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B namHOM cOOpHMKE MTpe1iaraioTcst KOHTPOJIbHbIE PADOTHI, COEepPIKa-
e TUIOBBIE 334a9u 10 TeMaM «JluHeitHbie mpocTpancTBay, «CucreMpr
JTUHEHHBIX ypaBHeHuii», « Onpenenurenus. [IpuBoaumble 3a1a9u HATPAB-
JIEHBL Ha yCBOEHUE OCHOBHBIX ITOHATUN U3 9TUX TeM, TAKUX KaK JIUHelHasd
3aBUCUMOCTH W HE3aBUCUMOCTH CACTEMbI BEKTOPOB, 6a3a u paHI cucre-
MBI BEKTOPOB, JINHEITHAsT 000JI0YKa CUCTEMbI, 6A3UC U PA3MEPHOCTH MPO-
CTPAHCTBA, MOAIPOCTPAHCTBO, KOOPAMHATHI BEKTOPA B Da3mce, MATPUIIA
repexoza oT OJHOro 6asuca K JPYyroMy, CyMMa U IepecedeHue IO/Ipo-
cTpaHcTB; (PYHIAMEHTAJIbHAS CHCTEMA DPEIIeHUl OJTHOPOIHONW CHCTEMBI
JIMHEHHBIX ypaBHEHH, 00Iee pelleHre CUCTEMbI JTUHEHHBIX yPABHEHNI;
OTIpeJIeTINTENh MATPHIIHI.

1 Kourpoapnas pabora 1

IMycrs A = {ay,...,ar} — cucrema BeKTOpOB apudMETUIecKOro 1po-
crpancrsa R,

a) Haiitu panr u kakyio-au0ya» 6a3y cucrembr A.

b) BekTopbl, He BxOAdime B 6a3y, BEIPA3UTh Yepe3 BEKTOPbLI 6A3bI.

1. a; = (2 1,1, 1)T, as = (1,1,3,-2) ", a3 = (0,-1,-5,3)"

a4 = ( )

2. a; = (5, 2)" L az = (4,-1,-1,6) , as = (—3,3,1,-10) ,
aq = (6, 1 —2)

3. a1 = (o 4, 7 2)" L= (=2,4,3,-1)", ag = (4,-4,1,4)"
ag = (2,4,11 5)

4. a; = (4, 1 2 5) a2 = (5,-2,5, 7", a3 = (—6,5,—8,—9)"
as = (3, 3)"

5. a1 = (5, -1,1 3) ,az = (2,4,-1,6), as = (1,-9,3,-9)
as = (8,—6,3 0)

6. a1 = (5,7,3, 6) caz =(2,-2,0,1), as = (3,9,3,5)
as = (7,5,3,7)"

7. a1 = (4,1,2 4) as = (-2,2,3,—1)", as = (6,—1,—1,5)
as = (2,3,5,3)"

8.a,=(3,-2,27)" a2 = (=2,0,2,3)", a3 = (5,-2,0,4)
as = (1,-2,4,10)"
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. A1 =

(1,3,6,3)" : =(2,-1,7,-2)", ag = (-1,4,-1,5) ",
as = (3,2,13,1)"
a1 = (6,5,2, — ) cas=(4,-2,1,6) , a3 = (2,7,1,=7)",
as = (10,3,3,5)"
ap = (-1,2,1 4) as =(2,4,4,0)", a3 = (2,-2,-1,3) ",
a4 = ( 1 8 6 1)
a1 = (2, 6,1,3 =(7,6,3,2), a3 = (2,—1,5,2) ",
as = (7,13, -1, )
ay = ( 23 1ﬂ7 3) (2767336)T7 as = (1355 7277)T7
ag = (-1,2,12,2)"
a1 = (5,-2,0, —2) ,az =(1,3,6,0)", a3 = (6,7,—-1,7) ",
as = (0,-6,7, 9)
ap = (6 5 4 ) 7 az = (727 1a 7270)77 az = (1777 7253)—:
aq = ( 1 4 5)
a1 =(2,3,1,1)", ay = (5,-2,0,4)", a3 = (3,-1,5,7) ",
as = (—4, 9 -3, 9)
ay = (570 ) ) (4727 7272)T7 as = (6a07677)T7
as = (0, -2, 8 7)
a; = (57 )T> as = (_1747 174)Ta asz = (674727_1)T7
as = (5, — 10 7 )T
ay = (173 ) ) (6747473)T7 as = (274a374)T7
as = (—6,— 2 1 3)
a; = (57372a )Ta (6747370)T7 asz = (7757 _17 _1)T7
aq :( 3a 3727_1)
a1 = (0,5,7,7)" a2 = (2,—1,—2,6)T,Ta3 =(3,7,5,7) ,
as = (1,13, 14, 8) . as = (—5,4,11,1)
a1 = (4,1,5,4)", (4 2,2,1), a3 =(1,5,5,3) ",
ay = (1486), =(3,-5,3,4)"
ay = (271a154) v (27175 5) , az = (174a2a1)Ta
ay = (1,4,-2 0) =(1,-3,-5,2)"

T



T

24. a1 = (2,2,3,1) ", as = (2,5,1,5) , as = (1,2,1,5) ",
as = 1,—1,3,1)T, as = (1,-3,4,-8)"

25. a1 = (1,5,2,2) ", az = (2,3,2,4) ", a3 = (4,1,1,1)",
a4 = 37331a71)T’ ( 4,6,1, - )T

26. a1 = (2,1,5,5) , as = (2,3,1,4) , a3 = (1,5,4,5) |
as = 1,0,—7,—2)T, =(1,3,8,6)

2,-2,5,—4) , a5 = (2,4,0,5)

3,3,1,1), as =(5,4,1,2)", a3 = (5,4,3,2) ",

2,1,-2,1)", a5 = (3,3,3,1)

3,3,5,4) ", az ( 1,5,4,1)", a3 = (3,5,3,1) ",
4,2,0,-3)", a5 = (5,3,4,4)"

3,4,3,1) , as = (3,2,3,5)T, a3 = (2,1,2,2)",

28. a; =
29. a; =

(
(
(
(
(
(

27. a1 = (4,5,4,3)", az = (4,2,5,1)", a3 = (2,1,1,3) ",
(
(
(
(
= (-
30. a; = (
(

2 KonrpoasHag pabora 2

IMycrs A = {a1, a2,a3} — nuHeiiHO He3aBUCHMAs CUCTEMA BEKTOPOB
B HEKOTOPOM JIMHEHHOM IIpOCTPaHCTBE V.
Hns 3amannoit cucremsr B = {by, ba, b3, by, b5} :
a) BoiacHuTh, ABgeTCS U cucreMa B JIMHERHO 3aBUCHMOI.
b) Haiitu panr u Bce 6a3bl cucrembl B. [ljis omuoil u3 6a3 BbIPA3UThH
BEKTOPBI, HE BXOIAIINE B 0a3y, Yepe3 BEKTOPBI OA3HI.
c) Boisicuuts, sBisitorcs jin cucreMbl A U B 9KBUBAJIEHTHBIMU.
d) Haitru pazmepuocrb u 6aszuc W = L(B), rue L(B) — nuneiinas 060-
JIOYKa, HATAHyTas Ha cucremy B.

