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‘Aornon 1. Na eetaodei av umdpxel YoaupuIKy aneovion :
(1) f: R* — R? é101 dote:
Ker(f) = ((1,0,0,0), (1,1,0,0)) = Im(f)
2) f: R? — R?* é101 wote:
Ker(f) =((1,1,0), (1,1,1)) xar Im(f) ={(1,0,0,0), (2,0,1,0))
3) f: R? —R3 éro1 dote:
Im(f) = ((1,-1,1))

kai o mivaxag mg f wg mpog kataAAnAec Bdosig B war B’ tou R? va eivai o

1 1 -1
ME(H=(1 0 -1
0o -1 -1

‘AoRnon 2. OcwpOoUUE TN YOAUUIKY aTeucovion
f:R3—R3 f(zr,y,2) = (y+z z+z2y+ax)
(1) Na Bpedei o mivaxag A = MF(f) mg f, omou
B = {é& = (1,0,0), & = (0,1,0), €3 = (0,0,1)}

glvai n kavouvikn Saon tou R3.
(2) Na Bpedet o mivaxkag B = Mg( f) mg f. émou € sivar n axéAovdn Bdon tou R3:

c={a=(1,1,1), &=(1,-1,0), & =(1,1,-2)}
(3) Na Bpedei aviopeyiuog wivaxag P étol dote
P'AP=2B

‘Aornon 3. Na deiydel 01t umdp) et povadukr) yoauulKy anetkovion
f:R?—R3
£0TL WOTE:
f@,1,1)=(0,1,3), f(1,0,1) = (5,4,3), f(1,1,0)=(2,0,0)
AxoAovdwg:



(1) Na Boedei o mivaxag A = MF(f) me f wg mpog m Bdaon B, émou
B = {e1 =(1,0,0), & = (0,1,0), & = (0,0,1)}
givai n kavovikn Baon tou R3.
(2) Na Bpedei o mivaxag B = Mg(f) me [ ¢ mpog mm Bdon C, omou € sivar n Bdon tou R3:
¢e={&a=(111), &=(1,1,0), & =(1,0,0)}
(3) Na Bpedei avioeyiuog wivaxag P étol wote
P 'AP =B

‘Acknon 4. Oswpovue 1a dtavvopara (1,2,0, —4) kai (2,0, —1, —3). Na Boedsi yoauuwxr ansucovion f: R3 — R*
grovoote: Im(f) = ((1,2,0,—4), (2,0, -1, -3)). AxoAovdwg:
(1) Na Bpedei o mivarxag Mg( f) mg f w¢ mpog ti¢ kavovucés Baoeig B kar C tov R? xar R* avtiotoya.
(2) Na Bpedovv Baoceigc B’ rar € 1ov R? xar R? avtiotoya €101 ¢ote o mivaxag Mg( f) mg f ¢ mpog ug
Baoeic B’ kar €' va eivai o mivaxag:

OO O -
OO = O
OO OO

‘Acknon 5. 'Eotw B = {1, &, &3, 4} n kavovuer Baon tou R* kar B’ n Bdon
B ={&=¢1+¢éy, &y=2¢1+36, E3=236+¢, &1 ==¢ + + 8 +e4}
‘Eotw f : R — R* 1 povaducn ypaupur ansucovion €10t dote:
[(&1) =38, [f(&) =T, [(&)=2¢1+¢3, [f(61)=2¢E1—5es
Na Bpedei o mivaxag M (f).

‘Acoknon 6. 'Eoto f,g : R? — R3 6vo yoauuikée aneoviosic kat éotw n Bdon tou R3:
B ={e =(1,1,1), & =(1,1,0), & = (1,0,0) }

Av
11 1 6 0 0
MZ(f)=10 1 —1 kat Mg(g)=10 0 0
01 0 3 21

va Boedovv ot yoauuurkég ancucovioey f+¢g war —3f +2g war fog.

Aornon 7. Eotw A € Mpxn(K). Avr(4) = 1, va deydel ou unapyovv mivakeg B = My, «1(K) xat
C € My, (K) érot eote:
A=B-C rar r(A)=1=r(C)

‘Aornon 8. 'Eotw f : R3 — R3 wia yoauuiky anetikovion g onoiag o mivakag otnv Kavouvitkr Sdon tou R3
givat o axoAovdog

A=

N O =
~ O N

0
0
0

w

(1) Na Bpedei 1o bwavvoua f(x,y, z), yia kade (x,y, z) € R-.
(2) Na Bpedet o mivakag B g f o Baon B = {1 = (1,0, -2), & = (0,1,0), &5 = (2,0,1)}.
(3) Na Bpedei avuopéyipog nivaxag P étot dote B= P~ - A- P.



(4) Na vrofoyodei o mivakag A™, Vn > 1.

