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- De.é«'wil;\'qn
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Ped, En (reew) LniGe

Y or po doemem O x, *..t Opxy, o dee
Oy, -, Oy, O (reela) tel.

Ex. Elvcbon Lin&ed ¥ Vecickler Losnivas méngd
o Y=k e o 25t (x,w) ;'%/—-5
=0 3o | st ) | =D
xy=t | N 256 Goy | <=

X *Xgt Xy Nej Bst (%, %) -@51 (s%cc)
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X=2y+2=0 (*)

Ex (2y-Ka-8
'L"*)( 55+Qz='q

Losa U\n\')&'.rc\ eutbionssustem - Gausselmivebicm.

Les ()
Steg *: Eumiviera x ur cln elevebbioviers ukom en,
% =L 41=C> (1) |
{ 2;3- Ra=2 () ]L\
“th+5$'0\'a=-q (1m)
For okk ehvinece x, tag 4(D), Legg tU (.
xX=2u*2=0 )
2&‘22“ 2 (0"
“3y+izzs-0 (o)
Stey 2 Eliminece Y we cla elevebioner ukomm BE,
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Ded, Operctiovernc: (elementom rudoe pectbover)

1) 2pk Ofdﬂrina N Qeyetionerve.,
2) Malbiphiceitn en elevebion med ekt tol (#0).
3) Additicw cv tolrelevchon BU cwntn erac.tiow.

Scks: (seks 4 5.6)

Cm dek UnJErO\ B\OVG[T'»OV\ssgS'bW (¥ s oevenm ctt ukdSeen elementira
rodoperobdnen pd ekt cwnct elevttionssystem (H¥), iee (30 0o (¥%)
somme [Sviingae .

Ded. (#-)‘ ot (¥%) Br elevivelente.,

Ded. Giuet okt Uinjirt Glvsbionssystom (€), sBEL em ring cwnt den
3Srsta terwien | vorle 0.

B (*‘) Ce "otmppécarmcb“ om vc«rje. r‘:ng ar bl \négex cm r‘\:\nsaf‘v\q
\ 4Srentemde ewwvetkown,
- Eleweriten med fnger kolles pilvet-eloment.
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-3 Bx, +Dxy ° e leolovner)
1 @ e e
i . T,
(¢) broppformat) (WPP&PMQt)
FOFMO«USéf{@ - R
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( de Ziic varololeonc. ;o
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Etk Linjrt ekvsyst, o ivge, em eler oandligt wmbnge. Losningan
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FocelEsvg A

- Loso lej&ch elbvce%o'mswm - Geussedinuntbon

- Dedbon Mnjort @‘&vchovmsst‘jsbe/m

- Redopecthioviesr =2 brt.pp&'ormql: eevcbicnssystem

- NeM, em @H.M Oc«\nd\n%t w\(;mgo. Lomwl or
"Geovne,bﬁsk f_omw.ﬁ (pwnwb bwne, plan, Yiwm ete.)

Vgg_'c_g(“@(‘: (LU;.P 2)
Plen:

- Dedmbion velkacer |
= Ralame,reg4w

En vekkor Ccemn geomelmélx. stochet wed skoclele och f‘t\-abfv\mg
Ey mxfm%\n»?)c Gm@)@rc\bcmf ket

JovNES vvxe,d skeldrer, stvn emdest har stoclede.
Ex. Lc.ngd \/OléWt Bect!

. j Ensbra leee AB Ge ett Uniesecment wellon bAE leber A odn 13
G cum 7pwn%/ru~/\d% &:328 ! .

Ded. Ew cilkked shricke AB - en sbesclea AR wed em rilebnivig
(& ko er Tore B) (A S'U-\r('-pwnbt % ﬂutpwmlob)

Obs. En nkbed sbricko bestoms ow:
- skarbpumbk
- Lbh'\/]v\

..Lc“,\ad

Ded. Ewn velkbec w or ev mangd cv rilkkede stegeleor, dce AB -
E-f% LUhSe stimme, \./?MJ:O(‘ 8UA [oNa\aa A—fg \eon ﬁc; %M,ovw . s
po.raud,{goré|3tbmn9 ov CO.

(en veletor Ge en mlobac\ st rtclee whon stactpwmut\

(em veleboe Yoesk&e GM{:.SG cv ole, m\dc bde skeGelor med
St G Lc\ngd cch \thEV‘nhg) -

ABE W SSgs vartk en repcesentovt 8or w,



Anm. Odke 3 Cot preldbosiel, okt LEka represententen AR \eteckra w.
- (Men eoon Sleave = AR) ;

Ex, Vekkorn sevn represeviberts cv AR \ecles 3oc nelvelkbeora (D).
(her aj rn‘k,bmwg)

lea beare.

- 1 —
- Lcmedem ov e velkbtor w dedrmneres som Lansdw Cw AREu.
" On 1wl >0 dedimercs dess Aldbmng sowm riukvﬁngw G A_«éem.

Obs, Valde#merck, efbersem oMo represevibenter €6c 1 hac
- Svmg, Lcmgd o r.‘\d:w‘mg.
Ded, woon v or e rollele om ARSwU Br pocclleld med Chew.

Ex. / / 7 (peccllede veletocer)

Cos, Nollvelborn & den emde velboon med (Engd © (1®1=0) o,
ar parcM med clle velckorer

REkneopercioner: .(Lq;p. 2.2)
Addibion av velkocer:

mem, E_ée\v (U's subpumlet =v's steck punlek)
= WUV repesevteccs av :

Ex w+0-AB 86:AB =y

Mulbphlkebon med slkolrec
L&k Ael (A skelar), a€ &r Awm Qem velker sem Wer (Engd [Allw.

Om 1Awml >0 hee An scwivae, (":Lv(:v\:\n(a sevv wm om A>0.
Yot sttt (‘I‘\&bVﬁv\ﬂ wibt o ’Xco

Ex A %\hh (D Ow)



=+, lul+lul = 2lml (semma r?lo{-:wing S w)
’ e —_—

. Ow m=AB, or -1n=RBA

wr(-Du=Ag+ 2= AA =

x B R

Rileneregler: (sobs 1 5.22)

Addieow:

(1) wr v= Ve w (Qowwulzcbmbeﬂ J VY

(D) v+ Ws(uwrw)rw  (essecicbvibet) (Qos. kow skrive wwew
(2 urO=wm uken bvebydighet)

Mulbpuleckbion med seolerer:

() O‘(HLH) QI

58) A
D ous'b

& 20=0 _
Addibion och mulb pikekion wed sleplécer:

gl
A0 AlGaoh= doe R

A +WY e Yewm Ge el \ ‘
( ( ) S # w e W Cc etde d'\o.sowal% i p&rc,uwogmmwe,t,
— —n

(@) V&, AB=w, BC=v, CD=w. DE ar A +ZR)=AR» 2D A
d N%*%*hc = lC+ED=AD

Scks/ded: Givek velekor w Frns det ot ik veleor v S8 akb vy ®
Denne velkker \wlles cddibiv invers (skcivs -w).

!5&1\5:
Existovs: CDz EECE N @(-'\)w\* W
CNw uppdyller cibst elevetioven.



Eﬂ‘:\od;g\qe/t: Av\bc.rd ckt v o Vv uppéw\ﬁw elevobioven.

° (
Do v 3 veD=v + (V- m)i—“ wr (e v’)ﬁ(w*ua)*vﬁ
O+v' ¥y +D= vy

AlUest v e/n{::jdl‘cjt bestewik. 0O
Obs, Foljer -m=(-1)n

Nekobion:  w+&w) weteckmes wed u-w.

=¥
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= Velktor: em mc.vxod rikkede stesckeoe .