1. b1 = 5@1 + 4(12 + 3a3, b2 = 60,1 + 3&2 —|—4a3, b3 = 4a1 + 5(12 + 2&3,
bs = 9a1 + 9as + 5as, bs = 3a1 + 6as + as

2. b1 = 3(11 + 4a2 + 5&3, b2 = 4(11 + 5(12 + 6&3, bg = 2&1 + 3&2 + 4(13,
by = bay + Tas + 9as, bs = a1 + 2a2 + 3ag

3. b1 = 3(11 + 3a2 + 4a3, b2 =a1 + 6(12 + 5&3, b3 = 5(11 + 30,3,
by = 8ay + 3as + Tas, bs = Tay — 3as + 2a3
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18.
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. b

bs

. b

ba

by

= 3ay + 3as + as, by = bay + 4as + 6as, bs = a1 + 2a9 — 4ag,
= 4ay + bay — 3as, bs = —a1 + as — a3

= a1 + 3as + basz, by = a1 + bas + bas, b3 = —3a;1 + as + 4as,
= —2a7 + 4as + 9az, bs = —7a; — as + 3az

= —a1 + ag + 2a3, by = 2a1 — ay — asz, b3 = —4aq + 3as + bag,
= —bay + 4as + Tas, bs = —7a1 + Has + 8as

= 3a1 — as — as, bo = 4aq1 + 4as + as, b3 = 2a7 — 6as — 3as,

= bay; — Tas — 4as, bs = a1 — 11las — bag

= 4ay + bay — 3as, bo = 2a1 + 3as — 2a3, bs = 6a; + Tas — 4as,
= 10aq 4+ 12a3 — 7as, bs = 8a1 + 9as — Hag

=4day + as + 2a3, by = —3a1 + 3as — as, bg = 11la; — as + bas,
= 15a;1 + 7as, bs = 18a; — 3as + 8as

= bay + 4as + 3as, bo = 6a;1 + bas + 4as, bs = 4a; + 3as + 2as,
= 9a1 + Tas + bas, bs = 3a1 + 2a2 + ag

= bay + 3az + bas, by = 3ay1 + 2as + Tas, bs = Ta; + 4as + 3ag,
= 12a; + 7as + 8as, bs = 9a1 + bas + as

= 3a1 + 4as + 4as, by = 4ay + Tas + basz, bs = 2a1 + as + 3as,
= bay + bas + Tas, bs = a1 — 2as + 2a3

= 4ay + Tas + Taz, bo = a1 + 4as + 6az, b3 = 3a, + 10as + 8ag,
= Tay + 17a2 4 15a3, bs = 2a1 + 13az + a3

= 2a1 + 3ag + 4as, bo = bay + Tas + 3az, b3 = —a; — as + bags,
= a1 + 2as + 9as, b5 = —4a1 — Has + 6as

= 3ay + 4as + 2as, bo = bay + Tas + Tas, b3 = a1 + as — 3ag,

= 4ay + bay — as, bs = —a; — 2as — 8ag

= —ay — bas — 3as, by = 6a1 — as, b3 = —bay — 6asy — 4as,
= 2ay1 — 2ay — ag, b5 = —12a — Tas

= —3a; + 2as, by = 6a1 — ag, b3 = —bay + as — ag,

= 4ay — 3as, bs = —2aq + ag

= —a; — 2a3, bo = 2a1 + Hagy + bas, b3 = b6as + ags,

= 3ay + 1las + 8as, b5 = a1 + 1las + 4az

= —ba1 —2as+3as, by = —2a;+3a2—2as, bs = —6a; —4as+Hag,
= —3ai1 + a9, by = —13a; — 3as + 6ag

= —2a1 +3as+2a3, by = —3a1 —as+Has, bs = —3a1 +2a2 +4ag,
= —4a, — 2as + Tag, b5 = —8a; — 4as + 1lag



21. by = 3aq + 4as, by = 6a; — 2as + a3, bg = 4a; — 3as — bag,
b4 = 7&1 — 5Cl2 — 8@3, b5 = 13&1 — 5a2
22. by = 3a1 + 3as — az, by = —6a;1 + 2a2 + a3, b3 = —ba; + as,
by = —14ay — as + 3as, b5 = —8ay + Has + az
23. by = a1 — 3ay — bag, by = 3as + bag, bg = —6ay + 2as + 3as,
by = —Tay1 + 8as + 13as, bs = —bay + 2as + 3as
24. by = 5as — 3as, by = —ag + 6as — 2as, b3 = —4a; + 6as + 3as,
by = —bayi + Tas + 4ag, bs = —bay + 17as — 2ag3
25. b1 = —6&1 —|—3a2 —|—4a3, b2 = —ax +6a2 —2a3, bg = 2@1 — 5@2 —3@3,
b4 = 7CL1 — 14@2 — 9&3, bs = —5(11 — 8(12 — as
26. b1 = 6(11 —ag + 3(13, bQ =a1 + 2@3, b3 = —2(11 + ag + 6@3,
by = —T7a1 + 2a2 + bag, bs = da; + 1lag
27. by = bas — 2as, by = a1 + as + 2a3, b3 = 3a1 + bas + bas,
b4 = 4a1 + a2 + 9&3, b5 = 4CL1 + ].10,2 + 5@3
28. bl = 4(11 — 2(12 -+ 30,3, b2 = ag — 2(13, b3 = 5(11 — 20,2 + 3CL3,
b4 =aj +ag — 2&3, b5 = 9(11 - 3@2 —|—4a3
29. bl = 40,1 + 20,2 + 30,3, bg = 6(11 + 3(12 +4a3, b3 =ai; +ag — 2(13,
b4 = 3(11 + 2@2 — as, b5 = 11@1 + 6(12 + 5&3
30. b1 = 2(11 + a9 + 4CL3, bg = 5&1 — 2&2, b3 =a1 + as,
b4 = 4[11 — 3(12 — 30,3, b5 = 8CL1 —as + 5&3

3 KonTpoasHaa pabora 3

IIycrs a = {a1,a2,a3} u b = {b1,be, b3} — ZBe cucTeMbl BEKTOPOB
13 apudMeTHIecKOro mpocTpancTsa R3.

a) Jlokazarb, 4To 06e cucreMbl a u b gBigoTcsa 6a3ucaMmu MPOCTPAH-
crea R3.

b) Haittu marpuupt nepexona or a Kk b u or b x a.

c¢) Haiitu xoopaunarubiii cronbern BekTopa x B 6asucax a u b.

1.a1=(57,8) , ax= (3,45, as = (2,2,3)"
bl = (2717 1)T7 b2 = (37 132)Ta b3 - (37232)Ta
r=(2,1,3)"



10.

11.

