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€ A= -3V =% >t =2 = - % AN -
}"'"2}‘“' 2V = K3 P2V = =X+ Ky E@
'>\+P~+V Xfl
{O-— ~B3Rg R+ LRy = DHY=Ky 2Ky =0 (etk q_:ﬁ&m)_
Pt 2V = -R+ K



M*Ppgif’c 8.4 (5id. o)

GEC'SSMA',Q%[

— — — — — —— " —— ALy SARAL o S AL} i i, b, it i by ., i oty oy i, o i e, o, e s s

@O AWA,0)+ 1L (4,0,0) = (XX, 0)+(px, 0, 1= (e, X, (1)=(1,24)

At =1 H=2
@{ oy !:2 @{ 1 = 2(1,1,0)—(1,0,1)=(1,2,-’0 =>
e =-1 T

Ky =Xa+K3 Xy= s+t
r>("1“.>(2”><\3=cj Ead |7(2_":'5 <=5 X2_-=.S ; S‘,%E(RJ
(21, %2,%3) = s(1,4,0)+£(1,0,1) = $,=9,. (e aven).
[(1:110)1 (1;011)]L{(X1,X2)X3)6FR3: 'x‘l_'xz_xé.:o} [
@ S —'—-“{(’XI'XZJ'X&): X1~—'>(2—'><3=O} = [(1,’\,0’)) (11014)]:

(2,3,0)€S (cﬁe)m «ex_‘gger‘ e rc',?gcww;é)

(0,4,-2)¢S; (24,0)eS; (1,4,1)¢S ; ,@Lm{ﬁgaﬂm .
SU'CJ.T”: O—_) U—a_)- 6)1]—5(_) CJ\N&J

UP-PS,,,;;& 8.5 (Sid.. 10)

o‘éc'fswtmg
9&“&)1 + A, + VU = A“;”;LU* H‘U}QIE’JLU“"VU)/’; —1)“{) =

=(2,2,0,0) + (s 20, 3, ) + VY, -v,-v) = (X4, %2, %3, %X 4)

= (}\+H.+V) A2pry, ALV, )\4.4}1,“\)):(%1}')(2,3(3,5{4)

'>\+lJ-+V=X1 >\+|.J..+'\) =X

a4 M2V = X e d M2y =X =
9\43!"!‘*\} =X3 >\+3}J~~V='><,3
..>\+'-1-H--—\) = Xy L ==Xy Xy
r>\+y_+\) =

=5, K = = K =Xy -Xa+Xep =0,
A v P Aoxearez0
L P =gty

W 3y =RpoXg 4y = 0 €2 Xy = Xt XXy <5

Kow Ka=1 .
'}(3_—-._5 '.>(6= S 7 4 R /

= (%4, %5, %8, %a) = {1,1,0,00+8(1,0 1,0) +£(1,0,0,1) ;

23



Fdsving

W EH element i B dr aw typen  cebxrexd sa.
M 1=1,%,x2]=0.

@ ALY+ (3@ + v (14 X2 ) = A v+ Q) x o+ (V) x 2=

A. +V = {‘k +V =

=<1+@m+c><2® { )\—1-1_1_ =4 =5 H—-V -:-—-OU-@) >
i_,(_—{-\) = C MtV o= G

N o4V =a 2 =2a-2v =a+2b-2¢c
<= SRRV ——a+bh < 2 = 20262V =—a+b +3¢
2y =a~bic 2v=a-b+c

= i-chw 28-2¢)(1+x)+ é: Corb+3c)(x+%2 )+ 74:;'(‘1"6 wC) (%) =
@ A1)+ P -X) %+ v (14%x2) = A4 +2%x+x2 )+ e 2o¢ %)

4V (%) = Ak sy + (A =21+ (O HW)’XQ‘; a+bxrcx®

Ak LAY = L A+ Ly = AL
>4 2Xx-2u=4 /e 200 -1)=b = M, spéamer
Xt Y =7 c—at =0

upp en cied.mam.ﬁc[ il F,, de T.mégfvtmm By

S.a. a=C, clcz.r o éir dent Lcmchan/L{:a Lerment

odn - dr 'Lcoc\ﬁ‘du‘.e:i/i.fcen Pd 2 [\Mb] #@Q séledes.
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9 0> aser

Uppgift 24 (Sid.9)
cSE‘é'vam'mg

Q) @*{Ml,uz,'us} u{-ges‘-r e bas Jcc'r‘ RS o de
o .,Q.,L’mecirﬂé o@ero%cﬂe,
AU AU 425U = O e (2A1+2; Auedy, 20+ 00-Dg )= 0

2)\ +}\ =0 >\ =0
<'.-—-‘>{ 1 >\2+%3~_-0 @{}\;—;o = ® fos \fcrr(lz&
2heRp-Ra= 0 L Ay=0

Wotpg=—t ¢> 1 Ma=1

2uptpy =3 { M=
At pa-pg=5 L=

(@) Uy +Ha W, + Hg U = 'u<==>{

Up‘pg{j(: 9.2 (5.9

&F»cgs*vmm,g

W w=(1,024), v=>1,1,01), wW=(21,21).

B Mot ) g, St ST Jhm S A SRS S A At Sl

kuﬂmm VW = (X4t 2V, v, 2242V, At H+v)= O

&> ALV =0 A peV=0 A Aty =0 &> A==



2A1+3>\2 +5>\ =0
>\1+2}\2+?\3+4)“+

A p-Dg4 Ay =O0 A+ As = Ag Ay
& 2}\1 +3>\2 -{-5)\ =0 2)\1+2>\2-2>\3‘+2>\ =0
L >\2+2)S+3>\4— @) .>\.7_+2>\3+3A4. Oég1 )

>\1+>\2'>\3+’)\4_
AEMT+A2MZ+>\3M3+A+M4:®@ ‘3‘1"‘9'\24-?\‘3-—-%4_ 3\) P,

" 9{'1 _3>\3"2k >\_,\ ~3>\3_2k4 —
=7 2>‘1 ‘6>\3-4->\:.{. O >
L >\2‘F 2>\3+3 >\q. O >\2_ "',2}\3*2)}‘%{.: Q
>&1 = 3)\3 +r2.>\4. >\ 3s +24%
&= >\2_=‘ -',2>\3"‘3>\l-{- “=> 9\2;-"28‘-3% = (S's’\) 'lf.':"'l)'—_—}"
Pa=S Ay =

