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5 -1 -1 =1
-1 5 —1 -1 . : . .
1. Let A= 1 -1 5 -1 Find a diagenal matrix & and an orthogonal matrix
-1 -1 -1 5
C such that C71AC = D, . (15%)

2. Let A be an n-x » matrix over complex number. Show that the product of all eigen-
values is det{A}. (156%)

3. Let vy, vg, vz, ¥4 and vs be independent vectors in a vector space V. Lot wy =
3y — 2vy + va, we = vz 4 g —vg and w3 = 20, 4 vz — vy + 3y + 2v;. Show that w;,
we and w, are independent vectors in V. - (15%)

4. Let T he a linear transformation from R? to RB? defined by T'(z,4,2) = (7 + v,z —
v,y —2). Let B = ([1,1,~1),{~1,0,1}[0,1,1]) and B = ({£, 0,1, {L,~1, 1],[1,~ 1, 0})
be ordered bases. Denote the matrix representation of T with respect to B by A and
denote the matrix representation of T° with respect to IV by B. Write cut 4 and 5.

Moreover find sn invertible matrix C such that 4 = 0~1BC. [15%)
5. Let A be an m x n matrix. Show that the rank of AT A equal to the rank of A, where
AT is the transpose of A. {15%)
1 4 3 0
. . . 4 0 & 0] ... .
f. Find the inverse of the matsix P 3oa 1 if it exists. (10%)
10t

7. Let V¥ be a finite dimensional vector space with dim{V) = n. Let T be a linear
transformation from V to itself. Show thai-for any v € V there exists an polynomial
plz) such that deg(p{z)} < n and p(T)e =0 (15%)