12.

cay=(3,4,6), as =

cay=(1,3,-4)", as = (-1,3,-1), ag = (-1,2,0)

T
)

by = (6,—4,-5)", by = (5,—3,—4) , by = (8,—5,—7)
x=(-4,4,3)"

car=(4,21)", as=(2,1,1), a3 = (-1,-1,2)"

by = (—6,-5,4)", by = (—10,-8,7) , by = (—7,-6,5) ",
x=(4,3,-4)"

car = (0,6,-5) , ag = (~1,8,-5) ", ag = (—1,7,—4)"

by = (3,-10,4) ", by = (2,—-4,1)", by = (4,—13,5) ",
z=(3,-16,8)

=(2,4,3), a3 = (1,3,1)
b= (—1,-4,1)", by = (=1,-2,0) , by = (—=1,-5,2) ",
r=(-1,-6,1)"

ca1=(8,3,00, as =(2,0,-1) , a5 = (-1,-1,-1)"

by = (6,5,3), by =(2,3,2)", b3 = (9,7,4)",
z=(8,53)

- a1 = (573a2)Ta a2 = (5a252)T7 as = (37171)T

by = (=8,—1,—4) , by = (=7,—1,-4) , by = (=10,—1,-5) ,
x = (—6,—1, —2)T

car=(7,6,7), as = (4,4,5) , a3 = (2,1,1)"

by = (1,-6,—-10)", by = (1,—8,—13) ", by = (2,—7,—12) ",
T

z=(-1,0,0)

- a1 = (277a 2)Ta a2 = (1a4a 1)Ta as = (27471)T

by = (7,9,3) ", by = (10,13,4) ", by = (9,12,4)
z=(-3,-5-1)

ap = (173a2)Ta ag = (2a 753)Ta az = (27873)T

by = (—3,-8,-3) , by = (—1,1,0)", by = (—4,—11,—4) ,
x=(-5-20,-7)

ap = (37 _25 _1)T7 as = (_6a 170)T7 as = (_4727 1)T

by = (717 73772)—: by = (71723 1)Ta b3 = (234a3)Ta
x=(-7,1,0)"

ap = <_175a _4)T7 ag = (27_373)T7 a3z = (2a _675)T
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22.

= (L,6,~4) by =(-1,-3.2)", b3 = (0,-10,7) ,
= (3, 4,4)
(27 )T_; az = (_4a773)T7Ta3 = (_3777 2)TT
( 111 ) 3b2:(0771172) 7b3:(177570) )
— (=5,13, 3)
a = (2,-3 3) : 2:(—174,T—:’>)T, a?,z(—:a,57T—5)T
by = (270 1) ‘lr) = (07_151) ’ b3 = (_5737 _5) 3
—(~2,6,-5)
ar = (1, -2, —2):, ay = (—3,3,4):, as = (1,2,1)1
b1 = (17_1’ __}) ) b2 = (_572a4) ) b3 = (570a _3) ’
2= (~1,3,3)
i =(-1,—44)  ay=(3,7-5), a3 =(25-4)
by = (2,0,3) > by = (—1,2, —4) , by = (—2, —1,—2) ,
x = (4,8,-5)
a = (f3,f2,fg)T, ag = (2,4, 3)T, as = (1,3,2):
b= (=6,1,-1)", by = (7,0,2)", by = (3,-1,0)
z=(0,5,3
ap = (_5a _473):7 a2 = (3707 _2)_:a az = (5737 _3)1
b= (~7,-9,4)", by = (5,6,-3) , by = (9,11,-5) ",
x=(3,-1,-2)"
(37 4) _1) , A2 = (_5a Za 2)Ta az = (_3757_})T
b ( 7070) T b (_3a2a1) ) b3 = (13_17_1) )
T = (_55 72)
a1=(=5,~6,4) ", ay = (4.6, —3):, as = (3,5, —2):
by = (*87 *773) ; ba = (9,& *8) , b3 = (5753 *4) )
x=(2,5,-1)
ap = <_57 _175):7 az = (_4a _1,§)T7 asz = (7727 _E)T
by = (717 7172)1_ ’ by = (73707 1) ) b3 = (6723 75) )
x=(-8,-2,7)
a1 = (—4, —675):, as = (-2, —3,2):, as = (3,4, —2)TT
by = (—1,1, —2)T , bo=(—1,-4,4) , b3 =(3,3,-1) ,
z = (=5,-17,5)



T

23. a1 =(2,3,-2), az = (~=1,1,0), a3 = (2,0,-1)
bl = (57_57 1)T7 b2 = (_6767_1)T7 b3 = <_172a _1)T7

T

1
T T
24. a1 = (4,3,-2) ", ay = (2,1,-1) , a3 = (—1,0,0)
;

by = (=9,-5,7)", by = (11,6,—8) ", by = (3,2,-3) ",
2 T

x=(3,2,-1)

25. a1 = (—1,3,3), az = (1,0,-2) , a3 = (-2,1,4)"
by = (—3,1,8)", by = (4,—1,—10)", by = (0,0,—1) ",
z=(0,2,1)"

26. a1 = (—1,2,-2) ", as = (0,1,—1)", a3 = (1,0,1)"

(
bl = (_77 _772)T7 b2 = (7787 _3)T7 b3 = (47370)T7

27. ay = (3727 74) y a2 = (07717 1)T7 asz = (1723 73)T
T

bl = (175a _4)T7 b2 = (_17_6a5)Ta b3 = (07 _150) 3

T

28. a1 = (3,1,-2)", ax = (0,—1,1) ", a3 = (2,4,—5)

1

29. a1 = (2,-5,-5) , az = (2,-3,-2) ", a3 = (—3,4,2)
b =(=3,3,2), by = (5,—6,-4) , by =(—1,2,1)",
x=(3,-6,-5)

30. a1 = (—=3,-5,3) , as = (—2,-4,3) , as = (3,6,—5)

by =(1,4,-2)", by = (—3,-8,5) , by = (2,3,-3) ",

x=(—4,-7,5)"

4 KourposbHaga pabora 4

IIycrs e = {e1, €2, €3} — 6a3uUC B HEKOTOPOM TPEXMEPHOM MPOCTPAH-
ctBe V.

a) JTokazars, uro cucrema € = {e, e}, e5} apnsgerca 6azucom V.

b) Haiitu marpuiy nepexozna or 6a3uca €' k 6a3ucy e.

¢) HaiiTi koopamHATHI BEKTOpa T B Ga3uce €', 3HAs €ro KOOPIUHATHI
B Oazuce e.

10



1. e} = —6e1+10ex+e3, e, = —2eq +3ea+bes, e = —bey +8ea + bes,
x = —3e; + bey
2. €] =6e; —ex — 3es, e, = —3ey + Hea + Tes, e = 2e; — 2es — 3es,
T =e1 + 6es + Tes
3. el =e1; —9es + 8es, e, = 2e; + ex — 2e3, e, = —Tey + Heay — e3,
x = 10e; — 13eq + Tes
4. ¢} = be; — 3ea — Ges, e = —eq + 2e3, ef = Teg — 4ea — Jes,
T = —2e; + Se3
5. ¢} = 3e1 — 3ea + e3, ef = —dey + 3ea — 2e3, 5 = 8ey + 2e2 + 9es,
T = —9e; — 2e5 — 10e3
6. ¢} = —8e1 —ea + 9es, e, = —Teq + 2eq + Ges, ef = 4eq — 8ea + €3,
T = —19e; + 9eq + 14e3
7. €} = —2e1 + ex + 6Ges, eh, = e1 + dea + 2e3, €5 = —de; — Gea + 3es,
x = 3e; + lles + Seg
8. €] = —e1 —ea + 3es, €5 = —3e1 — dea + Tes, e = 3ey + 9eq + 4des,
T = —Te; — 14ey + Ges
9. ) =8e; — 10e2 — 9es, € = Hey — Tea — Tes, €5 = —eq + 4deg + Geg,
T = 14e1 — 21ey — 22e3
10. €} = —8ey + 3ea + Teg, €, = —Tey + 2e5 + Tes, e = —Tey + 10es,
xr = 7861 + 562 + 463
11. €} = —2e; — 3ey + bes, €, = e — e3, e = —10ey + Tea — 9es,
Tr = 71561 +4€2 — 263
12. e} = —e; — 6eg — 10e3, €, = —Tey + ea + 6es, €5 = 3e1 + beg + Tes,
T = 9e; — 2ep — 9e3
13. e} = —be; — ey —e3, €), = —eq — 6Geg + 9e3, e = —3e; — Gea + 8es,
T =—Te; — ey — 2e3
14. e} = —2e; +4ex+3es, ey = —10e; —9eq + 2e3, €5 = 9e; — 8es — Jes,
T = 17e; 4 Sex — 8es
15. e} = —8es + 9e3, e, = €1 — 3ea — Bes, ef = e; — 10es + 3es,
T = —15e5 + 17e3
16. €] = 3e; — 10ey — Tes, e = —ej + bey + 8es, e = —2e1 + 3es — 8es,
T = 2e; — 12e5 — 23e3
17. ¢ = e1 + 2e3, e, = dey + deg + Tes, e = —e1 + 3eq — 3es,
T = —4e; — ez — 8es
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