= 4'“14"1'“2-&1@3*4-“4:@@ M4=@L1+M?_+u3 =
= [M1)M2.J M3,’U-e+]"= [M'IJMZ;Mﬁ] =W

}—‘-1’0.4(.1 ‘+'[.L2M2‘+ H3M3 =(O O

Q,0) ger c@e/kulgd’mg:

Hatta-ta= H1+ Mo~ g = pi=-3%
il el = Og) 2H1+3H2. =0 éﬁ){uzﬂ% =
241434, K22 s =0 pa=—1t

H1+2H2+Hs—

= (A=1) = 3uy-2uUp+ Uy =0 6 Uy =205 -3y

M = W=, u,] = CLWL\/\L__&_*_

®) M= {%eRY: %;4%,-2%4 =0},
K= =Kz +2Xd. Ry = -t a2y
RKym = Xag 42Xy & { X2 S <> {X2=5 =
Xa=t Xy =

= %=5(1,0,0,0)+t(~1,0,1,0)+1(2,0,0,1) , st uek

= U=[(1,0,0,0),(l,04,0), (2,0,01)] =>dimu=-3,

Up"pgmf(: 9.3 (Sid..10)

sE&ywimg
KR 42X g+ Xy = 2Xq+ X =0 K =-2X3
? > =S
< ><2~ t = (X, %5, %3,Xa) = 3(1,0,1,-2) + £(0,4,4,-2) .
O -
4_425_2%

En bus J'fcrr ﬂoemvgsmmme% ar Hl exayn}jeﬂ
® = ((4,0,1,-2), (0,1,1,~2)).

U =(1,2,1,2) el W =(1,1,1,0) lestas som ... (zmm'ja—

Lermenk +L en «@-asj&r R,

a-(1,0,4,-2)+8(0,1,1,-2) = (ot b, cwed, -20-2b)=(1,2,1,2) =

= ué[(1,01,-2),(04,4,-2)]; w cnbas Ll Lesvelckor

RS



Ps.s. visas ot awenm. v cin.ﬁer savn Sasveldor

U =(1L,0,4,-2), Up=(04,4,-2), uy=(1,2,1,2), Uy=(1,1,4,0).

Q%=(u1,u2,rus)u4) dr em tos Jccrr R

a-(1,0,4,-2)+ b(0,1,4,-2) +c(t,2,1,2)+d(1,1,1,0)=(4,0,0,0

[ +C+&—1j}) +ced =1
) J;H.Zc-t- d =0 A-QC +d =0
- a-"‘b"l'c-i-ci O - =-1 =
-2a-2bc =0 "2& 2bic = O
(o +cod =4 A=C a=2
) 2¢c+d =1 d=[-2¢c b=-4
<> b1 <> yy = o =
L 2at-c =2 L= 2. d=—2

= (1,0,0,0)= 2y ~Vhg + 25~ By, =(2,-1, Q_J..g')@ )

Uppgift 94 (Sid.10)

a(x-1)+B(x21) + 0 (2% - B) = ot-b-BC + (A+Chx+ (B+26)Z,

et (%) +b =1} + (2% 4%=3)=0=01+0x+0- x% e
CL+-@>+3C o) +C =0 =4
{ -+ o= OQD@{ +C,-"O<~—"P{‘% 24 GG[R}J
A+2Cc =0 b42¢c = O C=
bl =5 25 3= ()4 A () = B = [t X2 1).

AR+ (k) = %o X2 e ~Anth 4+ A 4 P = x- x5
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“> A=l A pee-l = POI= %= (1,0

Uppgift 95 (Sid. {0)

stving

M=, 001, V=, (Lol

U o V motsvodor ’Pﬂcw.,t RS2, def c?slcdi%a
fuemamer ; deras SLLOWMVS Mo adlfsé endi-
n=40x0,0-0=-12-0) LU ; TR:(00,0)
=24, 0)=x{1,0,0)={1,-1,-1) L V ; Po-.(o,o,o))

M: Xl"’ZXz*’X&:O ')(—2X2_+X =0
= UNV: S ]<:=>
Vi Xy=Xo-Xa=0 K=K y=Xz =0

Ky =2%,+%Ka =0 K= ORa=0 %, =3t

| 277 1 3
<> <> = '><2- 2t
Ry=2ZXy=0 R2-2x3=0 Xy =T

Uppgift 8.6 (Sid.10)

nséé’ -vavi.v_\g

a) Uﬁuz‘—“-{’u*-’t) PuUeWUy A vetd, b= Sumimann aw Wy e U,



O U+ Uy arett wnderrum Ll V, det minsto
wnderrummet som ovnfcc%ow séwval Uy som U, .
SHE arisor adkt UL, dir el delimum L V e
Smska evleelt s& Jog visor att U+, =[U U, ]
dat ued,. U+0 €U+ U, Jaj OeU, (delrum).
Det tnmebar okt (o oanCcchs aw U+, ; pss.
visas okt AU, cwnja:%as av U +U,.
D& Uy+U, omfodbar sdval U, som U, s& méste
det avnfodor alle Linnecira kevnbimabiongz av
Wy ath AUy, dws [, U,] < U+, @
H cmdre sidem om well,+U, s& éir W=uU+v=
={at+hy med ued, athn vel, . Det tmebdir
ot w dr en Livedr konwiinodion av elemment
i U, sd dew Ligger 4 [, U] U+, =
=, W], vilket kombiverad med. @ cutis ofer
U+ U, = [u1,u2].