- Rékwerenler
- ﬁdo«bvr?ﬁiwexs

s
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= Ljnjeleemboinebion
- L\VUc..r\:. bmwde/obefcme
- Bes, SPC‘VMD' “ep
Vel(ko(g(_‘:

Neotebon:

R {velekerer | plonekt
®2{eletorer | rummekt

L& OV

B

Qaé we R 5‘0\85 vcrc. e bsmarlabvi@mc.bom Cv ¥,.. \VPG\R Cvwi
3%, 2R sE okt W= Ay ﬁp\vp

&M/ %/

) Ao v oem vag‘-\wm\o. OV vy OCh v, 7
CDV+ Oy 0=y, Ja

2) AC Y en L'mj.kom\a. oV W, odhn wy?
A, v Apng =AY+ A0 (A Ay, Ney

%) A O en Uvj.komb. ov VY, octh WV, ¢
O:0v,+Ov, 3o

Ex  Pvge en bes $o¢
,'“"1)"’”" R: v#0O (1 basvektor)



- Planet R v, v, #O (g perollelle) (2 casvektores)
~ Rummet R VY,V 20 (g o samra plen) (2 basveketores

Basschsem: (Scks 4 525, Sets 2 s 103)

Ay - Efbr gnhr; ve\oborefb» R" CJ‘ h{\?wt ‘beroemde
- endvs v velktorer IST W10
- vcre beg © IR” hae exclek v veYIZO UPP .
B An\:o.%/ ekl W, v, €R Qc; 8r. ¥, V¥, Livjact obgoemde oy
n Spewies upp & V. ,\Yn &r bﬂ?

C-;vnivg. U ke, o go'b'&v\de veleborer Wewv pvivendas sem boas?

VRS
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T Ve, Ve SPOmes uppP Spcm(\\/., ., Vp) {\u AN, Pvp}={liwj‘\cwb. V7 VN

"V, Vp or knort obeccende oM N,y Apvp = ©® A2.22,20

- \Y“ ,\yP oes & o3

- de 2?- un)wtpgborowde
- Setbs: 3lv

Bevis v, v onbndr;gﬁ bestimd
~Seks: A= B

Bevis. ¥ Pnksg A allbst B, € Ankeg B AlitsE A

Plowy:

= lGOO(‘d‘\lVlcxhe(‘
o %Oordxnﬁtsgsbgm

q

Netoliow: Ofte beteclnas boesvekkorer med €,,.., €.

Seks; (Lemma 1 5273, Seks 2 5,26, Sots 2 s30)

An{:g bes 36 R och well.
s enbgdlgt bestamda tol w,,. ,MnG.W\ st otk wmw € b ¥ ity B

Ded. wh,.,w, kolles koordivoter wicp. .., n

Negkobiew: Née bosen €, ,8,1 O Fxerad logn mon eeskrive gemeva
cvoe Cless loocdinater Us (U, Up).

Ex
Q‘Me,*e‘_ \-&C‘,\n S\G{':VQS W = (2/ ‘l)

€



Blleveoperckiones ¢ lecocdineter:

Om w=(U, e, wy) 0dn vz (v, V) e koordivater moep oas €, e,
BC wrv= (ue, A €) (ve,, VIS EX RO SR (I Y&,

AUk sc \urv (U v, Loy MV ﬂ (c\eﬁ o¥etet bow)

P sommo Stk om AER, A2 %(U @, ., L8 *AUE, . ., K@
AlLse aw('xu,, ) (Bed mulbiplleckion wed skelze)

“d_ v/

%evis Cv Sﬁ,&.;:
Baskens ov U Uyt

€,. € bos &&- R'=2e, .. CvA@c y IR™ &> VueR" U veowbh. ov €,
& VU R G po Formen ue spfe,., uﬂunéﬁ- L

Enbydichel cv w,,., Uy

Abee w=U 8., upen (4) cechn u;.=ul,‘2,,..,,u:..en (2)
To.cj a)-(‘nz

W02 (@, % U8~ (LR, v, Un@y)* (u,- w) et (uyune,
0= (u-u))e, *r (up-ude ]
€,., e, s €, &0 Wy . cbercande D Lkeedd, ¢ (), dus. u-w/ 0.,

(WA}

U™ U 20 Uy = WUy, ,\An U

Alkse w,,..., un @nhgdxefc bestenwda, O




Koord:ﬂo.ts;ﬁbemi (V.cp. 34)
Deskrivor pumltter Hnjem, ploviet, Cummet ete.
Ded Ett \coord:nctgusbe,m 3o Fummet beskdr ave

1) Bw stesluld pumlk O lles oci o). Varje pumict P mctsvcrav-
de exclket em velktcr O U{QUGS Qrbsvel.ttar £35e P)

2) Enbes e,e,8, dor R '{vektorex { runmetd. 08 Hvms, evxLuat
bdlaare, \aawscd saks, Ebdugb bestemd (‘ep(‘esantAbOM
X8, * X, Bt X € ?n,, X, Xs) kallas 26rF keecding ter
’c»l/{ P lcomdmatsgsﬁemet O.e.e,. e,

Ane, Kwrdmc,hsgsl:em 3or plonet, lnjen dedimercs anc.logt,

Antc. ekt P her \ooordmc.tem (1,3) o kooedine gl:emdc O e, e,
g hee kooedineten (-4, «3 Vod ar koordivaten cv ”
kbofdlmctszjﬂ@w\% Ge,e,<

Obs, L&Gordmcl_ .8 e, €. ar \;,oc,rdmc.kemc 2Sc
veltorn OO +OP=-06 + OF
A, 0+ (43 =(A, - D (1, 2052, 2)
Sveer (2, 2)

Notebeow:  Nae etb Leoordmctsgs{:em Oe.e,, 8, or Fxect kon win

~—

skevg (%, <,,%:) dér X,, Xo, % O kcordmtter dcc P

oS 0 C)ca, oP + PQ kon €5 som ‘G P+P&
&R Mer Eomellt: Veukorn % ver\o&r pc. punkten 2
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" KeocBivater: w=ug,+,..«u,e,
) Kogrd wGtsystem (5 P N
= Occo Pa2x € +x, €, %, e,, "=(x,,x_,x
e, %, e, (0 o il

lean:
Sk&l.& rpfod\/*\bb
- Dedbnibion

- Ro.\.cwexegwf‘

: 8;508()“&1 P roaeldmc,n

SkglGepr
lml ded. \P\Bl ARew

Ded. vinkel ® wellcn Apew, Aée\y d&e B &r dom minge posibue vinksdn,

C
SN ©=[o,
A I

WA
Ded. Skelirpredukon ov w, v wokerns wy dedinverts som
=40 om wu=0 eler v=0 - -
WY luiNicosO dtr B cc wle.24n MQUc,n WM cch V.
Oos, wv €R
Ex. wuzlu®= u=juwu
Ex. wV, uvelkR ﬁhSkElarProdu\dt or \/c.mhlg mulHPUL(,CHmu

RE‘&V\@P@%{L@(‘: (Scks 2, s.bb)
N vweovEveu (kommukabwtet)
2) (U +u)vs u\~/+\v.a\v
23 (9\ ww = Alwm
Qbos M+ 2y wly, +V)= uY, +uy,

Y+ 3) D Uu(Av) = Almw) (‘%5) éé%:\cie% och Ckineregler
e G




(lul *LH,_)V =\\\4'fu2\l\Y\c0595=

Bevissiuss )

2w Wieos®, 1w, lIvices @, =[u, v ru, v

—
lu,lecsB,

b leosd,
~———
[VAPZSE SN

i Om uv=0 SEGS W odn W unrt, ockogonclo .

Oos, ODlv Vv,
L(Or\:osaml ot
/(Pﬂtﬁud‘ ™ed)
Lemme 40 Ankey V#0O, wly odh ully = wu=0

Leamc 20 Om w lv odh w1y = Uiru)ly
Scks:  Avkeg okt v eRY uppdyllec V=D, De goller ot vo
hoe en wnile uppdelning L=+ u, dar

(Nokokiov: w'=w,, wr=w,)

cje welR”

- W, &r pocclel med v
- w, 6r ockegowal wick w.