e} = —2e; + ex — 4des, e, = bey — des —e3, e = Te; — ey + 10e3,
T =eqg+ Teg

el = Tey + 6eg — Teg, e, = —e; — Heg — e, eh = —deq — 8eq — Tes,
T = 4e; + 3es — beg

e} =Te; —6ey —e3, €, = Te; — ey + €3, €5 = e1 — ea,

T =e1 + 2e9 — 2eg3

€] = be; — Teg — 2e3, €, = 6e; — eg + 10e3, €5 = 3es + bes,

T =-e1 +9ey + 17e3

el = 8ey + 4dex — 9es, eh = —4e; — 9ea + e, €5 = eq + beay — des,
= —11le; — 8ey + ldeg

el =e1 + 10ey — 9es, e, = —e; — Tea + Hes, e = —eq — beg + 2es,
T = —3e; — 22e5 + 16e3

el = —9e; — dea — es, e = 8e; — des + 3es, €5 = 8ey — Tea + e,
T = 25e; — Teg + 13e3

e} =4e; — Teg + Tes, €5, = 2e1 + bes, e = —3e1 + 6ez2 — Hes,

T = —561 + 1362 — 763

6/1 = Te; + 8ey — 10e3, 6’2 = —3e; — Teg + 8es, 6% = 3e; + 8ey — 9es,
r = —Te; — Tea + 9e3

el = 8e1 — 3es, e5 = —10e1 — ez + 3eg, €5 = —5e1 + 8ez + 8es,
x = —23e1 + Teg + ldes

6/1 =—e; + 262 _ 563, 6’2 = —761 — 462 + 263, 6% = —eg + 2€3=
T = —6e; — Teg + 9es

ey = —3e1 + 3ex — Tes, € = ez — 10e3, €5 = 2e1 — 2e3 + Ses,

T = bey — 4eq + 2e3

e} = 3e; — 4deay + 10e3, €5, = ey + beg + beg, e = 2e7 — 8ea + 9es,
T = 2e; + es + bes

5 KonTrpoabHag pabora 5

IMycrs £ = {f1, fo, f3} ug = {91, 92, g3} — BE CHCTEMBI MHOTOWIEHOB
73 MPOCTPAHCTBA MHOTOUJIEHOB CTETIEHN He BBIITe 2.

a) Jlokaszarh, uro obe cucrembl f u g apjsiorca GaszucaMmu paccMar-
PHUBaEMOro MpoCTPAHCTBA.

b) Haiitu marpuny nepexozna or 6asuca f x 6asucy g.
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¢) Haiitn xoopmunaTsr Mmuorousena h(t) = 1+t+t? B o6onx 6aszmcax.

1.

10.

11.

12.

13.

14.

15.

16.

fir=1+4t+2t2 fo=1+t+1t% fy=1+3t+2t2
gl =24+t+4t?, go =1+t +5t2, g3 =2+t + 3>

cf1 =3t 412, fo =143t +2t2, f3 =1+ 5t + 3t2,

gr=1—12go=24+t+3t2, g3 =34+t +1t>

cfi =145t +5t2 fo=—1—3t—4t? f3 = -3t — 12,

G =5+t—Tt2, go=—4—t+5t2 g3 = -1+t

=1 —t4+2t2, fo =142t 4482, fy = —t — 12,

G =2+t—1t2 go=4+1t—06t2, g3 = —1+ 3t

=242t 312 fy =3 — At + 483, f3 = —2 4 3t — 212,

g1=—3—2t—2t2 gy =4+ 3t +4t%, g3 = —2 — 2t — 5t?

Cfi =142t 22, fo =3t + 12, f3 = 2+ 2t + 3t2,

g1 =2+t+2t% go=1—12, g3 = 3+ 2t + 6t2

. fi =145t +3t2, fo =142t +2t2, f3 =1+ 3t + 2t2,

gL =3+t+1t% go=2+1+2t% g3 =241+ 3t>

. f1 =243t +6t2, fo =1+ 3t + 42, f3 =2t + 12,

g1 =642t —5t2, gp =4+t —5t2, g3 =1 — 2t2

fi =142+ 312 fo =2+ Tt + Tt?, f3 = 2 + 5t + 612,

g1 =3+t—2t% go =T+ 2t —5t2, g3 = 6 + 2t — 3t>
fir=2+3t+4t2, fo =3+t +5t2, f3=1+1t+2t2
g1 =4+2t+3t%, go=5+3t +5t2, g3 =2+t + 1
fi=4+3t2 fo=1+12 f3=t,

g1 =34+ 2t+5t2, go =24+t +3t2, g3 = 2+ 12
fi=—2—t—2t2 fo =3+ 2t + 32, f3 =2t + 12
g1=—6—2t—Tt% go =10+ 3t + 112, g3 = 9 + 2t + 9¢2
fi=3+2t+2t2 fo=4+t+2t% f3=06+1t+ 3t2,
g1 =5+ t+4t?, go = —12, g3 = —1 — 2t?
fi=T+42, fo=5+3t2 fs =2+t + 22

g1 =—1+41t,go=t+12 g3 =06+2t+ 7t?

f1 =342t fo=4+4t +12, f3 =2+t +12,
gi=1+t+2t% go=1-2t—5t2, g3 =1

fi=T+2t+4t% fo =6+t + 42 fs =5+t + 3t2,
g1 =3+t +2t% go =4+ 2t +5t2, g3 =2+t + 2t2
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

fi
g1
bit
g1
b5t
g1

i
g1

bil
g1

bil
g1

1
g1

1
g1

1
g1

h
g1

fi
g1

f
g1

fi
g1

bil
g1

=312, fo=3+t+2t3 fy=—1+t+1t2
=4+t+5t2 go =3+t +3t2 g3 = 10 + 3t + 12t2
=2—t4+1t% fo=-3-2t—12 f3=—1+3t—12
=-3-2t2 go=t+3t?, g3 =4—1t