O {ui} genererar Uy, dus s [y, ] =W,

o 1V} qenererar U, , dus ana [V, N [ = U,

s& gem.dbétajz {/ui}u{«uj} /&\,GLCL Uy ) asilleel sisas
Souw.slzot. icc{:{ O /M)e’u.1+(u2 ,e.xésjce.rur ’U.EUIGLQ’L
’\)GUZ S.oL. A =’u+‘V = CL,"U,I +.-..+C1,VLMM+@31’V1+...+£)

mwfm

w{mi)wj} gemerereer Uq+Us .

@) Mo séfﬂe.r okt AL i dewn diveleta Summynent )

delruramen U, odh U, (slarus U=1U,eU;) ovn
U=+ Uy s AUnU, ={0Y}. T dedhe fadl Mer
summan W =utv , med uel, odi vell, em-
Jct[cﬁ,égjc testirnd, . Beviset dir somn J%ﬁd'er.
dhntag ot U=U0U, . &t wel,nl,.
@) U=u+0, 7y mel, sdn OEUy ].:Mu:@ N
(D U =0+u,ty Oe Uy och uen,
= U NU, ={0}, Jnd SWroen dir E’V"%‘j‘ﬁ’ﬁ
dtag & amdsha sideon ot U=+, och o
U U, ={0}, fat anelt. Eféersm U=+ U, SA&
extsterar wel, sdh vell, s.a. aw=aiy,
U_cxﬁ skt desnenshera odt summan dir @m@cﬁi g.

\Maﬁ C(..'Eé M=MI+'\)I) 'W'LE’JCQ. ’U.*e’U.f, Ot—@l, (\\)IEUZ)CL-('\
2%



et VAL )zﬁpmsanjtm[lm o w.
W = Uy =W e U, s U-wW =0y e, = u-uU'=0=
=y e U= h v=vV. Sumrmant &r s
e/vdychﬁ | YTy ]Cégjer akt U=UoU,,

a B%Tc*]:pejc *direlet summa aw defm” ket v

u%ﬁcﬁﬁas U cx:‘:(:gciﬁc&. ]Ccr‘ m>2. Om Uy, Uy,

W 8or debn 4 wveldorrummet V) s
V=UWeUy e -0Uqn (n>2)
s ar dimnnl; ¢ dumV. Dek ar Llark bt
A+ iy -+ + il =iV
sat. dim Uy +dim U, & dumV.
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/u:p'pqm-{:é 104 (Sdd. 19)

_ 181"">‘~ 2 Gt A3 = K=Ky, Xy X g, %y ) <
e A 20+ X, 20, + Ay 28, = 20 (kg Xz, X3, %)
@ (A, 00,2020 )40, A0 ~Aa 7 A2) + (Mg - Ae -2, D) =
= (A # Az, Xda-Aa, Ny-Ra-Dg, A=Az +As ) = 2x &=

>\. +>\2+>\3 "'er‘l >\1 -!-')\ >\ Qxl
& >\ +A2—9\3 = 2X2 <> —2>\3 -*Q.X +2>(2_?

-

>\ Az~ 9\\3 = 2%z ~2A 2 Xa= —2’X1+2X3
L A] >~2_+ 9\3 2X'+ -2 )\.2 '-=—'2.X1+2Xdr
PP - )\3 .——"—2')(,1'!'2')(2 Py _,‘2(’&1_)(3’):::-2(2)(1__

-2 (A 2+>\3) = “2(7( 1—?{3’)
~2 (Aot Ag)=—~th X | 42K o+ 2Ky,

e ey s ey e, T, e, s, s .

U = (u|g )¢5,1+(fu|gz)<52+(’Mlﬂa)gs*“(’“”ﬂq)gaa-:
‘5\“”'(&)‘52 1%3“”( 1)94 (2.’ 42.2’ 2)



Uppgift 10.2 (Sid. 19)

aEé’sm/m.q
LA

A+ a8+ A3 Gy = (A #A 40, N+ 220430 A gy
~A1-22,-323) = (X1, %5, %3, Ky )= K=

' >\I+>\2+’>\3 =X
<=

K==
—>\1"'>\?_—9\5= X3

- >\1 "2>\2—g>\5= XL{.

B XX = —Ng= b
[ Ra=~Xd4

<> _\.}V - {ETAJXZ)%@XLL)EE% ’><1 '{::}‘(.2—_‘:2(3 +"><;+ = 0} )

g, =400 kempletterar {g,,9,, g5} fll enhus.
Uy =gy (1 Gram-Sdhmidis O?\{—-j%‘rja.mcﬁe)

2|01)
Pam G (Gl 8= §31- 829 - hega2g)-

= 2L = 50 Y=L, -1);

_(galg) (9-3\95 ﬁﬁﬁﬁﬁﬁ

Yo = o (g Tay I (ge e} 9= o H 8§59
- 93-2g1- Lagp = L (- 10g, =g, + 5633 ) = £ 129,12, 9)-
- %(“LL"S} +,8) = % Vi Vy=(43,4,3);
@ =((A,-1,-1), L1, (e -3,4,3), (L,4,44)) ar
e s au crée:rjc‘m.c&x veldkorer; de e Jcms%a e
dessa veldorer Ligger 4 W.

@)'[’ﬂ/{]e=~A161+?\282+...+An@w ) >\1: G'/VL“%CQL'SCL,
(uieq) - (9\1€1+>\z@z+'"+9\m&lﬂ|6{) =

= (e, &) +’Az(£z]ei) vk dp (Bl o) =
= )\i) 1=4,2,.., .
W n
AL r"{% 9(1: = =i§1(((u.|@{')@{
@ [u]g=tif + paforr pnf = pi=Uf) =
" 1
= u "*‘%Hi;ﬁ “{%(’W;ﬁ)fc-

M g
Ur @ odh (2) fds = 2 oo =2 @ig)f,

14 \J\/(/L%glrcc, kuacﬁrm'(?'rne‘éccﬂeﬂ/b

U'Ppg@ﬂ 14 .4 (S{CLM)

o'Eé'Srwtmo/
o

e S P LAY QR AN, — . —_— P Tl dnl, ML g e Tt e e o s o bl St

Uy = _(i _'.L.C_D_f__o..). Lo El_z_ﬁ_(___?_,_f_:)_,: h)l_).._
W, =1L é = EL = L .
1 1 = 1 lw‘]l ﬁ({,&,0,0)J

(U21u) AW
Wy = AU, ——2 2y = U, = (] ] - =G, = M
R T el Aaac Urt-t) =8, g |

Sw, =4 (4,1, 005

i

vis Pprojelkon pa W er Just v = (l18)&,+
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dem \-fcx.s e, = 3| \(_(12 ~4,0).