Ep. o e .
-WY 20 om Bel0, T/2] A
Uy =0 om.@&[T/Q. “L%.;

- uwv e O om Belfi/2, 1] LYU\QQW_‘

o

Ldé Mikka w=u U,
, = - : AR
vyt lut=luleos® 2 wihicos® - o = ToF
RBewis: Existems ov =Wy Wy

: o W
- LC\t U/f“: l\yllv OC\/\ ‘\ML-‘:\M"LM“

V\'I,sc otk W, 0N Uy wppéy“?f .?oQGrMsEUcw‘MsG-FV\G'



wllv by wTp ey @
784
Ml'v=(m~ u«‘, WEUY - gAY Uy (an \>>)\‘/ M\Y-T—\q:;\y =
Uv-uy0 @
Uppdthningem existecar,
E\ﬂjudd;%\n%:
. ~ ~
Ankag \M(=\LM”+ W, odn mgulp .
Subkrthers (1) -(2):
o ((Lenma 2)
©= Uyt - (Gx\+ &L) L &ll—mhz \U‘L'@"L S {Gj‘n"“n Iy, Uy - u’:(l_\_\y}
- Lmn-\-“n =0 & &n:W‘n
@ ~
UAL"J/\‘_L:(D"@ LML: LU_L
U, 0wy G unika,
VAN - -
Oks. W=Tyz VY Gr don pactliele owponemten ov w Lengs v,

Kellos pecielticnsgorvmalin,

ON-‘oesed:  (lesp. H.2)

’ 1 om L=y
965 €,.., 8n Or em octonermeqd oos Om € "8 = O om L;3}=8;i

Seks: (Seks 2, 5.30)

Om w oth v heg MOe&wa£M WUy, Up 0N V0, o @n ON-oes

@” ,en 50 AN = V
Ex. w=(4) wv=(-2 3) RBevis vi=2:
Uy =12+ 43=10 u= (U, V(v \v,)®

TUV(ne ruelveve,):

Ex. uA-M‘-zu:L, w=(34)
'UA\ m \4‘2-\3 UM @.1@,*U,\/zQ.,Q,_*uz\/.th@."U\z@Q_*\/ze
UV + Uy, O

i
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- Skalarprodult: w, v el = ey = lulvicos®
- O(‘tosovlc«l.cx wilVv om umv:=0

v
,_Q-/-?u./\ WYaUrWw

ERRTY :

_ 1 om (=)
Creevormerod Yoes: € €= 5 i ”"J

PN W, SN

Plon:

a Va\bborprodu\bb o Sk&lc.rbnppelprudukb

- Orlembenw
- De%—arnbons

- Rokwner 69\@("

Vekbor- odn skelebr rodu

Orienterivag

I=x. — 4—-—-—-—‘
raring) (DEaring

Ex. Orlenten ny av plan:

o L

(motnrs MeQUcs
Pesitv Yegebiv,
orientenng/ |orevitenng

Ex. Rummeb R? lon ockest orianteccs e Bb ol sCkt.
Ded. v, v, v, eR* (Linfrt cloecrcende) &

- posbivk oriemtercde om
(peledinger)

2

Hogercrientercde
(tvmwme) Zetn V\Cag@,r\ncmdsree@m

(Lﬂ‘f&%‘{w ger)



- vegekive onembercde o

Q(étwme) . Véwstersrentersde
o2 Gpeichinger) gt Vaviskerhtndsegeln,

(Lf.-ng‘?fm&ﬂ')
B, l\y’ v, Posibut orienterade
WV,

Obs. Ordmmngem Br vikkig: Om \\/,,\\/2,% ar pesbuk orenterade, G

° W“ \Ya.; \yg hegc.bvt Or:%k’.@““&d@
ViV, WV, megobub oriemtentde
* VY,V Y posibivk Orenkescde.

. Bg"c teckem pQ em velcbor = b Ler orientenn
b plots pe b necliggonde Seikerer @ brer srientenng
é{:@mr pos\b(“;ﬂ (V, Vo Ve = vy, ¥, W) = behélier orienterng

lO
g
n

w&s‘t;tm?ﬁ@;\de SPen onenten \ \/O\HW\ lken represemtercs wed
W %v m En vektor o
T w Y e _/_O ( 7 |\u}\y}_§3n@ En velkber ww veld st akh
, | VLT | W LT (07 = plonet),
a i lulivisin® o Ge posibiv
b [ [ Vegad g Yl v om gonlivt crentarce
# S } s, Dﬂg\;m W Volym -V om negeiivt ofien ferade

Obs Om wv e R® Lvact oberoemde s ew %téjd‘ﬁ velckor
\WE\P\Z SOM upp e

. W.\.w\v

- W, v, W Gr pesibivk crienteccde
- W \er qugd EVAERIVRY Rt~

W kcles veuborprodu\eben ow U odn v eth Skavs WoE X Y.
Om W,V 6o hnf,r'r. bercemde Cedhviercs wxw =D, '



Ex. Arkegy ckk €,,@,,@, Oron hEgercrentered ON-kas (HON-kusd.
oy

r@xe)l(e ohe)» @xe)le,
Q @,_,(&,KE,_) Cr )oc_.swl::wt orl@wk?)‘&de = (@_ <@ Y her scmmg

\’\ld:v\wg som @4,
‘e xe) \ellezlsm( Y/2)=1 D | @ xe,l*I€sd ® € xe, e, .

= {e, X@y=-@,
Q_,J.K@&‘ ei

Ded./Scks: (S&l'.sl s. 86) (Ded. 3 5,86)
Lak Vv vere uo\l?men ow Pmuw epnpadem Som spivms wpp cv UV, WER?

‘—-'n'--.._. i & &€
Wé' Zv. s (Wxv) w sV om W, v, W posibivt cnentere de

= v (U ) wz -V om ¥, w negebvk onentersde

Wxv) w Weles skelar Erippeprodukt,

FQ‘\SQ 1 (Uxy) W=0 om W, Vv, W &r Linjart bercende.

Fld 2 (ux vy W = (wxWw) w ty de spemec upp sewmne, welym. eon
her senme O\"\WEQA'\W%

Beyis: th&g okt w, v, w Fonbv\: cﬁ%heﬁ“c.de
\/o\ﬂm \ooacre.& hé Wl

lwx ¥\jwlcos
8 (U«x\Y) W

C'Swvins-. G@or Wevrende bild dar w, v, w negatavt crentercde,

Rékngceglec: (Seks 4, 5. &%)

NV b = - ey (ooki-lommukedvitet)

2) (W uIx WV 2+ u,xy (st owkuv bet)
3) (Q\M x\v Qu(w\x\v)

Voch ) 3 wx (v, +v,) SUAR Y, UV,

Do 3) 2 wx(Av)= Muxv)

valv\&; Vernfere ovenstéende.



Vektorprodukken &c inte Gssoaokiv (uxv)xw # i x(vxw)),
Ex. Létk g, €, €, vore HON-bes:

{(elxeﬁxxeq,: t;’(ez = ‘@l
e x(e,xe,):=0

1

Lewwa 2 (sd. £3)

LEe U,VER", D te puwavw VYVoweR & wu=y,



LINJDAR RIGERRA 08/0u-2.9.
MVEHIO TOR PAVAF?

- Velkkarprodukt u, VelR® — uxvelR®
“wmxy L wmcd v i _
S WY, uxy Ge posibivt onentercde (WBgerhevidsreneln)
- lux vl =lulvlsinwB = aretv ov (Jaroueﬂoqrcm |
- Skalee brippelpreduiot w, v, welRd = (n% ) -w ek
- (uxv) wisyelym av portUeldpepid
TN

Plens

————

- wuxy , HON-bos
- geomebn med u\njer och plen

WXy , LYON-bes:
Sots: (Sets 5, 5.8%)

Om w, v &R med \ecor‘d«'\:m{:&(‘ ua=(ut,,m,,,u_,’) resp. v, v, V) |
HON-losen €, @1, €, S0 O wxy = (UM UM, UV, = UV, UaVy ua_\/,\).

