matrix by:

a = [1 2 3 4 5]; r = [1 2.5 3.5 4.5 5.5];A = toeplitz(a, r);
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compute eigenvalues and eigenvectors of A in Matlab. Is A diagonalizable ? why ?

IV. Compute singular value decomposition of matrix:

A =

 −2 8 20
14 19 10
2 −2 1

 ,

and its closest (in Frobenius norm) rank two approximation.

V. Fit a quadratic polynomial to the data points (-1,2), (0,0), (1,4), (2,6) using least

squares.

VI. Let A be a real orthogonal matrix. Let v and w be vectors in Rn. Show v · w =

(Av) · (Aw). Suppose now that A is also n× n. What are the possible real eigenvalues of

A?
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