(3) et AUy = (xh"xz)xs)xdr) veuet den i}'dmﬂa velckorn
som {/_crmpﬁe:&erar de andro fre tUL e a-r-érﬁo—
medbas © EY
(L, u,) = 04> 3% 42X ,+%3=0 ’qang=O
() [y )= O Xy =0 <7 K +2%X9-K3 =0

(Ul )= O &> K+ 2%, ~ K3 =0 *4=0

=t

Wy=-XKa K=

‘F'{ >‘~12= Kz <> XZ“"_JE 4=>’U4='\:(1,—1,-4,O); £eR =
* =0 'xi:o

"Resuﬂaﬂc: E'm. ON—ﬂ:as for War ®R= (€.82);
632 =(éhé\-2,é-3) CLY"'e/VL ON‘“'&O—S ’féfr W+V CYEL‘— @3:
=(é11/€\'2:é5,é4) =1a" ON-'@&S\fﬁr E‘%,C{OLI"
é1:w%(3)2)4)0)3 é'2."'-' (?JOJO}4)
84=E(1,2,-1,0), Ea=g5(1,-171,0).
M*P'\_:Jq{y& 10.6 (Sid.. 44)

e=(eyenn @), f=Uu e, fu) ON-bouser:
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(U’T = (1: O.«HL O)J MZ:(O}LOJZ) i .(’{U.l lUZ):O

= (wluy)

o MW (W [U2) 3
WU )

(leﬂuz)uz U = W-FU,=
= J‘(5W—3“U~2) =5(5,2,5,-1).

Sveir: W= (’1,5,1, 5)-1-(0)5) )5)
Uppgift 10.5 (Sid. 10)
bdewving

W= {%eET: 25,2320, 25¢-3, - =0},

PR, .. JEN PSR

—— — " e by ik AL iy S il il i okl RS e obb e Sy e el sty S

Kp=X2-Ky=0 Ky—=Ka~-Ks =0
1) W 1 <> <>
“ 2X’[ "XZ_"'—LX&"_‘O %1—-3%‘3 =O

. = 38
< 1 Kg— S = (X, %o, X3, Xg ) =
"><2'=. ’2%6 X..{.‘—JC

flLLI =(3)2}4) O), MZ—.:(O,OIO,/[)JSCSWL uppspc'im,mer
=Pl m(su 0); E=ped=(00,0M).
@) Wy = (1,2 ~,0) dr rpara.ueu_ med. V c-r_lm /u-ivxL(_p.ﬁ—

ek ot SCDLU‘EL( é’l crcu/\. é\z. Normeras édiver
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Metsvaramde ON-bas &r e=(e, e,e,.e,), dér .

e =5 8= (4, 4,-1,1), & sth 343, e =5 (LA,
Kewrposanten ldmgs e, dr (e lwe, =e, , sd kovn-
posomiten “parcdlell” med W ar a =u-e4 =
=43 44,4) oda st i ferdiger.

St WE= {4410 LeR T

Wppgift 103 (Snd. 1)

N= S+’k

K=Ky +Kzg+Xd =0 K=Kz -Xd
Wi 4[ > XamS

= ><3=O
><¢{.==~‘{Z
= (%, %0, %3, %a) = 5(1,1,0,0) +£{1,0,0,-0) ; seR..
W=[01,4,00), (1,0,0-N].
®=((1IO!OIO))(O/OJ1JO)? ((J{JO/Q)JUJO/O/"”) ar
e Mms j-m" R4 (eﬁer LccmPﬁe.&erwﬁ).

(w"l = (1) A / O;O) ; Mz'—- (4 fofo_g_*l), {“15"(4;99; 01) %f.g_o.lglil__t

K=Ky + 24 4% = Q Ka=0

i — ey — o i i o, i e et i, i, e e e s s

Lo
La= Mz—_(%%%m1=mz*jzmr—” %(4,"1, O,&Z}:%\@{i
T T T L N BT IPR RO
(U 1V Y ('Ui[n)ig)mz = M3“§M1“é‘\’2 -'6(6’&13

- BUy-V3 ) =4 (3, -V B =4 ((32,00)-(4,-1, 0,-2) +
+(6,0,0,0)=£(2,2,0,2)=(14,0,0)=4w7
V=W, é&r cw{—cirjmaﬁ_ ot de mga 3,84 et

Sderstar okt ermehiel dewn .

e, =M ""\/{EW*O’O)’ €= 1:))21:"\/%“*"{20'”2)1

Yo

_NA Ao _
“vg Lo, € =(0,0,4,0)

Resudbat: En sddeoun Seis i AU @:xefmpeﬁ e=

=(e,,ezjes)e%), deiy e drSom suom; e, e, e W.
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u]:opg{fé 104 (Sid. 1)
c;EéSS/WifVLg

M= (1,2,1-1), ©=0,0,1,0); w=,1,4,1)

&t R=(Xy, %y, X3, %y) vora. en velctor < W,

(UK) =0 =% +2X+X3-X =0 Ky+Xz=0
&> <
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>4 Xg=-5 HdX,=t D .
2xp =Xt x;_:-.~5 ) SFER;