Miwne.sregm (SARRLS REGEL):

]

(kre heger- fesp. v&nd:.ercb;c.gomolef)

BV YRV, Y B UV, T By UV, T B g, T Bl 2
= (U )@, * (gv, v s (Lvy - uav)e, =
- (uﬁv'ﬁ-ulival MgV, =W, Vg, Uy = szq)

Bevis: n

3 . 3 3 2 2 N\
l.uxv:(gﬂw.tea x(3$;1V&®5) = U, €, % (%1\/3-35) x Uaez.(%,"&@j) - %ea(%ﬁvje:,) =

TUMBXEST U, B %8B T U VB x N 2 (Skalv uk termerna ;ja.lv)
ORIV R VAV A

= (u,,_\g-us\/a, U, Vo T UL Vg, uqva-ug_v,,}



Linjer odh plewyy  (kep. 3.2, 3.3, U,3,5.5)

I plenek: Ev Uye ken besténmias po 2lera satk.
- T\/& Fww\tk.?zf p, @)

- Pel, w0, wilt
- Pel, n#0, nil

A) pecenetnsic Jocw

Fixerc ekt lecorch nchsystm O, e, e, = ewchover 2 098 n Porm

Pocometrisle doem:
L bestér av pumbker pE goermen priv, teR.

(%, %)= (P, Py)+ £y, v) #[x, = B+ by,
. . X 2P vy,

V rilkbmngsveltor,  (prty, £eR) peremebrisenng cv L

Obs. Verken Peller v 6 wmbe,

Ex. Ange en Parc\me,bn'ser*‘mg 45c hnyem QeMom .\9-‘-(4, o), Q=(3,-2).
Vel P sdm Joaspuniet:
V=P0 = (3-2)- (1,0)= (b,-2)
L= Prty=00)r t(o 22 (218 (tem
Vel Q. sowm ospunict:
Orby (32 k(o2 {0, (kem

AZhn orm:
L beskAvs sum Lasvﬁngc.rnc, Gl em elavcbion L={"1:’<1‘0\45<1*C\,_Xi=\o?

Velkborn o =(c,, Gy) L L, kelos noemelvelkoen Bl L.
Ourang: Vst okb o L

(Tips: Bilde velkor melion bR pumitker po L odh Lo
skoldrprodubten wed a odh se otk det ar O)



Ex. l={y=2x-2}

o) Bestim voenclvektor Gl L. '

YT Ax-2 < Y 2x=-2 P =222, 0 (noemalvelebor B L)

) Bestim putimebnsenng cv L,

 Trkroducera en porometer, sakt x=b, tel.
ge2k-2 (LelR)
<) [Bestim Hutvﬁngsvetotor 35 L.

Rilbmngsveikorn \)/I=.(‘\,J9~.)

U2k~ @

Konkeoll: 1w =(-2,4) (4, 2)= - 2+22 0

T rummek: En Un\ie ke bestownmes ov:

- P, Q pumkker € R?
- R vl (vzD)

Givek lkoodinctsustem O @, €,, @, koan L besleaves &
ot i, Qe bt

Plow
Btk plen TT bestims cw:

- Tre "(_\(‘e-\(blﬂ'd}am Pumkkef (U%ef‘ ej p& SCmyut la'wje)
- PeTT, m,vITT :
- Pet, n 1T, m#0

Givet ekt keocdivclsustem O, @, €,, €, kan ekt plon besknves
pe farc\vw@bn'sl(, eue/r‘s“g%':w Locm. | o e

Peroymekask Forn,

PetT, v, w V:V\jark', Clhercende.
p+ {',\Y T3SW ’ p=(pll p:l.: 93)/ \Y=(Vuvz_l\/3)f LH"LU“,»M;,M;)

)(.‘=p.,"JC-..V,""CSM,1 vt
X,® Pat tv, +Su,



LINJAR ALGERRA | O /oG- 2.2
MVEGYO FRE P1VZFE
(menticom: kod 5865 1405 - ubvirdering pé nbidon)
Plon L rumyvet:
Pcr&meker%rm:

Givek pwmke P odn w,v eRP (u,v Uiy ober) ¥ Wi p+tursy, s,LeR=>
LY IR JVILS SVA '

=D %, 3 Pa.*tua_*5ua.
K= Pa t LUy SU,

Addn Eorm

L ={(X1; XZI XS)‘: 01X1 *O\QXL*OBKZ’: b}

Likk 36- ijm CyX,+CaXa 20, som o normelelborn Mgx(c,,C,), har
plonet normalvekborn g =(C,00, C4)-

Ex. Slerivom plonek T (4,8,2)* 3(1,2,D + £(4,5,6) pé ofdm Sorm.

Owm V1T ce den aé?«'nc\ Fohmen Lcoord«'nahex:m {:Wt\y, 9iveJ:
P =(I_\/gl‘5\/| wm= ()\:2?-))/ \y=(q)5f(°>'

€ e, €. 2 & |
wx Ve f 452730 0 (12-15) - €a(12-6) * €,(5-9)7 (-3, b, -8) =
wpe /5\;%\:3\*

JhIAn gcrm: "3><’ *6)(2_'5)(3’3\9 7’9 x“—w?.x.‘;-l- X3 b’ ‘(:- %')
Subkibuect. tn P '
124B6+% -4 = b'=-12

Vardée 6o (4, -2, '\‘)-.\.-TI'Z "
Te. Pom TT gevom skealSrpedulb. LEE x4, xg,x el

O’- (/\,‘7‘/4)(X1, xi/"a)" x1—9~¥1+ .*3_. _

- Uxvy + HON-bes
- Geowmekr
= L'\njef . '
= Pacumeker8ouem ép*'{‘.\v, teR) - S | :
- A¥3hn Form QX *+ 0, %, 2 ) (L e dwensioned) 5

1



Plen:

~ Qeometn
- Ortogov\c\\ Proda\door\

Peg‘mg

Geomekr:
Orhg@gngl QQ g\ch{m:

Quvek ekt plon T (ellex l/me y somt en um\cl: | P PeT: oP L.
P! kalles em o«—tOgonc-L& pro e. Wbiones, O\v P pa ™ (eJ.A@r V-

O kolles #or speg wgem o P i TT (eler ).

0]

5 tp; X
4—?\)’ — /

w

(or'mgomla peojelko ner v gn veldier 0 pymiot)
':ii_l;i;_g_piz
d_'ﬁ Al Tcg QeTT eller ( dbpc\ob\gb 0% G0 PP dem ectogonala
PFO \ednciem o2 pe noenblvedbcen v
=[P+ PP @ i P
f : 0 :
N\dccd 2 Guvek en rc.mek.nseﬁ ov TT, ,%P}/ 4

T-T’Q,-.'S\M-"tv th plp;p)
PP LT = PP L c>ch oS

o/ PR u=C

“"g PP v =0
Ger elovation 0= en Linje. Skacningen mellon Linjen och
plonek G0 P, o

Mekod 3. Givek TT= {qx +0, X, *Gax,2 0}, Lk Lep+ bn. EfLersom )
L TT och gw gemom ?3 = Slcc.«-\rvw-\ﬁm mellon L och T ger P.

Morgl: Dok dvms wicngo mekader. Dek vilkkige 8- dem \oolomligeande

geom ek

Ex. %@.Q. y+3z= ‘-l} P=(2, 2,u). Besbc.w- c»chc%)o\no.l pc‘oje,l&b'on P’
sTTcxhsT)eghngwa 'rr .