‘Aogrnon 9. Ymodstouue Ot 0 mivakag Uiag yo GuUUIKNG anetkovion
f:R3—R3
®¢ Tpo¢ 1S Baoelg
B = {*1 =(2,0,0), & =(-3,-1,0), &3 = <o 2, 2)}
¢={&a=(1,0,0), &=(0,1,0), &=(1,0,1)}

tou R? givai o

2 1 1
A=11 2 0
1 2 2
Na Bpedei o nivaxag B = M, D( f) mg f wg mpog ug Baoceg C kar D, omou
D={e)=(1,-1,0), €,=(1,0,1), €5=(0,1,-2)}
‘Aoknon 10. Na Bpedei n (novadikn) yoapukn aneovion
f:RP—R?

¢ omoliag o mivakag &g mpog g BAoels
B ={e =(0,1,1), & = (1,0,1), €3 = (1,1,0)}

Kat

¢={a=(1,0), &=1(0,1)}

12 3
A_<217>

(1) Na Boedei pa Baon wou nuprva Ker(f) e f n onoia va oupminpwdei oe wa Baon B’ tou R3.
(2) Na Boedei wa Baon mg eucovag Im(f) g f n onoia va ouunAnpwdei oe wa Baon €' tou R?,
(8) Na Bpedsi o mivarxag B g [ w¢ mpog tig Baoeig B’ rai €.

(4) Na Bpedei avuorpéwipog 3 X 3 mivaxag ) kat avtiotpéyiuog 2 X 2 wivarxag P étot wote:

Q 'AP =B

twv R3 wat R? avtiotoya, eivat o

AxoAovdwG:

‘Acoknon 11. 'Eoww & kat F 6vo Savvouatkoi xapor didotaong 3 ungpavw evdg oouatog K kar éotw B =
{é’l, €2, 53} wa Baon v € kar C = {6_'1, €2, €3} wa Baon ou F. Ymodérouue ot o mivakag mg f w¢ mpog g
Baoeig B kai C eivar o

1 1 1
A=Mg(f)=(1 A n
1 )\2 MZ

omou A, u € K. Na Bpedei o mivaxag B = M, (f) mg f wg mpog ug faoeg B’ xar €, omou
'B/:{éﬂlzgl—i-éé—i-é’g, 5’22524-()\-1-1)53, 5%253}
Téfog, av X\ = pu = 0, va Boedei pa Baon D tou € kar wa Baon D' tou F érot ote
/ I.|O
M. = r
o (/) <%W )

omou r = r(f).



‘Acoxnon 12. 'Eoww n anewcovion f : R3[t] — Ro[t], f(P(t)) = P(t) — P(t)".

(1) Na é¢cifete oun f eivar yoauuusn.

(2) Na Boeite wa Baon tou Ker f xat wa Baon g Im f.

(3) Na Bpedei o mivaxag Mg(f), omou B = {1,t, 2,3} etvar n kavovuen Baon tou R[t] rar € = {1,¢,t}
eivar n kavovwkn Baon tou Raolt].

(4) Na Bosdei o mivaxag M, (f) omou B’ = {1,1 + 1,1+t + 12,1+t + t> + 13} eivar Bdon tou R3t] kar
¢ = {1,2t — 1, —1 — 4t + 3t?} sivar Bdon tou Ralt].

(5) Na mpooésiopiotovv avtiotpéyor wivaxes P, Q étot vote: B=Q 1 - A- P.

‘Aoknon 13. Oecwpouvue TOUG TIVAKES TPAYUATIKOU GOIOUOU

1 -2 1 1 -1 1
A= 2 0 1 kac B=1[3 -1 3
-3 -2 -1 1 01

Na e€etacdel av ot mivakeg A kat B elvar w0obvvauor. Av ot mivakeg A kar B elvar woobvvapol, va Boedovv
avtiotpéyiuor 3 x 3 mivakse Q kat P étot dote: Q' AP = B.

‘Aornon 14. 'Eowo

1 -1 1 2
A=12 1 3 2
1 5 3 -2

Na Bpedei n Baduiba r(A) :=r ou A kar akofovdwg va Bpedovv avuotpéyior tivaxeg P, () £tot cote

) I O
Q 1'A'P:<o 0)

onou I, elvatr o povadiaiog r X r mivaxag.

‘Aornon 15. Oswpouvue I Yo AUk anetcovion

f:RY —= R f(z,y,2z,w) = (2z+y—22+w, da+y—22—3w, 1—y+22—3w, 204+2y—4z—5w, 3z+y—22+2w)
(1) Na Bpedei o mivaxag A = M%( f) mg f w¢ mpog g kavovkég Baosic B kar € 1ov R* kar R avtiotoya.
(2) Na Boedei pa Baon B’ 1ou R* kar pua Baon €' 1ou R® érot dote:

B=ME() = (6 0. onou r=x(s)

(3) Na Bpedovv aviootpcyiuog b X 5 mivakxag () rat gvag avuotpéwiuog 4 x 4 nivaxag P évoot wote:
Q 'AP=B