*=8(1,0,-1,0)+£(0,1,0,2) = W= [(1,0,0),(0,1,0,2)].
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+(VI82)8, = 1-(1,1,0,0) + - ) (41,4, 1) = £((2,2,0,0) -
O M=L (1,310 =524 -4) 5 v=v-
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1400 11% X1 141 00O 1
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<7 elx]= (3120t fl-2le] < =-403]
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___9..._..“_{@_
2l m=-2 2 1] % -2,
] s 1 Ble+am =0 31 _| o
kx i+ Yi = '4{x_+m.—._4® 1 [m‘_(_i}w
L Slerrm= 1 5 1] (|
2 -]
- 234513}[k “[2345} o o
B T T S B B I 0 B I T T R O |
15 1 L 1

|
ad by I R e
|

2 o5 -2 ~4F ] -2 0,3

31 ' Ol |"091i_]1 CI_I-09
= [—3,3] Sl el IS e Y col|

5 1 11 Lo 1 -0,3

S
=p Z(L(-Xi-i-m"gi)z'—‘- Of%2+0192+ofeg+of32=jJ§J
2

@s«wtmg
W= L(_)l AA4) (2,3,4,5 l]__'_ U= _(:%L O,=14).
V=), Yp=(2,3,4,5), forks



"1.01 mm1=(1,4,4,4) = é "‘M:%({J")’i/‘)J

Wy, = @2—%—?}—’@1: Vo %@12%: (—'3_,——1,'1, 3) =

& W2 _ | .
Imz.l %(5/ 1) }‘} 3))

W=, v,]-[8,8] med &, &, som cvamn.

WUy = (Ul8)8 +(18) &, =L 1, 14,0+ 2 (3 -1,4,3) =
=i (17, -9,-1,7%) ;

Uy = U—AL, =—1-"5(—-3,+9,-9, B)=2 (1,33, =12

= (%)2- (12+3%324%) ‘—‘%5' 0= %

Svar: U=(-1%;-0,9;-0,{; 0%)+(-03;0,9;-69;0,3) ;

U, 1% =18, Fb6 se coan,

Ubpgift 1.5 (Sid. 14)

sﬁc’im_@g
WjiWELL‘ X XotRg=0, Rp=Xy=0}; &=(1,-1-4-1).
W= S-rjc
K=Ky +X =0 Xy = Ko !
{ e 'Q¢a>{ ' ° >(‘{'-4=> ;:2“ 5% =
Pa - = N = \5"""—
2 4 2 'Xg{. ‘)Q,_{.—: JC

=> (%4, %2,%5,%X4) =5(1,0 -1,0)+t(1,1,0,1) , steR

= W=[{,0-40) (14,04)]

J—Dﬂ bclsoer s @r%cgmﬁo. —ije&ﬁmup& W,
v _ L ~ |
o \/:_Z_U,o/ {,0).
_ (uz|uq).
T (g

8 =L _ | .
= ez = lm?_[—\ﬂB(LQIL 2') ’

W= ['Mh'uz-l = [é\'hé\»z-] .
v =(@Llé1)€d+(alé\.é)é\_2=\f—2ﬂ éq-t-;r‘—% é,=(1,0,-,0)~
~&( ,2,4,2):%(3;4,—»‘?, ~) = o —w =1 -0)-
- 56,4, d)=4@,2,-) = lo-ul- Liio-ve.

Svar: U= (06;-0,8;-14;-0,8); [ci-U | =\OT.

Blandak

A
"Ul::.’ﬂul.} = e =

V= U W = fu?_--'{z% = :{t (Zmz—w)=£-(1)2, 1,2)

U‘Ppgftfé 124 (Sid. 12)

Q.:(3,1,1)

'e':(ei)eZ:e&)'

33



U =TB =00-0P = (34 )e~(1,~4,0), =(2,2,1 )¢
V== (2-4,-2)e%(2,2,4)e= (3,-6,6) "PR 5
OR = TP+PR = (1,1, 0)¢ (8,6, 6= (4,7, 6)e ;
TR = TB+PR = (1,-1,0)e ~(3,-6,6)e = (-2,5,-6), ;

Svar: (--7F,6) eller (2,5,-6).

U'Ppgftgfé 12.2 (Sid.12)

SEdsrviney

o‘gwt)ems r‘i[x.{‘wivgsuéxjrcrr ’II.L==[’I,2’.,(.:L:|Jc ske 1aka
tnledriik ot plamels ssrmalielder malt4T;

dus. (W) =1-2+a=a-1=0« a=i.

T R=Xp+%3=0,

{7%(1, 0,0)
m=(1,~1,1)

(ol o\ _ _LgE_3
M=W%—5U,—"Lﬂ = Ci—l’ﬁ)%l-nar 5

V=P och v, =v:s 'Prajelz:étm PL 1 (Se.ftgu_r).

3

| UP-PS;LCJFL 12.3 (&id. 12)

cﬂgé'erw‘m_f% A

AU AUz A 3 Uy = A1 (2,1,2,10)+25(0,1,2,4)+2,(0,0,2,4) =

=(2>\1,9\1,2>\1,>\1)+(0; Azf%z;%z)‘f(or 0:”3;9\3)=

= (20, At hy , 222200+ 20, A +20 + A5 ) = (3¢, %, 3 %)
2%1 = xl

7Y 20425 4208 = X3 Sl 35

M= [, ) _=_{_'.>{<_€_'R“L . Xg-2%g=OF.

e s g e i, iy

~ "‘2‘)(4_ X1z S
UNV: ° s N2= -2t = (X4, Xz, Xg, Xep) =
Kp=-2% :::f; 2—;:

=5(1,0,0,0)++(0,-2,2,1) =>® =({1,0,0,0),(0,-2,2,1}).

e oA sy i e s i, o gt o i, oy e i

Uppgift 12.4 (Sid. 12)

e

i, Lt s e et ——— e b it bttt v, e .