Metod 2@ m=(4,2,3) \ilda L= Pri(1,22)
Qel &r g ?orme,v{ Q= (2,2,W) £(1,2,2)=(2+t, 2+2¢, H+2t)
Stoppo wn Q0 ur;pmwgug ehvetbhon B¢ plma{: T,
U=A(2s &)+ 2(2+28)+ 3(U+3L)= 2442124 £aUL+GL=
218+qut & (Mg =-14 = t=-1
Sbc,Ppc. uin =1 0 Q.
Q=(2-1 272, 4-3)= (1,0,4)* P’
Mn-gz SPBg‘ng ow P LT,
Avské _
Avstenaek walon punldcerna P och O dehviects scwm \Po.
Ex. P=(1,1,1), Q=(4,2,32)
Pa (0,4,2) = |Pal =0 1722 = T

;&Qshéwd% mellon pumkten P/Uiion leviet TT, och kten G/ linjen L,/
e T S B S i Al

Pistlemde: Minste cvsténd ernélls om PG L LT, och L,TT,.

, 5] —> s
Beviside; IPQL< PRI (Lkhet omm R=Q))
- 6\:/\4%: B onviso,

(tw) (R+sv)
Ex. Bertlowo owstdndel wehen L, =4(1,0,0) och Liz(54,% + s(o1,1)

A Hitke indL L, L,

; , i | sak
) \/Gl.:) ‘\Poe(.‘ , Q,be.L’_ godhwwqb 2 PQ= O‘E'P“‘{\' v PGQ'Q PQ .
3y Avklndek wellon Ly och Ly = \PBI= ok ey ov G, pé 1) =

[PBein | PR, il
\ \w’_"‘" il




1) Ken vale n=w*wv=(1,0,0) %(0, 1,0 =(0,-1,1)

2) P,2(0,000&l,, Q,=(54Del, 2 PG, =(54,32)

3 Q= PBeinl _15M2) -4 _10-d3) [
i ©-1,m T ARy 2




LINJAR AGERBRAA

19, /oa-29,
MVEGIO

MAN P1V3FO

- Skoler- oo \LFB:SJPf:Od\A\{,\:@’
- Orkogoviel projelstion

_RPegEG

Plon:

- n)f |
- Dednition
- Réknereglen
- Dedwibon ecs
- Bassokseon

R (lop. 6)

Des. _l'_P\j G nwtngden Gv oclic a\=(o\4,,v,., G, é\ar qn,,,;,ane|p\,
a\.:(.o“u"'lan‘ \u:.llo.: vV t@t’, { .

n o on! I
P R dvns oPombOV\Oxna:

- Addibon ((on,.., ) * (o, 000 (0,40, .0 Gt o ) |
= Ml phleckion wed skalee (Aow,...,0,.)=(QAo,,... 2a,), el N.
- S\Oalar?rOdM\éJC ((0\1,---,O\n\'(b4,uu bn')-_‘ i‘ﬁ__.‘ O'Lb;)

Ded. o ocn 10 orockogoncla (L) om a-lb=0.

Ded. Léagden ol av on dedinieras sow lovol =la2,.., 0?2

i

Ex. ©=00,..,0 kdles nolvektorn.

Obs, 0i+D= (Ciysin GO, 1,02 (€1,7 0, ..., 04+ OV = (G, 1o, O = QU

Ex. a=(4,2,3 W, b=(-1,01,2) eR

Bourlb=3(4,2,5W* (-1,0,1,22(31-1 2. 2¢0, 2.3+1, 3-U+2)=(2, 510,14,
ol '\b=(“\,2,3,‘-{)‘ (-1,0,1,2)2 4 =M+ 0+3 1442 2 -4+O+2+R=10



hb'=m:’* '\1*Q.II=JT+O¢'\+L4'=@
A‘fge‘ vewkoe 1ot Ex, O, C"(/\,O, 1,0 C'h*((-'l\"HD»OM'MO'Q.):O

Scbx: (Scks4 508, Scks U s5,108)

Réknelogervie da- velsborer | IR" & scmmon som 85 geomebnslo,
Rewvis cddbhon + kommuprctviket:

¢G1= (o, v, 00+ (G B = (By70y, oo, OrtERY (0 ¥og, oo OO}

(O, 00 *(bq,.r-, ezotlo
Qn‘m.g Revisa e ondre rﬁ\'me.l.ogc.rno..

Oos Lék M, ={gecmebnska veltorer v Oim nt (BEx. M, ={vektocer 1 planet
Vﬁ\j@n CN-bes Sor M, e, e, a|=(g1,...,on)€\Rn kon OG

\

ok dercs med dem (geome/tﬂSlw‘ velekorn 0,8, 7.+ U, €.
Ex. a=z(2,-2)eR - a=2e,-2¢,
Lin\Ecleomoncbion, okk spivwma uan, Uniiek bercemde/oloeccende, oos
9\&:9 w Oedwets WSP&EW\:-{:%LWVQG £S5 geovwezbn'slw velbkorer
_E_Z‘_f_ Léh O\\.‘:(/\,0,0,0\, Q\g_:(ol'l,vo,osl Ods:(o,c), J\IO), o'n=(.1;1, )‘, O)‘

Ar O, Gy, iy, Gy Uivgoek deeccomde?
- Ney, Lty CurOlg ™ Cig=Ciy-

e (00, 000002 {0 5 20,00, D, s DY
Rossoksem: (Sal:s U .25, Scks 3 5.102)
1.0y Deb &vws WS st n Uict Oberoende Vedkorer | 1\
D) Dek loohdus v vekkorer Poc ot spanne upp 12\
Q) Vere oes For .I‘Px‘ﬂ Wee exoltt v vekkoren

a2 Cliy,..., Gy e ops 36~ R <= O ae 504 Bl l/:nj, Ober, & O"‘""{n@“ Spanner
' Upp 1



1
V\S: ! v ) . ¥ A

An 0= (Ouy, e, Ovgn), O 2 Gigs i Bhigy §, vy O "(Otm,m,a,on)‘«étp\“-.och
bekrElbo vecztore\;Cobbtnm ;1011 +’.‘f‘..’><;a.,,"=\b, W=(b,, .., by) R

Qﬂqx4+---¢apqxpab1 . ) g “
Cupy . * O pax p2 10,

AynXq*o *GP“’(P“ bn
Elca/ak:\'onss}js(:emeb hee i elwebioner och p varicller

Trensormect e\,(.v,sbsl:. bu ekt b’;p\oaéwo‘{: ?on.agd%. gevom
elementica radopecnbioner,

1.0) Ankag G, oip Lifiet Clogcoende. VIl viso pen.
Ol,,..., Qlg U‘ij Ober = X 0l 7. % X0 =0 hor endost Bsv. X,=.2%,=0
© pivoteloment ¢ vede Welom @ p pvokelement (Ey p kolomed
2 psn B

1) A o, QU 7 R". VM uise. p2an,
o o Cip Spane vpp o B i
Gy .-, Olp SPLMIRT Upp R" & oo belX bwb.\oomb, ow Oby,..r, Clg

=S E\w&tionssbs‘:.&’md‘; (Eshoeck Vb @»Tra"pp?oma‘c\e— elv.sysk, (Sskeart
\ .

VHL @ pivckelement ivore 0d & wn pivekelemant (Y n vreded)
2 p2n 0 o ‘

% Pakey p=n. o {ubfn \
o9 pE" (bevis 1.5) 'cmtc(;:‘nde\

O,y Gl SPEIRT upp Y& 1 pivoteloment < p pluckelement
& ci,,.., Op Unj Ober, -

RN

Slukscks: On,.., 0l spmer upp ' @ oG, Un. cloer.