=1—t, fo=2+3t+2t2 fz3=—-2—12,

=5 —t—5t2, go =10+ 2t + 92, g3 = 1 + t*
=1—t+1t% fo=5—4t +5t2, fs =4 —t+ 312,

=t +2t2, go =2+ 5t + 11t%, g3 = 1 + 2t + 442
=342t fo=4+4t+12, f3=3+t—t%

=442t +5t2, go=6+3t+T7t%, g3 =3+t + 4t2
=—1+t+t, fo=2t+12 f3=-3+2t+ 3t%
=—1—t—4t? gy = —t —5t2, g3 = —2 — t — 412
=4+2t—1%, f, =6+5t, f3 =3+4t+t%

=44 t+1t2, g =T+2+2t% g3 =4+1

= -3+t+2t2 fo= -2+t f3 =312
—3—2t—Tt?, gg = —2—t— 3t g3 =4+ 3t + 10t2
=243t +4% fo=1+t+1% f3=2—2t— 3t%
=142t +6t% g =3+ 3t + 102, g3 = —t — 3t>
=1-—3t—2t2, fo =2— 3t —3t2, f3 = —4 + 5t + 612,
=142t +9t% go =1+t +5t2 g3 = —1 — 2t2

= —3+t+3t23 fo=—4+t+4t% f3 =3+t —2t2,
=—1+t+4t% go=—1+2t+8t%, g3 =1—2t — 9¢t2
—1+6t+5t2, fo =3t +2t2, f3=—-1—1t,
=24t go=1-2t2 g3 = -1+t

=3+t—t% fo =544t f3=1+2t+12,
=34+t4+2t2 go =6+ 2t +3t2, g3 =2+t + 22
=4 —t—41% fo = —2+2t+3t2, f3 =3 — 2t — 4¢2,
=1-2t—8t2, go =t +3t%, g3 = —2t — Tt?
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OIOBYI0 06a3y; CTOIOIBI, HE BXOAAIINE B 63y, BHIPA3UTH
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0a3y; CTpOKH, HE BXOIIHE B 0a3y, BHIPA3UTH
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qepe3 0azy;
b)

qepe3 0azy;
c)

 MUHOD.

0a3UCHbL

HaliTH
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8 KonTpoarHaa pabora 8

1 cuCcTeMbl JIMHEHHBIX OTHOPOJHBIX YPpAaBHEHNU

a) g 3amanuo
Az = 0 naiitu byHZaMeHTATBHYIO cucTeMy pemiennii. Haiitn pasmep-

HOCTb MPOCTPAHCTBA PEIIeHnN.

b naiitu obuiee

b) Hust HeogHOpOAHON cucrembl ypasHeHuii Az

pertienne.
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3105 0 8 31
1 51 35 16
28.A=| 3 3 4 _5 9 b=1 14
3 9 5 —1 7 28
9 4.6 -8 7 24
0 -1 5 —11 4 12
29-A4=1 "y 74 47| "= o5
1 5 2 1 4 15
2011 -1 -2 )
5 5 3 -1 7 99
8. A=1 ¢ 6 7 _8 5 b=1 o3
436 -9 1 11

9 KonrpoasHag pabora 9

Iycrs Vi = L(ay,a3), Vo = L(b1, by, bs) — aBa moaupocrpancrsa B
apudmernaeckoM mpocrpancrse R,
a) Haiitu pasmepnoctu u 6a3ucet nogmnpocrpancts Vi, Vo, Vi+Va, ViNVs.
b) JononuuTs 6a3uc nepecedenns 10 6a3UCOB KazKI0r0 U3 MOANPOCTPAHCTE
Vi, Vo, Vi + Vs
c¢) Hononuurs 6a3ucet Vi u Vo no 6asuca Vi + V.
d) Pazsioxkurb 6azuc nepecedenus no cucremam {aq, as} u {by,bs, b3} u
110 6a3uCy CyMMBI.
e) Asngerca mu cymma Vi + Vo npsimoii?
f) domommuTs Gasuc cymMmbl 10 Gasuca Beero mpocTpaHcTsa RP.

1. a1 =(1,1,0,3,2)T, as = (3,3,0,4,1) T,

=(0,2,0,3,3)", by = (0,1,0,0,0) 7, b3 = (0,1,0,1,1)

2. (1101) (330 -2, )7

(07 -1 3)T b2 ( —2 O)Ta b3 = (07_1707_1a 1)T
3. (,1,0,4 2) (6,3,071)

=(0,0,0,1,3) T, b2 (0,0,0,— 10)T by = (0,0,0,4,1)7
4. =(2,1,0,2,4)T, ay = (-6,3,0,—4,2) T,

= (0, — 2,0,074) b2 (0,-1,0,— 3,—1)T by = (0,1,0,1,1) "
5' ( 231a0,072) ( 6’3707 5»1) 9

=(0,-2,0,—1, 3)T b2 (0,1,0,1,1) T, b3 = (0, —1,0,—2,0) "
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Oa 72)T7 b3 = (Oa 37 07 37 1)T

7

(0,1,0,1,1)"

)Ta b3 = (07 _la 07 _17 1)T

)T
0

(-1,1,0,1,2) 7, ap = (-3,3,0,-2,1
(07 _2a07 _173)T= b2 = (07 _1a07 _27

by =

18. aq
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23.a; = (-1,1,0,3,4) ", as = (—3,3,0,-1,2) T,

bl = (07 _2a07074)T b2 (0 _1 O 3 _I)Ta b3 ( 1,0, _17 1)T
24. a; = (—2,1,0,2,4) 7, ap = (—6,3,0,—4,2) T,

bl (O7Oa0a254)T7 b2 = (070a0a _27 _1)Ta b3 = (0507074? l)T
25. a; = (—3,1,0,1,4) 7, ap = (—9,3,0,-7,2) T,

bl = (074a0a654)—r7 b2 = (072a0a05 _1)T7 b3 = (Oa270727 1)T
26. a; = (0,4,0,3,1)7, as = (0,2,0,3,2) T,

by = (-3,1,0,-5,—-2)T by = (-9,3,0,—10,—-1) T, b3 = (3,-1,0,3,0) "
27.a; = (—2,1,0,—6,-4)T, ay = (—6,3,0, -8, -2) T,

by = (0,4,0,2,0)7, by = (0 2,0,4 3)T bs = (0,2, 0 2,1)7
28. a1 = (2,1,0,4,2)T, as = (6,3,0,7,1) T,

by = (0,-2,0,—1,3)T, by = (0,—1,0,—-2,0) ", b3 = (0,—1,0,—1,1)T
29. a; = (0,4,0,3,1)T, as = (0 2 O 3 2)

by = (—2,1,0,—4,-2)T, by :( 6,3,0,—7,—1)T,b3 = (2,-1,0,2,0) "
30. a; = (1,1,0,3,2) 7, ap = (3,3,0,4,1) T,

by = (0,—2,0,—1,3) T, by = (0, 1,0, 2,0)T, by = (0,—1,0,—1,1)T
31.a; = (—2,1,0,4,6)", ay = (—6,3,0, -3 3)

by = (0,4,0,7,5)7, by = (0,2,0,—1,-2) T, b3 (0,2,0,2,1)T
32.a; =(1,1,0,7,6)7, as = (3,3,0,6,3) T,

by = (0,6,0,9,5)T, by = (0,3,0,0,—2) 7, b5 = (0,3,0,3,1) 7
33.a; =(1,1,0,3,2)7, as = (3,3,0,4,1) T,

bl = (07270a353)T7 bQ = (07170a050)T7 b3 = (071705 15 1)T

10 KonTpoasHag pabora 10

a) 3a7aTh CUCTEMOl JTMHEHHBIX YPABHEHUI TIOIIIPOCTPAHCTBO
W = L(ay,...,as).
b) 3azars cucremoii TMHEHHBIX ypaBHEHUH JIMHEITHOE MHOr00Opa3ue

M=q+W.