Det gaﬂfzr‘ okt JCL'/W\A.Q. den m‘éoamaﬁa. mea'elc-—
toven av vetckwn =(1,2,32) -Pci- U, s& Jaﬁ’



jag «grfo'ar wmed, odt Lestomirme. et ON—bas
Tor AL diwmu =2 s& Jaﬁ ’vdg‘eb_ g =11, 1,-1)
ocdn g =(1,4,3,-4). Srwm ScV/meUﬁeh:
v1~—-fu1 adi v, = - %ﬂﬁg% (-2,0,2,0) sdr
&, l'\Vl 2(111 ) oy & eauw‘ \[2“ 0,4,0),
Uy =€), + (U[8)&, = v+ 5V, = (1,4,1,-1)+
+(-1,04,0)=(04,2,-1) =M:S*szje.lx_{im 1AL

Sven: Veldori (01,2 -1).
U'Ppgff,fé {2.5 (Sid. 12)
6Eé’sm_45@

W = Ou-t-ﬂa—kc

B e e T T e ———

@) Givet Iul=lJ€>l=lﬁ;l~i ; 4(&,&)=4(é)c)=4(a,c)=% =

- Q.,@)=Q.@=,&.Q=% ('{fj 0.-@=4-1-c05% Gsv)

@ (ulv)= (u+-@>+el—-u—fa+3c)—_—

= - (ale)- (B18)+ 3(cle)- 2 (@ |8) + (ale)+2(blc)=

=-1—{+3—2-%+2-% +2-%—=2
@ (ulw) =(a+,%+cl¢1+lé+c) = (u[a)+(_@3[,{))+(clc]+
+2(@lh) +2(aiC) +2(bIc) = 6 « | =B .

(v V)= o-bt e |~a-b430) = (el @) +(B | 6) + 9 (C|€)
+2(e|f)-6@|C)~6(B|C)=4+1+9 1 ~3-3 =6 = \v| =B

) W=l vlcost 5 2= VBN cosBes cos@=£ = 0-705°

Uppgift 12.6 (Sid.12)

cSE)cﬁS«\M:VLq

T XX+ aX =1,

Tpi XfX3=0) Tlo: AXa+2X3=2

X’i +r>(2+&'>(3'—4 xz +(Cl”1)>§5‘*1
G‘_) + ‘><3—-O = 'an -+‘X O <y

o+ (e-1)xg =1 Rz +(AA) Xy =1
R IR +%X3 =0 1 X+xz=0 ;
(a(1-c) +2)xy = 2-cL () (o-2) xg= 02

Kritiska o -vdrden ar  a=-1 sch =2,

Ko ~2%q =1
QD C{:‘-—1 { * °

Ki+Xg =0 Sammsamma. er(/.r‘ Scx.(am.as.

— -

Kz +Ky =1
R) a=2: X1 +%a =0 ; ch.cmrvww.qun &r en red Lm
Kz = t v

i oem wvile. ﬂé@mmg

x’[ +'>(3 =0
() %y =1

N &37& JCLe.r JCCLU fvwms inke.

bl e .

{ XZ-{-(Q—O X‘?) = i
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,@ Det sakta P,Qmejts mermadveldor n- (ot)(s,g)

&Er -Paro.MeLL med Piwm.em, T, T2 o'de‘Tté-j:{j-r a=1.

Ty Xyt %o=Kg= 4 = M= (1,1,-1) = (M%) =p-y=0;
Tyt R+%a=0 = Nz=(1,0,1) = (Mny)=c+y=0;

T(& 3 —*')(24-2.‘}(3:2. =3 M3= (O)—'1 5 2)# (%l%‘i):‘ E)+2%"=O

A+ R-y=0 L= o=t |
{(x +y=0 @{(b=2}f@>{(b=_2{ "“-3"’“"(1,"2/"11
p-2y=0 v=-t y=-t for t=1

:De.{i SéLaJch 'P,a.me.jcs 6LCVOL:{?L'GVL ax ><,r.2'x 2-%3=0.

Uppgtft 123 (Sid. 12)

sgé’gmmc{
St

Ul =4 = (W) == VT 5=V = ¢y =2

Svedu: M1=(J—§~:%)O), Mz-—-("“g%)'\[—g“)O).
Uppg{f{- 2.8 (5td..12)

E :-':l' S . j 5!
Pelh-8,9), Q:(5-4-8)5 12:(2.422), Q,:(2,0-1)

36

1) OP =0P+ePQ, & (%, %z, %3)=(?-3-3)+5(-2,2,0)

Xy =F-25
< L9 xa=-3128, seR.
‘X3= —'3

@ OP= O-Pz"f'l.'_PzQz > (thz; '>(3) = (211‘«"2)-"'\: (O/_,L)D

'X1 = 2,
s L, §%e=1-1, teR.
X5=—2+£
® v, =(2,2,0) L (0,-4,4) =V, , s& ,%/U‘ema " lesrsan
verroodrol 4 ‘}:)MLOE@V\. B (g,"f],‘g)}
1-28=2 5=2
Linky: {“5“‘23 =4t @{ 2=>Bi§_2;2_f:§);
~3 =-2+t =-1
"Plam,e,{s el.c'\/ot{'wn Gy OP= 5’?} >\M+ Vo <=
= (%4, %,5,%3)=(2,2,-3)+ A (-2,2,0) + 1L (0,~1, 1) =
= (2-2%, 2422 (1, -D ) <=
Ky=2-2N RN = 2%y
<> %a=2+2>\“H < 2>\—}.L='><.2_—-2<=5? 2.“')41—8)‘
Xy=~S+ih LIS ED S

"‘XS:XQ—'Z@ %1-\'%2‘\"}( = 4.

e amin i — —— o ——

Sheva. LL’VIGG’JZ &r 8 ‘pcdzaﬂieJULcc sch &183%@&:&



U'P'Paft,f{- 12.© (81:&.’\2)

csgéﬁswtwor
S

V=1, 1,1) .

& .

csf.cilr'f?‘ vauoe RS ov‘écgmaaﬁct jDcheMm—P& L.
Ow © dr vnotsvakomde pahmeEW&f&e',s& Mm

BE =08-08 = (1, 1+, T)-(1,0,3) = (t-1, T+, T-3) ;

m_l_"{—l‘:"P; = 1. (=) A (TH) #4- (T-3) =0 = T=1L =
= T8 = (0,1,0)+1-(1,1,4) = (0+,1+4, 0+4) = (4,2,4).

