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Problems (b) Find a matrix of ¢ in bases C =
{(1,1,1),(1,2,3),(2,1,1)} and D —
1. Consider the following system of equations {(0,1),(1, )}
r1+x9+ 223+ =1 L o o "
Ty + 229 + 313 + x4 =3 D. LetA—{l 4 ],andletA _[y z}

3x1 + 520 +8x3+txy =9

(a) Check whether matrix A is diagonalizable.
31’1 + 4IC2 + t(L’g + 3(E4 =5

If so, find diagonal matrix similar to A.

(a) For which real numbers ¢ € R this system is (b) Calculate z.
consistent?

(b) For which real numbers ¢t € R this system

6. Consider hyperplane H C R*, H = (1,2,1,1) +
. lin((1,1,0,2),(1,2,0,3),(1,1,1 4)) and a line
h t1 lution? i '
a5 CXACLLy One SoTLon L C R* going though (1,0,1,0) and (3,1,2,4).

2. Let V =1in((1,1,2,3),(2,3,5,7), (5,6, 11, 16)).
(a) Find and equation describing H.
(a) Find a basis and the dimension of V.

(b) For which real numbers ¢ € R,

V = lin((1,1,2,3),(2,3,5,7), (5,6,11, 16),
(1,0,1,1))? 7. Consider the following linear programming pro-

3. Lot V = {(21, 29, 73) € R?: bay + 22y — 23 = 0} blem 4z + w9 + 223 + x4 + brs — min with

and let a; = (1,0,5), a0 = (1,2,9). constraints:

(b) Find a parametrization of L and the point
of intersection of L and H.

(a) Give an example of vector as, such that sys- 201 + 2 + 23+ @5 =2

tem of vectors a1, cva, a3 is a basis of R and 31+ 22+ 323+ x4 +4x5 =7
3,4,1 are the coordinates of 5 = (9,9, 56) in T1, T2, T3, X4, L5 > 0
this basis.
(b) Does there exist a vector v € V such that (a) Find whether {2,4} is a feasible set of basic
the system o, e, is a basis of R3? If so, variables.
give an example of such a vector . If not, (b) Solve this problem using simplex method.

explain why such a vector v does not exist.

8. Consider quadratic forms ¢ : R? — R,
q1 (21,22, 23) = 23 + 53 + 7o + dvywo — 23173
and q2: R3 — R, qo(x1, T2, 23) = 22179 + 27273.

4. Assume that the matrix of ¢: R® — R? has in
bases A = {(0,1,2),(0,0,1),(1,1,3)} and B =

{(2,1),(1,0)} matrix M(@)5 = | & ° 4]

6 1 4 (a) Check whether g; is positively definite?

(a) Calculate ¢((0,1,0)). (b) Check whether ¢, is negatively semidefinite?