1.a1 = ( _1 O)Ta (_2507 17 1)T7 as = (8727 _5a _3)T7
—(2.3,-2,1)"
2' ay = (_1a 150 1)T7 - (0a27 _17 1)T7 az = (_27_4a37 _1)T7
q=1(0,3,-1,2)"
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(1,3,-2,
q=1(2,5-32)7
(

= (6,5,—5,0)"

ca; = (11,5,-8,-3)", ay = (5,7,-6,1) ", ag = (7,-11,2,-9) T,

q=(12,7,-9,-2)T

a; = (14,6, -10,-4)", as = (7,5,—6,-1)" a3 = (7,-3,—-2,-5) T,
q=(15,8,—11,-3)T

a; = (0,1,-1,1)7, ap = (1,1,2,0)7, a3 = (-3, -1,-8,2) T,

q=1(0,1,-2,3)"

a; = (—1,2,-5,3)", az = (2,1,5,-1) 7, az = (—8,1,-25,9) T,
q=(0,3,-4,5)"T

a; =(3,2,7,-1)7, ay = (-1,3,-6,4) ", ag = (9, 5,32, -14) T,
q=(4,3,81)T

a; =(-2,1,-7,3)", a; = (3,1,8,-2) ", a3 = (1,2,1,1) T,

ap = (—4,-1,-11,3)", a3 = (-3,1,-10,4) T, a3 = (1, —5,8,—6) T,
q=(-3,0,-10,5)"

ap = (_47 _27 _103 2)Ta ags = (27 _37 9) _5)T7 asz = (6a _17 197 _7)Ta
q= (_37 _1a _974)T

a; = (=5,-2,-13,3)T, az = (3,2, -11,5)T, a3 = (1,10,-7,9) T,
q= (_47 _1a _12)5)T

a; = (=7,-1,-20,6)T, a3 = (—5,-3,-12,2) " a3 = (1,7,-4,6) T,
q=(-6,0,-19,8)T

25



20. a; = (5,7,8,2) ", a2 = (2,3,3,1) 7, a3 = (4,5,7,1) T,

22. a; =

(
6
21.a; = (—1,0,1,1)T, a3 = (1,1,0,2) T, a3 = (-5,-3,2,—4) T,
0
(

~1,1,-1)T, a3 = (-3,-1,2,0)", a3 = (5,1,—4,-2) T,

23.a; = (—4,-1,3, )T, az = (3,2,-1,3)7, a3 = (7,3,-4,2) T,

q= (_37 17 5a4)T

24. a1 = (4,3,-1,5)7, as = (=5,-1,4,2) 7, a3 = (9,4,-5,3) T,

5,5,1,8) T

—

q:

25. a; = (—5,-2,3,-1)", a2 = (5,3,-2,4) ", a3

q= (_4707 57 2)T

(—25,-13,12,—14) T,

26. a; = (—1,2,3,7)7, a2 = (1,3,2,8)7, a3 = (—5,-5,0,—-10) T,

27. a1 = (1,2,1,5)7, ap = (-1,1,2,4)7, a3 = (5,1, -4, -2) 7,

28. a1 =(2,3,1,7)", as = (-2,1,3,5) 7, a3 = (10,3,-7,—1) T,

q=(0,4,5,10)T

q= (2a 47 37 8)T

q=(3,5,3,10)T
29. a1 = (3

30. a1 = (3,5,2,12)7, as = (=3,1,4,6)7, a3 = (15,7, -8,6)7,

11 KonTpoabHas padora 11

ITyctsr A — KBagpaTHAsd MATPUIA TOPAIKA 5 C JTEMEHTAMM a;;. BBI-
YUCJUTD OLPEIeIUTeIb MaTpUIbl A:

a) ¢ nomoipio Meroga Laycca,;

b) ¢ nomowpio Teopembr Jlamiaca, packiaibiBas 110 crpokam {i1, 12,73}

u no croabuam {j1, j2 }.

1. a;; =i+ 7, {i1,12,13} = {1,2,3}, {j1,42} = {1, 2}
2. aj; =i— 7, {ir,d2, 03} = {1,2,4}, {j1,j2} = {1,3}
3. ayj =j —1, {i1, 02,93} = {1,2,5}, {j1,72} = {1,4}
4. a;; = |i — jl|, {i1,42,13} = {1,3,4}, {j1,72} = {1,5}
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©® NS

Qi5 = |Z _.]| + 2]7 {ilai27i3} = {17375}7 {jl?j?} = {2a3}
Qij = |Z _]| — 2, {i177;27i3} = {17475}a {jlan} = {274}

. Ay

= 2i — j, {i1, 92,13} = {2, 3,4}, {j1,J2} = {2,5}

A5 = 31 — 2.77 {ilviQai3} = {2a3a5}7 {jlan} = {374}

10. a
Aij = |27’ 7‘7| 77:7 {i17i25i3} = {15273}7 {jlan} = {4’5}

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

= |2’L _.7|7 {ilaiQai?)} = {2a475}7 {jlaj?} = {3a5}
= |3Z - 2.7‘7 {i17i27i3} = {374a5}7 {j17j2} = {475}

ij — |37' - 2]‘ - 2% {i17i27i3} = {172a4}7 {j17j2} = {375}

= T68i+1j, {i17i2a7;3} = {1a275}7 {jlan} = {374}

ij = Testrli: {ilaiQ»iB} = {17374}7 {jl»jQ} = {2a5}

=resiy1(27), {i1, 12,43} = {1,3,5}, {j1,j2} = {2,4}

=res;j1(2i), {i1,i2, 13} = {1,4,5}, {51, )2} = {2,3}
=resit1(t + 7), {i1,42,i3} = {2,3,4}, {j1, 42} = {1,5}
=resjy1(i +7), {i1,02,13} = {2,3,5}, {41,742} = {1,4}
= res;+2(3j), {i1, 42,33} = {2,4,5}, {j1,j2} = {1, 3}

ij = resj2(3i), {i1,42,13} = {3,4,5}, {j1,72} = {1,2}
=2(i +J), {i1, 02,43} = {1,2,3}, {j1, 42} = {2,3}

i =200 — ), {in, iz is} = {1,2,4}, {41, j2} = {2,4}
=resiv1(if), {i1,i2, 33} = {1,2,5}, {j1,/2} = {2,5}
= res;j1(if), {i1,72,13} = {1,3,4}, {j1,J2} = {3,4}

ij — Zj _i_ja {i17i27i3} = {17375}7 {j17j2} = {375}
j — (Z 7j)27 {ilai25i3} = {15475}7 {jlan} = {4’5}
ij — i2 - l.]v {ilai27i3} = {25374}7 {j15j2} = {1a2}