Suar: Den Sé[c{:ct.pumlz.%en ar (1,24,

Uppgift 1240 (Sid . 13)

o‘Eéstimg

U=+ A U-x) %4 \x({—xz);v (1-x) %= WAt sV +

“+ (—\,c—'ZH—-?;\J)x+(>\_- ‘_1.+3\))x2——\) DCINCEE SEICVEN dx@es

't/(*i-k-’rH:i‘V"-:CL' \,(_+’>\+ P‘-VV =CL
= 4V —’2.px3\)=»6 <> X H——ZU=C‘L—\—/6 PN
A L 43V=C A—plaIV=C
—V = Vo=

WA+ LV = L
- A -2y = a+b > -a-6+C =S <«

5V=~Gf%+c
dmmy
a=-bic+5d c=v+s+5t
<= ’6'—'-—"(‘ < ab::..-r‘ <>
C=5 C = S

(r8,£)=(1,0,0) = (a,b,c,d)=(1,-4,0,0) = &, =1-x%.
(rs,4)=(0,1,0) =(a,bec,d)=(1,0,1,0) @égib‘}f;
(rhs,8)=(0,0,1) = (a,b,c,d)=(5,0,0,1) = éﬁ_’."j’i’fi'
Ewv bos Jor

U= [1-%, (=202 4-x2 (1-x)?]
sor tll exempel (det fumes odandlig mdvga)

B = (1-%, 1+%%, B+x3).

Enm kas for @, ar B=(1, 1=, dex% Sax?),

Uppgtft 1241 (Sid.13)
6&56%&@%
v = {(X\ X zix;‘u XL{'-) :.Xl""'xz_""rxs'*'o) '><1+2X_.{=O}; CiJ.’VVL\/::Q,

3%



W z{(xhxz X3)X4+>J X1+ Xz+'>(3=o}} CL(‘_’VVLWéE)

]+XZ+XS=O XZ'FX&-—- %]=--2'>(2
@ < SN
K2, g:) HKy+Rx,=0 Te =%y

K=
@‘(xuxzf%s;%%):("sz: XZ)XZJX4)®{ }

=t
Kep
<> (%4, %y, %g, %0 )= ©(2,-1,-1 o)+{(o,o,o,ﬂ steR

@) Kprxzexg=0 (%;™%g, Xy, X )= (X, X=X =2y, X ) =

P T

= W=[(,0-1,0),(04,-1,0), (00,04)].

——— L 2 N T AL S . Sl At By B

@ (2,-1,-1,0)=20,0,-1,0)-(0,4,-1,0), dvs VeW
4 (0,041,006 W, s em bas Jcc:r*”R'J’ah M exem?eﬁ

=% {1,04,0)+ %2(0,4,-1,0) +%4(0,0,0,4) e W <=

v—--——-w—w—‘mw—uc——‘c——.-’—--—-c—‘l’—l—'h—ll——nw—- -.--..-.-.

vacm 1242 (Sid.. 13)

&Osfwumq
@ G20 KELL) dvs (121)( A1) L obe rcevide
@) A2, 0+ - D+ vER,-3,-1) = (0,00 <

@ (A-p-3v, 2X41-3V, Rapu-0)=(0,0,0) «»

olo

9\—- H.-—- 3’\/:0 >\-— «-3'\/' =0 = }\«-5\)
<= 2)\+H_-3V-.=O <>y 3N dev‘:o<=‘> M=2y &>
Aap-v =0 2h —dv =0 V=t

Vo=

=2t
- u=—1;t =G=0)=201,2,1)-1,14)+(-3-3 ) =0

= (.3}__3)_1) cir J?.o\jhﬁ odn andeldommas c’mrfcr

3) oL(1,2,1)+RE1,1,1)+y(2,1,0) = (-2, 200 +fp +y, ot4)= O

oL - 2?34-’2 = -3~ =0
{20(.4—(5-\—\6 =0 @{20&+(%3+K-O & U= (5 =7 = C=
%+ (D X+ =0 :

= (‘:2:”\)1(‘1,1,1) ey (2)/\}0) thvtj’otr‘t oléeme/vde =>
[C,2,), 4,4,4), 3,3 -0, (2,1,0] = [(1,2,0, 4,10, (24,0 ]

i ey i ey ot e, e, S, e, TR At ok S T e, W — T i Abio, { s Y. Wt o, ety S, e

-R3
Ovag 1213 (Sid. 13)
banlng st 4y [
'tj:kx-c-i:? kel=-2 & | | 1 h]*—‘ 2 <
3k+k=5 3 1 S

SRR R R R iR

4
ﬁ[fkﬁ{—s 'tﬂ[‘s]“z{_[tga] L? > Y=2x-2.




Uppgift 1244 (Sid. 13)

iésvvtm
P
Wy k2%, 4 X3~ Xy =0 [Xp#+%,=%y =0 [ Xy=-Xp
(1){ 12X+ X3 ” 5 =0 -
5(1-3"')(2. =0 X1+><2=O ?(3=~><2+X‘+
<= 'Xzz--S = K= 8(1)‘1)‘1)@*"&(91_%&11;
HKa=~5+ - T T
7‘\4:-_- +
@ M=, 0), up=(0,0,4,4).

_ (MalUa) o { { .
Vi e B - L 2,9

@ v =(1,1,8-2) projiceras ortogonald pa [, u,l:

D B T P
V“"(wvl) ”'wzwz)“"z— Vi=-U=(-1,1,1,0) =

V= V=V =(1,4, 3,-2)+(1,-1,-1,0)= (2,0,2,-2),

Resuddat: (1,1,3-2)=(4,1,4,0)+(2,0,2,-2).

Uppgift 1215 (Sid.. A3)

ci&ésmm
St

M=lu, v 15w iﬁl_‘:_"_ﬁﬂz;%_zf_(idﬁﬁ_-

L [Wlup=asbcsd=0
v=(,bc,d)eM = <
(viuy)= a+b+c+d =0

- o < XK “:“SU)"‘JO.L@T_{L(LQIQEQ-
C= - T e

d= -t
= \J\/LL = [(/\J—'q) O; O)) (41; O;O,'“1)1

Medl, v, =(1,-1,0,0) o V,=(1,0,0,-1) ]Cc:"S:

C=0

=s+t
@{ a=-b-d z=§;

W2V, g o d oy 4 23,
Wy =V, = W= wz-my1_v2 7 V=5 (11,0-2);

@:_A&D..J_

-4 Wa
{w“-@(t 1,0,0), €

_ -4 2
2= [Uazl VE(/[‘AJO) )

Svar: @y =(EH04,0,0), +=(1,0,0-1).