&0y, O, os doe IR, m]



LINDAR ALGERRA U/0G-22

MVE 30 ONS P1VaF10
Repeintion:

N m“: {(&11"‘: O"‘\p Q‘u Y aﬂem"}
- RC\Lwereg\er
- ssoham

[ e N

D\Ou’\: N i~ S e

- Mokriser
- Dedwibon
- Rak,vxe,reg\er
- Tremsporat
Motriser: (Lc.o.p. )
Ded.  En (reell) ynckns Gr etk rektengulert schewma ov (reello) tal oy

Qua Qyy " O,
A= Qaa Cua Cyy

G Qg™ Qg
A Ge ov J"SP' wMAn dae maeonkel reder o n=antel Welunwnen

Ci; \eollos moknseement,

2 1] 2371 ©
% “Aq 2. 1

(2x1) (2x3) (ax1)

R— & \ nec:

Owm P\’(O\'.,i) Och B=(bij) Or v SCMMG \:.tdp, s6 Cr

Em"'o‘m] [‘?11"' bw] {c‘ﬂfbﬁm Chan bmJ
AxrR=]: y o ER e : k.
m...am bm bW'n QT‘H‘ \O'M"'Oumn"' bﬂ i

‘C(M'“Ol"\ AG‘H Aam '
AR = ﬁL =. =| : ':
wi” O s 2O |



e bup vt wed reden o =(0y,.., Gy OCh

tEﬂP nxp med \ac;\onvwex- |b (‘O ., ony), s6 G

Xs
Cwv
0y -=~&><1— \ o oo, o el
AG= 3 &m ANERE y-loylp eyt
4]
™ Oy bm bv“ b ’dl.,,‘ l b

amlb uﬁlb,,
Element (AR); = ax; i, = zgma AB typ wrp.

Ex. 14 2% 12 2 00
A’[o-« @]f C [1 3]' C'[ooo]f D=

®)
< parc=|1 2 D1, [Ooo] 1+0 2+0 3-0).1 2 3].
< [O-NA C0OC] |o+0 -1*0 0«0l |0 -1 ] A
C lkolles yiclwotnsen (ov typ 2¥2) 0ch beteckencs O.
Obs. A+O=A

. Ra 2 A, 251 Led ) 1% 3
e [ ] [‘l Ol [1»4 5@]'[&. 2:]
Moknser av {LB\P nxn ollos kvodrébska.
12 31 131 32 327 (364
e 3[ -1 O] [b-o 3:(-1) 30] ‘[0-3 O]

{125]100 1-1 21 3 [‘13]/&
c AD= 1O 10O JlO 1 Ol (% 01| |©-10
) . .
O X_- (ewhekswinbns)

En mwokns cv tt?a i ywed o =4, 0y =0 (dé 1#) woles
enhebsmobris oekecvies T

Oks. Al=A .
- SINTAD 9y ) Swoleprodwit

e B ER 4 Y

R P B R e\

Ops. Mokrismulbiphleabien e ¢ kemmukchy,




Rfi\cnereg\er*: (Scks 1 s.120-121)
AV\EGS ot meknsernc or av \:,Ldperr st okt operchiovema or veldedversde.
P‘dd;{:;ﬁn:
) ArRB=BeA (kommutobutel)
2) (A+B)+C=A+(B+C) (asscombwntet)
2) A+D=A
Mulkiphiobion med skelar:
W AuA)=(Ap)a
5, 4 A=A
6y O-A=0
1 A0=0
AddiBen och mmtapumaom and skeelees

& A+ (-DA=D
Q) (Arp)A= AA+A -
10) Q(Aa R): AA+AB
MU\HPHMGHCJW

M) (ABRIC=A(BC) (ossocacbviter)
A2) IA=A, AL=A

13) ODA=D, AD=O

Addikion och Wlh‘plﬂfp’dom

14y (A+B)C=AC+RBC

18) A(R+C)=AB+AC

Obs. AB+* BA

Bewvis 11}

Om progukken sk vere, dedwercd miste A BC vocs ov kyp
mxp, p*a,Q*n For nogre kol P, o, nEW,

((AB)C)H' i (CGC\ ;. v AB) ! (XCO\OY“ j L C)=§1(§\g)i\f_ 'ij=§(§;‘\o'f,[b;_k)"c\q =

QA =
\ vy
(Clement i) | TaR)C) (Slemank i i AB=(ed § { A):(ctown & | BY)

3 P
= 2 oy [3, 0w <2, 00 (80), = (A(BEY,
Autss (AR)C=A(BC), ty (ARG, =(A(R), Yi,§. O



Teonsponat: (kep. 32)

P_;'g_{i- TT'C-ﬂS“Pomte‘: cw en (m*vu)-mo.brfs

O Q| |~ = ! ‘
A=j: i | ! 2|0, @,
G Otpn] L™ B~ ‘ ‘

Gr (% m)-yme bnsen

O™ O L e
AH[':M ':ml{ur- c:cﬁ}[ ;! ]
O“n.” Chn l ! . &n-

Om A=A or A Qémme’c\rﬂ'ski

Ex, 2] -
A=|3|, AT=[2.3 7]
R
Ex, faz0 2y
T A“_u54]' AT=35]
o A4
Ex. T symmebrsle:

f{é ?]Z [2) Eﬂ:.]:- |
Ex [0 212 5] tpmmetrisi

Scks: (Seks 2 s124)
1) (AN =A
2) (ArRy= AT+ T
2 (AAY= QA
W) (AB) = BTA

_ ) .
Owiirg: \Viso okt ATA Gr symmetrske, (ATAV=AT(ATFATA &



i

LINDER ALGERRA 15/04-20
MVE 6520 TOR PAVAF A1

Repebion:

- Makriser
- R&\meop@rcbiower
- 85‘4%9{ er :
“ {yonsyonat, _
- Tdemb Biece vebkorer © moknser

Plov:

- Mokvisgr odn u‘/ﬁ'&rc- B\O.J.SBSE.

Mokriser odn Unj&ra elosobionssy stem: (\cap- IM och =W
Pestcende: Folonde G elwivelemto sikt okt dormulet okt ’ijirt elbvayﬂ:

By 200, I o - $00y, K™ K Velkorelvokionen: (3¢ %)
E\‘VQQS‘:M O‘ng‘l*az?{xf"' ‘C‘zr‘:l n=\?a. & X, O+ X_.‘_&,'*.,.’Xh@,:: \b, =
) {onxe Oua Xt O X2 s 0,0y, ., 0), o= (o, .. b )R

Mebrisolgtionen | Q. Oy o Gy, L o,

X b -
& Ax=lp A"‘q,“ Ct“ o-_“"‘ ,X=[%2) 0 =] 5
(‘*’*‘*‘) O P O xh bm

2 Kermens ¢« A G 0;, A keollcs keedPoentmcons,
Férk\oﬁwg: (4)e=> (e ¥ *); | |
A%:‘[O:'h.“ Q’:..". }[iﬂ}: [Q\1x1 ‘*.:;."' OHMXV\\}: ib{‘\l: lb
Clour* Oty JLK ] [QonaX3 %0 * Q%) LB
(mxn)  (nxd) (vnx4)

> Vore 06 ¢ Ax=lo notsverar en elvabion | (),

O}‘\‘\ D."hn =
Obs. Ax=X,| i |*..* i |=x,6,%." X, 6,

O,

mMn



Termnoloo:
o}

Ekv.sgs*cem% Ax=lb Lolus hc:mogeml: om b= con ln%omogw’c om Ib2O

Homa&% Shv. syst Ax=©=
Altd WSsloart., =0 enda l.ésw;ngem B Ax=0. &

@ X, 0+t X, 6,20 Yer endest Lasw{vwgw Wy Mo D By G ij. cber.

Deld. Manglen ov Ssnwin U Ax=0 wlies A's viglleum (kéene),
bekeckwas cl (AY. .