= j2 - Zj7 {ilai27i3} = {27375}7 {jhj?} = {153}

ij = i2‘ _j27 {ilai2v7;3} = {27475}7 {j17j2} = {174}
j = (J;1)7 {i17i27i3} = {374’5}7 {jlva} = {175}
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b) Haiitu pasmeprocrs u 6a3uc juHeiiHON 060/I09KK JAHHON cucTe-

a) Haiitu panr u Kakyo-uuOyab 6a3y; MATPUIIbLL, HE BXOAIIME B a3y,
MBI.

st 3a/TaHHOM CUCTEMBI MATPHIL:
BBIPA3HUTDH depe3 Dazy

12 KoxTpoabHasa pabora 12
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-1 -3 -1 4 2 5 2 12
22. | =3 -5 |, -1 1t |,[3 -4 |, 5 2
7 —4 4 6 4 -5 -7 5
4 3 5 5 11 2 3
23. 2 7], -1 6 |, 6 |, 3 >
1 4 6 —4 -1 1 4 -7
702 5 7 3 -3 1 2
24. | 1 -4 |, | 4 =1 |, -5 -4 |,[ -2 -1
6 -5 -3 -3 6 6 -3 8
-2 -1 2 0 4 -5 8 —4
25.1 -3 o |, (23|, 1 5], 6 8
76 41 -2 -1 -5 —6
-1 2 2 0 41 1 1
26. 4 7, =20, -5 2], 5 5
1 4 3 6 -1 3 8 13
2 4 -2 -3 —4 -2 2 -8
27. 12 -5 |, 1 -1 |, 4 -3 |, o -4
1 4 -3 6 0 6 -5 10
-2 5 0 3 5 5 7 6
28. | -4 3|, (15 ], =2 7], o &6
3 -3 4 7 2 -2 9 13
-1 5 32 2 4 3 5
29. 371,10 =5 |, =5 4|,[8 -7
1 2 2 0 35 2 -3
6 0 -3 -5 6 —4 -6 —6
30. 2 5|, -3 2|, -4 6], o 3
-1 5 2 -1 0 -5 38

13 KonTpoabHas pabora 13

a) Hokazarb, uro cucrema marpun, A = {A;, As, As, Ay} obpasyer
6a3uc BEMECTBEHHOTO MMPOCTPAHCTBA MATPUIL BTOPOTO MOPSIIKA.

b) HaiiTu koopauuaTsl MaTpuibl B B 9TOM Gasuce.

¢) Haiitu marpuiy nepexoma or 6a3uca A K craHzapTHOMY Ga3ucy.
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2 5 10
a=(3 ) m=(56)
1 3 43 3
27'A1:(5 —2)"42:(3 —1)"43:( 4 —2)’
2 9 9 3
a=(3 1) = (3 3)
9 0 1 2 0 3
28.A1:(_1 2>,A2:< ! 3),A3_(4 0),
21 ~3 0
a=(5a)m=(30)
3 1 11 3 1
29.A1:(0 1>,A2:<3 4>,A3:( 3 0),
0 3 5 0
a=(13)m=(45 )
15 1 3 9
30'A1:(3 0>’A2:( 5 3 ) 4={30)
3 2 2 6
a=(37)5=(5 )

14 KoxTpoabHag pabora 14

Jist 3a1aHHON CUCTEMBI MHOIOYJIEHOB:

a) Haiitu panr u kakyio-audyan 6asy

b) Muorouiensi, He BxoAgiiue B 6a3y, BHIPA3UTh depe3 6asy

c¢) Haittu pazmeprocts u 6a3uc auneiHO 060JI0YKU JAHHONH CHCTEMbL
MHOTI'OYJIEHOB.

1. fi = =3 —t+5t2 +6t3, fo =4 —5t4+3t2 —3t3, f3 = —10+ 3t +
Tt2 4 153, fy =5 — 11t + 11¢2

2. f1 = —t+ 42+ 13, fo =t — 512 — 23, f3 = =3t + 13t% + 4¢3,
fi=1t—6t2 - 3t3

3. f1 =143t =312 =313, fu = 2+ 2t — 3t3, f3 = 4t — 612 — 3t3,
fa=5+Tt—3t2 - 93

4. f1 =1-=3t+3t2, fo = -1+ 3t +t2 =23, f3 =3 — 9t + 5¢2 + 23,
fa=—1+3t+5t2 —4t3
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

i =24t fo= 2420422+ 13, f3 =642 —t3, f4 =

—2 4 5t + 32 4 2t3

. f1 =245t 52+ 313, fo = 142t +4t2 4 3t3, f3 = 348t +6t2 +3t3,

fi=4+9t+ 132+ 983

=24t 22 1483, fy = 24 A+ A2+ 13, fy = 2 — 2t + TtP,

fi=649t+10t> + 63

L =345t 422413 fo =14+t +4t2 + 363, f3 =5+ 9t — 13,

fi=54Tt+10t> + 73

cfl=14t+5t2 433, fo =5+4t + 12 +13, f3 = —3— 2t +9t> 4+ 53,

fa =11+ 9t + 7t? 4 53

fi = 243+ 22 483 fo = 4+t + 42 + 263, f3 = 5t + 613,
fa =10+ 5t + 102 + 8t3

fi=24+4t+12 -3, fo =2 —t43t3, f3 = 3 — 3t — 2t2 + 3¢3,
fi=3+2t—t2 13

fi=24t+3t fo =444t -3t2 -3, fy =4 -2t +1¢3, f4 =
2 — 5t + 3t + 5¢3

fi=2+5t+5t2 13 fo=1—1t— 312+ 43, f3 = 2t — 3t> + 4¢3,
fi=1+8t+5t2 -3

fi= =342t +12 -3, fo = =2 —3t2 4+ 53, f3 = 24 5t + 412 + 5¢3,
fi=1+Tt+8t2 -3

fi = —2+5t+3t243t3, fo = —24+3t+4t2+2t3, f3 = 3—t+2t2+3t3,
fa=3+t+12+443

=413 fo =242t +4t2 - 3t3, f3 = =3+ 2t + 2 — 23,
fi=1+4¢t2

f1 =3+ 22+ 513, fo = 3t + 5t2 + 53, f3 = 1 — 3t + 3t% + 4¢3,
fi =2+ 6t + 42 + 6t3

fi=—2—t+4t%, fo =3 +4t —2t2 — 313, f3 =5+t + 2> + 4t3,
fi=—4+2t-783

fi=4—1 fo =242t —t2 =33, f3 = 4+ 4t + 212 + 4¢3,
fa=2-—2t—3t2 -8

fi=—1-=3t—=3t2+4t3, fo =2+t 4+ 412 — 13, f3 = —2t + 4t + 5¢3,
fi=1-3t2-2t3

fi1 = 542t+4t3, fo = t+13, f3 = 4+ 2t+12+5t3, f1 = 6+t —t242t°
fi =13, fo = 144t 45124313, f3 = 24+4t+2t2, f = —3—8t—T7t—1t3
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23. f1 =244t +t2 4383, fo =2+t 42+ 13, f3 =4+ 2t + 242 + 483,
fi=—2+5t—4t2 +13