Uppgift 1246 (Sid. 12)
ESswing

i, i, i i e, ey ey oy Sy ey ey e Ty e ——

R+ Xt Xy = 4 Fla-Dx-la-)x, =-t €D+
X1+'>(2+2’>(6= 3

—><.»1 ""(2(1"0'?(2‘ il "Jl

Ky+ AWK +Xg =2 Kyt X+ Xy =2 )
= @-D0q%) =1 1 (@ ~)=-1 ;@
—AXy ~A Ky = O a(xq#xz) = O (3)

1) a=1 g ﬂx’ﬂswing(ar) ‘Scz.(bn.as.
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RS + "3 =2 '}(1z /-12-‘4-1%
@) =0 —b({ﬂ (3))-—‘;{ Ry xz-,= 1 <= {x2=~ij~;% PN
X'{‘*’XZ ‘t ?(3:55-"12%

= e ts) = (4rm 5 2r8 (0L (L0, a4,
S, T & wnderfrstés en ompaameri-
sdhing , eq. ferslyutning av fotpunlcen’.
M’PT’S":ﬁ .4z (Sid. 13)

icﬂswimg

lusvl=lu-vl e lurv=u-v2 < (Ul usv) =

= (u—vluU-v) e (wln)+2(wlv)~(uv) = (uiu) -

2+ (W) & duiv)=0 & (Ul)=0e ulv.

’U.'P'!;Derifl: 1248 (Sid.13)
sEessm

R—E =0B-0A=(1,-1, Ne-(3, 2,2)e= (-—21-—3;’1)@,-

Vi KB = (1,2,-0)g % (-2,-3,-1)=(-5,3,4) = w éir L

'Erta.mﬁeﬂ.plme{: (se ﬁﬁwv_ pa mésta-sida); w0 =
= ABxu digger 4 detla plom;

10

W = (-2,-3 1) x (-5, 3,1) = (0,%,-24) = (0, 1,-3).

W=(2-3,-ex(-5,31) =(0,4,-21)e=TF1,3)e.
o{{.mjm gevem B odn C Unygpotenusam) har elos-
fonen (%, %0, %3)e =14, ) + (1,2, -0)o=1+} A2} 1-¥e;
o'&t'.vg‘em. govom A och € Ihar elumbionen (X %o, %a) =
=(3,2,2), +5.(0,1,-d)g = (B, 2+5,2-38)e ; pusmlden C
&r sh&myﬁstnldm av desser ﬂw:

I +t=3 v=2 S=1
442k =2+5 > 1-12 =245 & = C:(3, 3 1)
[- {-+ =2-3s 4*“: =235 =2 ——

Svar: Dek %tc%'e. et ngge'r 4 ”Pfum.(/cem, C
vred oordinatermac (3,3,-1).

vapg{jé {219 (&id.13)
5&(_‘58'{/1/11ng Ac(L60). B (044)5 Aes(22-), Ba:(d-1,2)




L. OF = 0K, + 8RBy < (X, %z, %5)e =(1-8,1, 8),, SER;
Lo+ OP = OB+t ABres (%%, %g)e= (2, 2-3% 1434, ;
= (4,0 1) g e ribetwingsudder tll Liwon Ly odh
Wy=(-1,-3,3)e dir en ril&wiwgsmld—sr 4L L.’Vg«um. L,

V=X Uy = (-, 0, )X (,-3,3)e = (3,2, 3)e dr em

Mcr*mo&n.x:lu@m’ JnM JL&CL:L leug‘ema 161 OTJ/L ng.

U,

Elvntionen Tcrr T clr 3% +2x%,+3x 5= 5 Detret
teclenas (mlm)=o, dar = (3,2,3)e sl K?P-.—.
=('X1—-’l,'>(2—1)’>£-3)e fvvxe.c_i FP‘-(X“'XZ”X\S) M’Pmc‘ig‘

—]brwvwlx_-l‘ pd r,:ﬁamef: Tt (S c‘m:fa&ar‘ 11)

M: rPﬁQme;Ls 'e.l-(JU'U-'{T:O'YL el %XI‘FQXZ‘{"BX&:S;

cLUSJci’umj.eJc '\meuow\_ L;q/gem ol 2/@ Jte

| U?ppgi.ﬁ 12.20 (Sid. 13)

cséé'swimg
ACA-D, B0, G L x=10,00), R,

AeTl = asb-c=d D
Tr=ct><1+1:x2+c'x6=ci = { BeTt = a~@>+c=cL’J_SD =

Cett =» —a+b+c=d
= atbic=3d = a=b=c=d = iy dhocgacngg =dl
T X xpexg=h = M=), (nermaluelder
W w)) e=(4,,8,8,) dr stamdardfusen iR
(%, %2, %)= (£,0,0) = XqtXy+xg=t=1 =R:(1,00)
ar skarningspunlden mellom woch L.
Eat M!x.wfvgsvd&ar il L ar €,=(1,000); dess
?waje&iim 1 T G

vt Gimoe Loy,

o‘&lﬂnﬂ'ms -'P«-Eje.w:im A4 TC Al allfsd
CP=0B+tv = (1,0,0)g +1(2~1-1)e <>
X\ = ’{-1-2.{
<P ) Xa= —-JC ) {'GEFR
Ky= -1
Resulbadt: (x1,><z,x5)e=(l+2%)—%,~3c)a, teR..

o




Uppgift 12.21 (Sid. 1)
Eéswing
S—écu\acﬁa.rct@use;n 1 @2 s~ B =(4, X, %),

B AOA)2+ o 20 (et Pos Adv+(=20a20 Y+ (ot v ) xE=0
{ AN 4V =0 {)\ﬂo
=1 X

-~V =0 & =0 = &_mear% Ojg-ercem_g(_z;.
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