1. Numberi is a root of the equatiof-22°+37-2z+2=0. Find the remaining roots.
Solution. Since the coefficients are all real,is also a root, so the polynomial is divisible byif(z-)=z*+1. The
division yields the polynomialf#2z+2, whose roots (by standard method) aiieaht! 1.

1 -1 -1 1
1 3 1 -1
2. Find the Jordan block matrix fok = .
2 2 3 -1
1 1 1 1
Solution. The characteristic polynomial turns isX¢; so all four eigenvalues are equal to 2. The =2,
-1 -1 00
0
(A-2I)2= 1 1 0 ol its rank is equal to 1. This means that we hage2 blocks, out of which 2-1=1 has
1 1 00
21 00
) 0210
size at least 2, so J must be equal to :
0 020
0O 00 2
-1 1 -10 -1 1 0 O
-2 -5 1 1. . . O -1 0 0] _ . a
3. A= is similar to B . Find a matrix P, such that B=RP.
-2 -4 0 1 O 0 -1 1
-6 -10 1 2 O 0 O -1
Solution. Since B is a Jordan block matrix similar to Agemvalues of A are the same as those of B, i.arall
0 1 -10
. . . ) - -4 1 1 .
equal to —1. Since the square of B+l is the peatrix then so is the square of A+] = 5 4 1 1) which
-6 -10 1 3

means the attached vectogsand v can be chosen at random, as long as the reseigegvectors #(A+l)v, and
vs=(A+l)v, are linearly independent. A good choice fpand Vv is, for example, 4=(0,0,1,0) and »=(0,0,0,1),

-1 0 0O

. . . 1 010
which yields v=(-1,1,1,1) and ¥=(0,1,1,3). Hence a possible PZ .

1 0 31

4. T is a linear mapping such that for every lineanyependent set S, T(S) is also linearly independ&ove that T
IS one-to one.
Solution. If T is not one-to-one, there exist different toesu andv such that Ti§)=T(v). Hence Tg-v)=0, which
contradicts our assumption, because/f is linearly independent andj is not.

5. F(1,0,0,0)=(1,1,1,0), F(0,1,0,0)=(1,1,0,1), F(0,0)%(1,0,1,1) and F(0,0,0,1)=(0,1,1,1), F is adineperator. Find
the matrix of F in the basis R={(1,1,1,0),(1,1,0(1)0,1,1),(0,1,1,1)}.
Solution. Denote y=(1,1,1,0), y=(1,1,0,1), ¥=(1,0,1,1) and »=(0,1,1,1). To find the matrix in question we must
calculate T(y), express it as a linear combination @f v,v4 and put the coefficients in the first column. Tiuen
the same for yv; and . For example, T=T(21,1,1,0)=T((1,0,0,0)+(0,1,0,0)+(0,0,1,0)) = T;D,0) + T(0,1,0,0)
+ T(0,0,1,0) = (1,1,1,0)+(1,1,0,1)+(1,0,1,1)=Vv,+v3+0v,. In the same way we obtain Bf®vi+Vvo+0vs+vy, T(V3)

1110

1101
= Vi+0vo+va+vs and T(W)=0vi+vo+va+va. Hence My(T)= Lo 11l

0111



