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1. (3 puints) Let A be a 6 ¥ 5-matrix of rank 4. Answer the following queslions:
(a) If AX = & ia solvable, on how many parameters depends the gencral solution of AX = 57
e geacteall debabien g, da e W= T PR ks 5 Wladct Wa- fux tata
e 5= B gl vnialdes aund rovaaa b lAY = U T, M auiwe s S=-4%=

L

MMy answer:

(b) Let U = {J ¢ B : AX = D is solvable }. What is the dimension of U7
Vo Aawe M LAY, Moo  diee W= e G0 = veak(a) =

L

My answer:

() What 15 the rank of 477
Viaeh LAN = Vean LAY | A8 Vel (AT =

L{,_-

My answer:

2. (3 poing) Find the inverse of
e IF 241 1
A= l6+2i 3

All godries of A7 must be in the forma+ b for o, b€ B
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4. (3 points) The matrix 4 = i] 1= dizgonalizable:

| S T

_ - _j1 1 20
A=PDP~' fr P |_,‘3 _1] Hndnf[u 1]

{you do not have to show this). Give a formula for &5 where (2z) 15 the sequence determined by the

recurrénce relation spas = 2y | 2z for k> 2 and &y =3 = =y,
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5. (3 points) For 3 vector space V7 of dimension 6 answer the follewing questions.

(a) Docs every set ol 7 veelors contain s spanning set of V7

N'ﬂ' F ':““li'*-r;l :_t\ "I.II"_ ';-.'. 6L L0 e -.J'- s 1.{_'!

(b1 Can every set of § linearly vectors in V' be extended to s basis of V7

(¢} Hew many subspaces of dimenszion § doez 17 have?
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6. (3 points) Find the standard matrix of the linear transformation 17: B* — E* given by

- -5
gl el ane p Voo 1y =3 € _)
O

7o ($ points) The linear transformation T+ By = B has the property

T =Ze+=11—[3 0 47, TBz+4- -1 1 —=1]",

Fine $'fa? — S % 71,
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8. (3 points) Check il the flluwing subsets of F E| are linearly independent.
(¢} Jros oz, sinz}

Coppote  S(tondt T (inx}=0O

--;m e Q et ,%t\, 'E_ll 4—'1;' 3 = D : 111‘. 4= r.:i , et -{T_ .':n:-“ o = O
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(b} {cos® x,8in® 1,1},
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9. (3 points) State 3 different statements which are equivalent Lo
The columns of the no= nowateix A do ool span K™,
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10, Considar the Bnesr system

FEEMNOF o2 = 4
4= + by = Ip

{a) (3 points) If C denotes the cocfficiens matrix of the system above and A its augmented matriz, find
the rank of €' and of A for all values of p and g.
ik} (3 points) Find all p s0 that the linear system above hias

(1) & wnigue solution,

(11} infinitely many sclutions, and

(117) mer selution,

() (2 points) In case (1) of (b) find all sclutions.
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11. (7 puoints) For the marrix

2 =
A=|3 o 10 23
4 8§ 10 24

fizal

{#) {2 points) the reduced row cchclon form,

(I+) (1 point) a basis of the row space.

{c) (1 point} a basis of the coluwmn space.

{d) (2 points) a basis of the uull space,

(2) (1 point) the dimension of Col {A)—. the orthogonal complemen: of the column space of A
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12. (a) (5 puints) Find all eigenvalues of the marrix

A=|=-2 =1 3
2

1:1;] Is A dlingonaliealile?

i) Is A invertibla?

i i
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13. The eigsnvalues of the matrix

HER
I
TR E—
|
ey ]
g RS | R )
||
ot B e A B
R ——

are £3. {You do not ueed to show this)

{(a) (4 points) For each eigenvalue of 4 find a basis of the corresponding eigenspace,

(k) (2 points) Decide if A is diagonalizable or not. If ves, give an invertible marrix £? and a diagonal matrix
7 such that P=1AP — D, Justify your answer.
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14, Let ' = {[z ¥ z.]T R a1 2y 32 =0).

(a) {3 points) Show Lhal I is & subspace of 2¥ and lind a basis of {

() (3 paints) Find an orthosonal basis of 7

() (£ puints) Find the orthogonal projeciion of [0 1 E]T onto [
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15. Recall Lhal A% denoles the transpose of an nox p-mskbris

{#) (3 points) Show that I' = {4 = M, : 4 = AT} is 2 subspace of M. You can pei 2 extra points il
yom give two different proofs for chis.

{b) (1 points) Tor n — 2 find a basizs of U.
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16. (4 bonus poinls) (a) Let ¥V be a vector space, and let vy,....v, ¢ ¥. Give the definkion ol
Span{vy,... i}

i CLVE’-{LJ.H:-»..., e Sran  Greay b :sft AL ,R.':.-..-.{_u Q\AHMQHM o \/
Twat ix

Ton 1-'“’3';‘&""»\% = "l.ﬂ\\.-\-‘rﬂlui__‘.'- ..'l,_nﬁ“ v ﬁ,'ﬁ'—n_f

(h) Let T ¥V — W be a linear fransformation between two finite-dimensional vector spaces. Use the formula
i ker(T) = dimim(T) = dim ¥
to show that if 4'is Injective (= one-to-one) then dim ¥V < dim W
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