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SHOW YOUR WORK

1. Solve x+2y-z=2
2x+5y—-3z=1
x+4y-3z=3 by Gaussian elimination. (10%)
2 7 1

2. LetA= |1 4 -1|, Find 4. 10%)
11 0

5% x, —8x, — Tx,~4x,

X.
3. LetT:R* — R’defined by T(| > |)= | 2x, -3x,—x, +5x, |.Find bases for
X5

3x, +2x, +5x; +14x,
X4

kerT and ImT. (15%)
4, (a) Find an orthonormal basis for the subspace W = {(x, y, z) | x +3y-2z=0}
of R*.
(b)Find the orthogonal projection of X = (2, 1, 3) on the subspace W.  (15%)

5. Show that f(x)=x> +6x* +12x+15 is irreducible in Q[x]. (10%)

6. If G is a group in which (ab)’ = a’h’,(ab)* = a'b*,(ab)’ =a’h’ forall
a,b € G, show that G is abelian. (10%)
7. Let G be a nonempty set closed under an associative product, which in
addition satisfies:
(a)There exists an e € G such that ea=a forall aeG
(b)Given a eG.,, there exists an element b € G. such that ba=e.
Show that G must be a group under this product. (10%)
8. Construct a field of order 4. (10%)

im_~1++/-3

Let F=Q, E=Q( JE, @) ,wherew =’ =— 3

E over I, (10%)

»

. Find the Galois group of




