Naloga 1 V R sta dana afina podprostora Py in Py s sistemi enacb:

Pli $1—5$2—|—4$3—|—3$4—|—2$5 =1 Pzi 2$1—|—2$2—|—2$3—|—3$4—3$5 = 2
7$1—$2—$3—|—2$4—|—3$5 = -2 141’1—|—9$3—|—14$4—4$5 = 3

Izracunaj baze in dimenzije prostorov Py, Py, P + Py in PN Py,

Resitev: dim(P) = 3, dim(Py) = 23, dim(Pj4+Py) =35, dim(PinPy) =—1 B(P)= {(-3,-1,5,0,0), (=9, —5,14,0,0), (=2, —1,0,2,0), (4,17,0,0,14) },
B(Pp) = {(0, =2, -1, -1, —1),(9,29,34,0,0),(=7,19,0,34,0), (—13,11,0,0,34)}, B(P N F) =10,

B(P; + P) = {(0,0,0,0,0),(1,0,0,0,0),(0,1,0,0,0),(0,0,1,0,0), (0,0,0,1,0),(0,0,0,0,1) }.

Naloga 2 V R® imamo afina podprostora Py : 4x1 — 229 — 205 + 24 + 05 + 206 =
-1, 2z —2xs+2x3—24+325+326=1, 22 +d23+3034+224 —25—26=2 10
Pyt (xy, 29, 03, 24,25, 06) = (2,4,1,1,0,2) +1(2,3,2,1,0,—1); ¢ € R. Izracunaj baze in
dimenzije prostorov Py, Py, Py + P, in PLN P;.

Resitev: dim(P;) = 3, dim(Py) = 1, dim(P; + P) = 5, dim(P; N Py) = —1 B(Py) = {(2,4,1,1,0,2),(2,3,2,1,0,-1)},
B(Py) = {(1/21,5/84,15/28,0,0,0), (~1/3, —5/12,1/4,1,0,0), (=5/21,50/84, ~19/28, 0,1,0), (—3/7,5/7, —4/7,0,0, 1)}, B(Py + Py)
{((27471717)072)0)7(—41/217—331/847—13/287—1707—2)7(2737271707—1)7(—1/37—5/1271/4717070)7(—5/21759/847—19/28707170)7(—3/775/77—4/7707071)}7
B(PL N Py) = 0.

Naloga 3 Naj bosta Py in Py afina podprostora v R* podana =

Pli 1 = 1—|—t1 Pzi 2$1—$2+3$3—7$4 = 5
o = 1—|—11t2 6$1—3$2+$3—4$4 = 7
T3 = 1—15t1 4$1—2$2+14$3—31$4 = 18
T4 = —1 + 18t1 — 12t2

Izberi koordinatni sistem za P N 5.
Resitev: (3361/33787 —109/3378,1211 /1126, 20/563)
Naloga 4 Zapisi enacbo premice, ki vsebuje tocko B(6,5,1,—1) in seka ravnini Py in Ps.

Pli —$1—|—2$2—|—$3 = 1 Pzi 1 = 4—|—t

$1—|—$4 = 1 o = 4—|—2t

Resitev: (6,5,1,—1) + s(—3,-3,1,1).

Naloga 5 V R* sta podana afina podprostora Py in P,. Izracunaj dimenzijo prostorov
Pl, PQ} lePQ ZnP1—|—P2

Pli 3$1—|—2$2—|—2$3—|—3$4 = 2 Pzi 2$1—|—2$2—|—3$3—|—4$4 = 5
2$1—|—3$2—|—2$3—|—5$4 = 3 5$1—$2+3$3—5$4 = 2

Resitev: dim(Py) = 2, dim(Py) =2, dim(P; N Py) =1, dim(P; 4+ Py) = 3.
B(Py) = {(-6/7,1/7,15/7,0),(-2/5,-2/5,1,0), (4/5,—-11/5,0,1)}, B(P2) = {(-6/7,1/7,15/7,0),(—3/4,—3/4,1,0),(1/2,-5/2,0,1)},

B(P1nPy) = {(—6/7,1/7,15/7,0),(8/7, —13/7, =6/7, 1)}, B(P1+P) = {(—6/7,1/7,15/7,0),(-2/5,—-2/5,1,0), (4/5, —11/5,0,1), (=3/4, —3/4,1,0) }.



Naloga 6 V R* sta podana afina podprostora Py in P,. Izracunaj dimenzijo prostorov
Pl, PQ} lePQ ZnP1—|—P2

P: 22,+3x9+4235+bx4 = 6 Py = 1—-1
6x; +hro+4as+3xy = 2 T 1+2¢ +1ts
T3 1 -2t +21%,
g = 141 +1

Resitev: dim(Py) = 2, dim(Py) =2, dim(P; N Py) =0, dim(P; 4+ Py) = 4.
B(P1) = {(-3,4,0,0),(1,-2,1,0),(2,=-3,0, 1)}, B(Pp) ={(1,1,1,1),(=1,2,-2,1),(0,1,2, )}, B(P1nPy) = {(-3,33/4, —17/2,17/4)},

B(P; + P) = {(0,0,0,0),(1,0,0,0), (0,1,0,0),(0,0,1,0),(0,0,0,1) }.

Naloga 7 V R* sta podana afina podprostora P, in P,. Izracunaj dimenzijo prostorov
Pl, PQ} lePQ ZnP1—|—P2

Py = 1424 Pz = 641
T = 3+ 21, r9 = 243t
r3 = H+41t, rs = 247t
re = 443421 ry = —2-+45¢t
x5 = 241 +21, rs = —3+ 3t
Resitev: dim(Py) = 2, dim(Py) =2, dim(P, N Py) = —1, dim(P| + Py) = 4.