24. fi = 242045124213, fo = A+4t2 4313, f3 = t+3t2, f4 = 3t+3t2+43

25. fi =3+t +2t2 +13, fo =3 +2t2+ 53, f3 =1+t + 3t2 + 53,
fi=2+t—12—8t3

26. fi =3+2t—t2 13, fo=1+3t+1>—13, f3 =2+t —1t>+2t3,
fi=—3+3t+ 42— 3t3

27. fL=4—-3t+22+ 263, fo =3+ 4t + 32 + 13, fy =4 —t +2t2 — 3,
fai=—2+12t+2t2 + 13

28. f1 = 4+t — 22 413, fo = 3+ 22 413, f3 = Bt + 12, fy =
2 — 6t + 5t — 2t3

29. f1 = 5Ht—2t2+4t3, fo = 24+t+5t3, f3 = 1+t—13, f4 = —2+22+ 713

30. f1 =4+ 3t—12 263, fo =3+ 5t + 5t +13, f3 = 3+ 5t +4t? + 13,
fi=—1+2t+7t2+3t3

15 KoxnTrpoabHag pabora 15

Iycre Wy = L(f1, f2) u Wy = L(g1,92) — IOAIPOCTPAHCTBA TIPO-
crpaHcTBa R<3[t] MHOrOWIEHOB CTEEHN He BbIIE 3.

a) Joxaszarsb, 410 R<3[t] ects mpsimas cymma Wy u Wa.

b) Haiitu npoekuuio Bekropa h na Wi napasiensao Wy.

c¢) Haitru nupoekuuio Bekropa h na Wy napasiensuo Wi.

1. fi=5-3t+1 fo=4+3t—-53 gt =4—t+1*+3t3 go =
543t — 4t — 3, h = —16t + 11¢2 + 10t3

2. f1=3+2t 22 23, fo=-24+212 23, gy =4+t — 24 2t3,
Go=5+3t—4t2 — 13, h=10+ 7t — 1142 — 2¢3

3. fi =345t +4t3, fo = —4+ 5t —3t2 —3t3, g1 = 4+ 3t — 4t% — 513,
go =4 —3t—2t2 +2t3, h = 6 + 14t + 32 + 2t3

4. f1 = =2 =512+ 53, fo =1 —t =23, g1 = —1 — 3t + 2 + 3t3,
go =2t —3t2 —t3, h = —6 — 6t — 3t> 4 17t3

5. f1i=34+2t+13 fo=3—-5t+t2—-5t3, g1 = —1 — 2t + 4> — 513,
g2 =3+ 5t +5t24+3t3, h=—4— 3t — Tt2 — 4¢3

6. fi = —1—-3t24+2t%, fo =245t +2t> —t3, g, =3 — 3t —t> +5¢3,
go=2—-3t+ 42 +t3 h=—1—-2t — 17> + 83
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cf1=—2-3t=3t2 423, fo = —2—4t2+ 213, gy = —1+4t+4t2 13,

go = 4t + 412 + 263, h = -3 — 10t — 6t — 3

=342t =22 23, fo=—2422 - 23, g1 =4+t —t2 + 23,

go=1—t+2t2+13, h=10+ Tt — 11¢% — 2¢3

cfi= =25 4585, fy = 1—t =23, g1 = —1 =3t + 2 + 31,

go =2t —3t2 —t3, h = —6 — 6t — 3t> + 17t3

fl=A4—t4+124363, fo = =344t +12+13, gy = —3+1t+5t2 — 263,
go=2—t+t2+23 h=4—-3t+4t>2 -3
fi=—1—t+22+483 fo = -1 —t+t2+13 g1 = 2+ 32,
go=—3+2t+5t2+3t3, h=6—t—2t> — 3

fi1=3—t+ 52563, fo =1 — 2t +4t% — 23, g1 = 2 — 5t — 2t
go=—1+t+t>— 43 h=4—3t— 6t + 3t3
f1=4+3t+3t24+3t3, fo=2—3t— 224+ 13, g; = —5t — 5t2 — 3t3,
go = —1+4t2+ 13, h =1+ 4t — 2t> — 3t3
fi=1=5t—22 41, fo = —4d+t—32+13 g = 5t°, go =
—2—t—2t> — 3, h = 11 — 6t + 6t> + 5t°

fi=4+43t+5t2+13, fo = =5+t +3t2 + 563, g1 = —3 + 2t + 5t°,
g2 =23t — 12 — 43, h =9 + 6t

f1 =5—2t—5t243t3, fo = 4—2t—3t2+5t3, gy = —4+5t+2t2+ 443,
go = —3 =5t 4413, h = —4 + Tt + 82 — Tt3
fi=—=b—=3t2 +2t3, fo = =3+ 5t —4t?, gy = 4+ 5t — 2t2 — 13,
g = —4t — 42, h=5—t 4+ 7t2 + 3

fi=2—t—2t2 213, fo =4+t —3t2+ 513, gy = 2— 3t +2t> + 2t3,
go = —4 — 5t — 3t2 —4t3 h = —t + 9% — 613
fi=—b—2t4+412 4¢3, fo = —24+4t+13, gy = 1 + 2t + 2 + 2¢3,
go = 2t +t3, h = —10t + 5t + 3t3

fi=3+4t+5t% fo = 14+3t—12, g = —4 — 4t — 3t% — 4¢3,
go=—4+3t2—2t3, h=1—6t +1> —2t3
fi=—2—t+4t>2 —b5t3, fo =2t —t2 =33, g1 = 5 + 6t + 6t — 3,
go =241 —3t> =23, h =5+ 4t + 8t — 5¢3

=2+ 1 fo=—4—-2+12 413 g = —4+1t— 2% — 4¢3,
go=1—1—2t2+6t3, h =3+ 2t — 4t% + 5¢3
fi=-3t+4t2 =23 fo = =5+ 6t +2t3, g1 = 1 + 6t — 3t2 + 3t3,
go=—4—t—4t2 -3, h =2 — 4t — 3> — 23
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24.

25.

26.

27.

28.

29.

30.

fi =5t —12 +4t3, fo = 6+ 4t + 5t + 23, g = —2 — 3t + 2t3,
go =4t —5t2 +3t3 h = -8 + 2t — 1112 + 743
f1=6+t+5t2—-3t3, fo = —3+5t+3t2 + 613, g1 = 3t + 3t% — 5t3,
g2 = —1 — 5t — 5t + 43, h = 8 — 6t — 10t3
fi=2+t+6t2-2t3 fo = -3+t—13 g1 = -5 —t+ 612 + 13,
go =4+ 2 +3t2 —4t3, h=4+1t+ 15t — 4¢3

fi = —1=5t+512+413, fo = —2+45t+4t2—413, g1 = 3+5t+4t2 4613,
ga =2 —t—t>+6t3, h =6 — 6t + 4t + 203
fi=—24t—12+423, fo=—1—4t +13, gy = -2+ 2t + 12 — 263,
go = —4t + 412 — 413, h = —3 + 3t + 4¢% — 5¢3

fi=5t—2t3, fo = =5+ 20+ 22+ 33, g; = 6 —t — 5t2 + 53,
go = —2+t+ 4t — 53, h =9+ 3t — 32 — 5t3
fi=1—4t—5t2—5t3, fo = =3+t +22 413, g1 = 2 —t 4 3t> — 43,
go=1+6t—2t2+13, h=7—6t>—9t3
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