Obs. NolU(A)e R

Ex. A4 40
— Litk A=|1 1 O o). Bestim ncU(A)
1110
(%) (x,)(xs)(xu)
1110|0]|4, 11170 D
[Alol=|1 100 |0 l J'«@ OO -0 (m"[TlO]
14400 OO0 00| olm

(m): - X2 0 & %,=0 ;
¥ X-=

X, -3 :11 g
Kg= S _

(1) x,+s3*0=20 = X,=~5 N5t O

= iel(A) =X, xeR"}

AUméuk:  NoU(A) = spon(y,,...,V,), twtl sty Ban bl Ax=0,

4

Avm. v, v, by cloer
Ex. 5.]CC O R S
_X'B{DDO}(DC[ﬂ'J'DKOJI

NcU 3= {(D{ ] (D}‘\‘P\” (by Ulkhet gollec ¥xeR)
Xy



Ex,

Scks:

Nelh €={x, * x,+x,= O}
Nou O={x, Ix=0}={0} (by Ix=x) ¢R*

Ewn d@lm&ngc\ ov R p& Jormen sEon (\)q,...,\\/w) keMes undereym (daleun)

Divensiovien ov ekt umdecrwm= omtel element | en kees=
= oK ol E cwntel Lm_, Cloer. vekkorer

Divensionewr cv vicll A leolles D_denmen;{mm ow A, sknus noUdim(A).

NoUdimA=2 . NedimB=3, Nolldim C=2, NelldimD=0

(el o scks & s,440)

Antey okt A G ow byp mxn, T broppdormat wxn, T elvivolent med A.
D& weldimA=n - ontolet pivet-element + T,

InhomO@,ano\ elwoh omss}qrd’tm= (A=)

Obs,

Ded.

Axzlo @ X0 XaBpt o & o€ spon (e, .., ¢,) (o by kermb, 0w B,.., @y

3povi (B, B) Weclles A's kolonneum , sknvs kolonn(A),

Divensionen ow \wown(A) slonvs an(\eolcmn(A)) och \oles
tvngenm Cv A, skavs vong(A).

Kelown A ¢ R™ (o e IR™)

(}‘ @26 ) () (6) () . ot ) ’
A 10 1 % 20 O - - Ol .
A=A 1 oq T2lo C-10|, B‘Lc»o o7 O D‘[o 1}‘1
1 9 4 O OO0 o0

Ty

KO\OYW\ A= SPGV\(G:\M (t\ﬁ @\9_, Oy unj"&bw\‘b' v Oy, (D‘g,)
Kolown T=spow(©\4,<mb) (=1-)
Kolom B {O}

Koloma D= R



l’}\ang A=A
Reng T= 2,
Rong B=0O
Romg D=2

Proposibon:

Antco T broppicrmed, DE \J;gm“ v E.).LG\O e bes £Se lolormT.
Q&A‘Sq‘=cﬁ{5&ﬁ§/{: p':voteiw\cﬂ—m p - " - )
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Regebiion;
- Blev.susk. < vebborgl, < wmobrisekv, (Axzlb)
© = Horogemo elov.sysk. (Ax=D)
- AUEQ Woskock” (X=D)
“NoUA ={Ax =0} .
- '_]:w\resm@g@no, g%\cus%sh, (A)xﬂb, ln2@)
- Loshart de b F Lkoleym A .
- T ttppdarmot @ bas &6 kolom T ={P\vc\:\w\c.vmex}
" Prop. A men, Ter ALy, b loos 3ce kalovn T @ oy, ., 0y, Yoos o kol A,
- Spec, mngﬂ:mﬂa"l" = antolek pivobdememh LT

Plow:
-Loson Axzlp

- Tnvecser, Woger- odn vBnskerinversee

Losn. £l Ax=lb:

: : 4440 A
Ex. LSs Ax=le dor A=z|1 4 0 O, lo=|2].
T 1 10 1
41404:\_q 14 4 © 141D
[Albl=j1 100 |2 J-«ﬁ OO0 -10 (1|
11101 OO0 OO0

Sekt X,=t, xi°s.

(@) =21 @ x,=-1
(1) x,*s-1=21@& x,=22-5
Le8 & -4 ®)
= S |z & . 1 » o 5T¢
X -1 -4 S O t O / It lp\
t O O 1

Soks: (Scks & s.444)

Lck Xp Voo em Wswivig, Bl Ax=lo, D& &r x en LFsvmvg bl Axzlo cmm

X= Xp* X, car Ax, = 0. ¥ kolles pockleuddnSsung,

Qlbs. Por’c\\b\,darlasw;ng B @) unmlk,




Tnvecs wmekns: (kep. 3.5)

QQ‘_ Eleve bhonen Cx+lo, Om:b&lp», her Gwmaem x=% om a0
For ckt (Sse Axclko vl witn Qoo mea A, M&jug}c tolond.

Ded. A wmixn,
-V ar on vinsterwvers om VA=T.

-H &r en h&&ex‘mv@fj om AH=T,
/,3‘ a‘"'LVE_Q.CEi“G_w om 3\3 AR=T, BA=T. 3 ar en Mulhph\w.b\/

wnveces bl AL Ven w\:&é 9\: bestomda vwersen thl A lclics A

Lemwmo: (Lemme 2 s5.120)

() Om VA=T och AH=T, so Gr V=H och A invertercen
) Om A cr mvoxtef\gqr, S6 & Lnversen eml:\:;éxg\: be.:i;omd

Bevis: (1) Antog VA=T, AH=T
V=VI=V(AH)=WUAR=TH=H
Alkse, V=H oon A ac 48 wwerkeroer,

(i) Anteg okt B och B’ ar inverser BiM A, Speaellt BAST och ABRL,
W= 8= =

Ex. Vilke, mekrisec e invers (vBwsker- /Vidgecinvers)? Ange.
A:lc] @:1 C-O, D=[€? ‘o"}, E=m
A=[a] inverkedoar bm oz0)

B=1 irwertecloor (11=7)
Cey % wver berooe Qc.g OR*1 VB)
o2 5] ves of2 BMs ) e S 53]

AUksd, 6=0, o=1, c=-1, d<O, [9 &) WBgerinvers Gt D.



47
E=i A |
o]

Cus. Om E Wor vonstecwwers V, oo V byp A%,
Orm E \er hogeciwers H, or H byp™ 1x3,

Almank: Om A maEn h.ow' V, H t‘jP VX,

g { )

Vounsternvers ex. [’l o) Q):\ ty [" OO] A
4|=]4]
V)
Ac ekt 1 . .
E gmo.r h&g@rivwe(s by |1 el labec] |4 OO
| ! lo b ¢[#[0 1 C| Yo be.
o Oo0C0ol (o1

Acgvmenk 2 Ankeg okt E hor Wogerivwers H. Da o E
wwertectore odn bwversen &nbadsgt bestemd,
wvilkek ledes BU mo\:sﬁgobe.

Ohs. Vech H 6r o wmlka o cimbnhek,

Soks: (Soks U 5.120)
Om A, B &c werteroaro, Gr A7, AT, AB inverteckore, med invecser:
Ly (R =A
(1) (AN =(A™)
(i) (ARy'=3"a™
Bevis (L)

(AN AR = BY(A'ANB=R'IB=8"R:=1
C-Dvwig\g'- Rewnst () echn (i),

Prop. (Lemmca 3 5.122)
A er Virstecinvers <> Ax=0 Vor evdast (Gsving x=O.



?;evl;: = AV\{:C\S VA=T. D& Ax=0 = VAx=VQD=> x=0D.
€ Tdé: Ax=D brvich Bswing X=0 &> B,..., O Liviy Oer
Dt; \OCM mewn th& ‘bq g PO,'®\1=1, “01 L Dy, Op

Léb V=1 d2 VAl ¢ ligre,|=|0 O]
—io,= | -lp,-lL" 1] [cO1 0
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- Lesmnger Bl Rzl
-Invers (AMA=T, AX'=T)
¥ \\iénster (\nup,rs(A(VA= 1)
- Heger invers H=T ‘
. Proo.g A her V< Ax)=® Viee endest s x=0.
~Vociowk: A hae Ve Ax=lb o \/1585!; e [Esmng.