B(Py) ={(1,3,5,4,2),(2,0,0,3,1),(0,2,4,2,2)}, B(P) = {(-6,2,2,-2,-3),(0,2,7,5,3)}, B(PINP) =0, B(P+P)=1{(1,3,54,2),(0,0,0,15,-1),(5,0,0

Naloga 8 Poisci afino preslikavo A : R* — R?, ki po vrsti preslika tocke (1,2), (0,4) in
(—=1,1) v tocke (11,—3), (20,4) in (4,6). Poiici negibne tocke preslikave A.

Resitev:
1 5 0
A= -5 1 0 s N(A) =10
0 0 1

Naloga 9 Poisci afino preslikavo A : R® — R®, ki po vrsti preslika tocke (2,—1,0),
(0,1,2), (3,1,1) in (—=1,0,1) v tocke (1,1,0), (0,—1,1), (2,2,1) in (—1,3,—1). Poisci
negibne tocke preslikave A.

Resitev:

B A _;’,2], N(A) = {(=6, —12, —1)}
1

3/4 0 1/4 —1/2
A=
0 0 0

Naloga 10 Najbo A : R* — R* afina preslikava, ki preslika tocko (1,2,—1,0) v (3,0, —1,2).

Njen linearen del naj bo l o 1 ] . Kam preslika A toéki B(—1,0,4,2) in(C(3,3,1,—-1)?

0 2
1 —1 4
4 1 2 1
Poiséi njene negibne tocke.

Resitev:

2
—1
A= 0
4
0

A(B) = (=8,11,0,4), A(C) = (6,2, —6,14), AN(A) = {(1/2,7/5, —7/10,3/10)}.
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Naloga 11 Ali obstaja afina preslikava A : R* — R*, ki po vrsti preslika tocke a(1,1,1,1
b(2,3,2,3), ¢(3,2,3,2), d(1,2,2,2) in e(1,0,2,0) v tocke a’(—1,1,—1,1), ©'(0,4,0,4
d(2,2,2,2), d'(-1,2,0,3) in €(0,-3,1,-2)?

),
)

Y

Resitev: Tocke a, b, ¢, d in e 30 afino odvisne, totke a, b, cin d pa so0 afino neodvisne. IzkaZe se, da je e = %a - %b-l- %c-l- d. Torej mora
biti A(e) = A(%a — %b-l- %c-l- d) = %a/ — %b/ + %c/ +d = (—%, —%, %, —%) # e’. Zato taka afina preslikava ne obstaja.
2 =1 3
. 3 3 . . . .
Naloga 12 Naj bo A : R — R” afina preslikava. Njen linearen delje | 0 1 1 | in
-4 1 2

A(1,-1,2) =(0,3,1). Kam A preslika premico (1,2,—1) +1¢(—=3,2,1)?
Resitev: (—12,3, —2) 4+ s (-5, 3,16).

Naloga 13 Poiici kako afino preslikavo A : R* — R*, ki po vrsti preslika (2,—1,3,—2),
(3,1,6,—1) in (5,1,4,1) v (1,~2,3,5), (2,1,8,7) in (3,2,10,—6) in premico (2,0,4, —1)+
u(0,1,1,0) v premico (1,—1,5,—2) 4+ v (0,2,3, —3).

Resitev:
/4 —1/4 1/4 0 —3/2
3/4 11/4 —3/4 —1 —1/2
A= 1 4 —1 —1 6
19/4 —41/4 29/4 —4 —89/2
0 0 0 0 1
3/4 —1/4 1/4 0 —3/2
s (—2) +3/4 txd+ (=5/4) tx(=2) +5/4 sx2 4t (—2) 41 sxB8 4 t#64 (—13/2)
B(s,t) = sx(=3)+1 t#6 4 (—2) tx(=3) 42 s34t (—3)+2 *12 4t %9+ (—3)
sx3+19/4  twx(—6) + (=17/4)  t*3417/4  sx(=3) +t*3+ (=7) ® (=12) + t % (—9) + (=71/2)
0 0 0 0

{B(s,t)|s,t €IR, t# 0} so vse refitve in A = B(0,1).

Naloga 14 Pois¢i afino preslikavo A : R® — R® ki po vrsti preslika tocke (2,5,1),
(3,5,1), (2,6,1) in (2,5,2) v tocke (3,7.3), (6,11,6), (5,17,9) in (0,5, —4). Poisci

negibne tocke preslikave A.

Resitev:
302 -3 =10
4= [ 5 6 71 a6 ] N(A) = {(0, -1, —1)}
0 0 0 1
-1 -3 4 -1
. . 5 . . ; L 98 14
Naloga 15 Poiséi negibne tocke afine preslikave A : R — IR”, podane z 6 _7 5 13
0o 0 0 1

Resitev: AM(A) = {(1,—1,0) +t(1,2,2)|t € R}

Naloga 16 Poisci vse afine preslikave R* — R, ki po wvrsti preslikajo (4,4,4,-3),
(5,-4,0,3), (4,4,6,8) v (1,3,2,-2), (4,-2,0,0), (—3,10,6,2), premico (9, —2,4,7) +
5(4,4,5,2) pa v premico (3,0,2,3) +t(2,—6,—3,2) in pri tem ohranja njuno presecisce.
Resitev: Presetii¢e premic je (5, —6, —1,5), druzina iskanih preslikav pa

119 349/2 —254 48 —37 20 29 —42 8 -8
—614 —906 1316  —250 194 —60 —87 126 —24 24
—158  —465/2 338 —64 52 +t —30 —87/2 63 —12 12 , t € IR\ {0}

742 2197/2 —1594 304 —228 20 29 —42 8 —8
0 0 0 0 1 0 0 0 0 0



