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(10%)(a) Define £ Z — Z by f(x) =3x = x. Determine whether or not Jfis one-to-one and /or onto.

(15%)(b) Let a and b be real numbers with a <b. Show that the set R* of positive real numbers has the
same cardinality as the open interval (@b)={xeR|la<x<b }.

2.(25%) Letd={1,2,3,5,6,9, 10, 25,27 } and, for a, b € 4, define a =< bifand only ifg— is an integer.

(7%) (a) Prove that < defines a partial order on A.
(7%) (b) Draw the Hasse Diagram for <.

(6%) (c) List all minimum, minimal, maximum and maximal elements.
(5%) (d) Is (4, <) totally ordered? Explain.

3. (10%)Which ones of the following statements are or are not logical equivalent to “4x = b has solution.”
(@) b is a linear combination of the columns of 4.
(b) Augmented matrix [45] has a pivot position in every row.
(c) 4 has linearly independent columns,
(d) Ax = b has free variable,
(e) Ax = 0 has only trivial solution.
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4. (10%)Find fjp,, [0-95 0.03 1%
k—w|0.05 0.97

5. (10%) You must have detailed explanation.
(5%) (a) Which of rotation, translation, scaling, and perspective projection are linear transformation ?
(5%) (&) What formulas will make the non-linear transformations into matrix transformations ?

6. (5%) (a) Show that all elementary matrices are invertible.
(5%) (b) Let T be a linear transformation. Show that if {T(v), T(vy), ..., T(vp)} is linearly independent,
then {v1, v, ..., v,} is linear independent.

7.(2%) (a) When will you find the least-squares solution for Ax = p ?
(2%) (b) What is the least-squares solution for 4x = p ? _
(2%) (c) In what situation, you will compute a least-squares solution through a QR factorization ?
(2%) (d) In what condition, you can compute a least-squares solution through a QR factorization ?
(2%) (e) What is the QR factorized least-squares solution for 4x = ? -

CO0D Luck !




