
Exet�sei sth Grammik  'Algebra I5 Septembr�ou, 2008Jèma 1 (1 Mon). Swstì   L�jo me pl rh dikaiolìghsh.'Estw W1 = {(0, a) ∈ R
2 : a ∈ R}, W2 = {(b, 0) ∈ R

2 : b ∈ R} kai ∅ tokenì sÔnolo. Tìte1. W1 ∪ W2 e�nai grammikì upìqwro tou R
2.2. dimR(W1 + W2) = dimR(R2)3. dimR(∅) = 0.Jèma 2 (1 Mon). Na de�xete ìti to sÔnolo lÔsewn tou parak�tw grammikoÔsust mato e�nai èna grammikì upìqwro tou R

3 kai na bre�te mia b�sh tou:
2x + 3y + z = 0

5y + 3z = 0Jèma 3 (1,5 Mon). D�netai h apeikìnish f : R
3 → R

2 me
f(x, y, z) = (3x + z, 3y + z).1. Na upolog�sete tou upoq¸rou Kerf kai Imf kai ti diast�sei tou.2. Na exet�sete an h f e�nai 1-1.3. Na exet�sete an h f e�nai ep�.Jèma 4 (1 Mon). 'Estw f1, f2, f3, f4 tuqa�a tèssera polu¸numa tou R3[x]pou par�goun ton R3[x]. 'Epetai ìti e�nai kai b�sh tou R3[x]; Na dikaiolo-g sete pl rw thn (e�te jetik  e�te arnhtik ) ap�nths  sa.Jèma 5 (1 Mon). D�netai h f : R4[x] → R3[x] me

f(p(x)) = p′(x).Na bre�te ton p�naka (f : ā, b̄), ìpou ā = (1, x4, x2, x3, x), b̄ = (1, x2, x, x3)e�nai oi diatetagmène b�sei twn R4[x] kai R3[x] ant�stoiqa.1



Jèma 6 (1,5 Mon). D�netai h f : R2[x] → R2[x] me p�naka
(f : ā, ā) =





2 3 4
0 −1 1
0 0 0



 , ìpou ā = (1, x, x2). Na upolog�sete to
f(2x2 + 5x + 1).Upìdeixh: qrhsimopoi ste th grammikìthta th f .Jèma 7 (1,5 Mon). D�netai o p�naka A =





1 2 1
0 3 −2
0 4 −3



 .1. Na upolog�sete ti idiotimè, ta idiodianÔsmata.2. Na upolog�sete tou idiìqwrou kai ti diast�sei tou.3. E�nai o A diagwn�simo; An nai, na gr�yete poio e�nai o P . An ìqi, naanafèrete poio krit rio diagwnisimìthta den ikanopoie�.Jèma 8 (1,5 Mon). D�netai o dianusmatikì q¸ro R2[x] me to parak�tweswterikì ginìmeno
〈f(x), g(x)〉 =

∫

1

0

f(x)g(x)dx.1. E�nai h kanonik  b�sh tou R2[x] kai orjokanonik ;2. Na de�xete mìno me qr sh tou eswterikoÔ ginomènou pw to sÔnolo
{1, x − 1

2
, x2 − x + 1

6
} e�nai mia b�sh tou R2[x].
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