Plew:

- (H8ger) wers och elvabovissystem
- Berdloe. A

Qﬂager)]vwers o e\wab"»onssbgstmz
prog: (Lemme. > s.132)
A wxn, A e Wegervers @ Ax=lib hec ‘.Elsw;v\g VibeR™,

| \ I |
Oos. Owm B=ﬁt;1--- M st AB{A;@---A\?F]

Bevis: §
-@(1—'\ L ol
Al = : o= ¢
- o= |1 ! wiR
B I R - RN R !
AB= : o, log |=| % i 1= 1Alio,~ Alb
: > Vool A IRTR R R O X O o B !
1 00} |1 | :
Obs. 1= (O O|=@, Sk
Obs. 1 54 ; ?m (Stendeed besen)
o] .
VPPgW otk om \b=L; } SG \b=b1B1*---'bmem.

vis DrOP.

| ||
' w kbt M=l = 3
. Ankog ott \\‘4 lhlm] uppgull@f‘ AH=T, O¢

| | I |
[Anln,--- A\VI\“}-[Q,-" Bn’“] @& Ah=e;, j=1,.,m

[



Givet 1o=(0,,.., 0, )R, L&k x=Byih,*..*buin,, xeR". D&
Asxc= A(bﬂ\\qq-&- *bm\m)=b1A\hq*"'* bﬂA\hﬁ =1, €yt bm&ﬁ\b
Alkst, Ax=lo hor Bsmng Yo,
@ PAnteg okt Axzlo &r Bsioect VioeR™ o
Lét th wce en \.GSM% & A‘X=®J‘, d"‘,-"a“": och et H’X]\?.'"\h{v\l- Oc

| R
AH{AW\,--- A\M {%"' e{q}l
|

Altsc, A hor h&g@rinvers. |

Servvendotbning (B0 ey g seks):

| |
?1-(' om
1

Avkog okt A= wxn, &J'elﬂm.

A har vnsterimvers & Ax=0 Vor endest LEsmmg w= &

& A=l lhee \rﬁaﬂ: en LESM%
_ (oassetsen) {A]N
Ax=0 = &,,... @, Upsct cbercende => nam

A Wor \/\69@( vers & Pxzlb (Ssleeck VibeR" = Chg ey Gy SPEVINRT Lpp &

@ KelovmA=" & Rong Azm |

r(b&-ssbhsw\) [ A ]M

=2 nzm n
Ant(}g r=n,
Bessnkgen g o,..., Bn L'i;ﬁar\: coecconde < ®,,., 0, Speymec upp R" &

A e vEnskerivwers A e ther:muars
& A e bede venster- o \r\ége-’lw&exs =

& A werkecoe wied AT'=2V=H,



»

P_G}.Qi A wwerkeroor & m=n
Bovis: P werteroor < A har V odh Y <=o{n$m}<=bv1=m O

Prop:  (Lemme, U 5123)
Anl:o.g wi=n,
1) A her H & A inwectedcer med A'=H
2) A har V@ A weckerone med Atz

Prop: (8ed ov Wwwudsets) | .
A nxn, \:6\3&\/\6@. Gr Clwvivelemtbe PéSEG.WdQ/W

A wertercer,

Axz=lh Wskoer Vb

Ax=1 Wee @M‘:g)&g LOsvi n@ Ylb
A x=lp \ar \nogi‘c e Ssnivyg Vlb
Ax=0 Wer endest Lawmg) x=

i

AN

Avtog A-nxn. Betrolee elvpbonssystemet Ax=y (9 gedt. velkor i 1)

- Loswming Stlongs @ A scluwer wvwess
- Avwoes Oswing 5\(:#\‘4%

-

Ex. Ar P\{% ?4'] wveckeroge ? Becdlwne iscell A,

Aw=y=Ty
- Lt oAx, = -1 21140
3_[’{5)(&*”*;\?); —9[’“1}[3 ulo 4]

X+ 2K, = 12 110
_127{ 4~2><::‘-‘-‘-:55154*\d:_-7[0 " "5"}

z

Xy =2 234 Ua i [4 O -2

= 2 -
{ '5" 294 O ‘l

Sutsots: Xa2[37 Y, |U. PSS, A wverkerkoe, A <[5



P\lkm{;nk.; Skav A&‘KcB s (?JWEEFG rcdcparcl:‘aovxef‘ (""‘5}"‘8{" cm A vertedz
Ou~Ci| 1 ©O / A O]C, Cum
IMI]=[E B }————> S X‘[I oy
O‘mmc‘nn ) 1 o A Cos” Cn‘" =A0
(AW:@ (kcedd, x> (weedd. yp) " =AY

B. Ac PFE}_ tﬂ invertecoar? Beskam 138 A
1 271 o]4. 4 2|1 0O
Wﬂ'[zu o 1]1 g *"{o o l-2 4]
Endest (Ssoeck for Y SO UPP%UP/‘ Ua = Q34,
AUt sc, /‘\%=2§ % osloeck \;/9 > A "’d wwertecbgr
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= Véwnsker- odn \,Logerw]v@rs odn e\évabomssdfb@wt
- Becclonen AT

Plon:

“Minsto \aodrotmetoden
- Lch.r-o‘ c.vb\\dmﬂgom
Minsto \ovac\rotmetodem

APPfO)(lMOb\/ loswmg l:iLi A>\< lb bex over\oestamda (2ler Qﬂvabomex-
&N vericlblen).

Ex. Hitto ij'e L={y=a+lox} sowm gor genom puniccenvie, (0,4, (10),(1,23@3

*(2,3)

Atk AL som wnmeviller punkcterme rmelotr okt
e\, sgstemet

> (arb-0=1 m)M 1
o+ 10 |1 1|lbl.|O
a+b1=2 1 A s
Q+b23 12 3

(A - x=Db)

Obs, Klack &an elwvobion otk lﬁsvwwg SCvIOS”
Minste VA/ac:‘mhmetoo\w gor uk po otk Wtte x_som vwimere ‘Felet!
) Ax-lol \:{Ur:rg)c\,cé’)o s\co vece séo et O som Modhg(i
Os. Ibel’, Axe kaomA cR™

Tex w=1 Alomn A= span((1,1,1,4),(0.1,1,2) (20 plan © IR

1dé: 1A%-bl wmimmetd om Ax-b Ll lolonn A= spem(er,,..., &) &
Q(A)K-lb) ®* =0, j=“\ e, N o.v.s.

S

(nermelekvabionem)

X [ : ][Ax—lb:l'—‘ AT(Ax-b) & A'Ax=Alb
a),.(Ax b) |

—



(minste. verdet p2 LAx-b) A2 x VG @rar
[ " Gver R

Prop: Om R upphiler AAx= A, & Ce | Ax-io =i | A1) (1A i<l Ax -l e

ViS:

e A8 JAX-bF 1P - ARMAR D)= AR+ 2 (Al (AsB) + | AR |-

Minns:

a -
ceR" [dembeccs med [54] o c.eR wmed [o]. 06 ob=0"b=lo, o, ][k,
Qy, :

Aiksd, Alx-R) (Ax-10)= (Al ( Ax-b)* {A@Y= B' = (x - A (Asxc- S
. (0 by A=)

- 20

0 e e

= Al T AR 2 | Ax- bl _

Sluksets: [Ax-bl 2| A-ol* (med Ulhet var Ax=Ax). O

Ex. Hitte, wmste, lwedroklosvvg Gl |

A0 [o] 4
1 1|lo).|O
1 2
1 2 2
(A + X =1b)
A'Ax= Nip . |
ATA = ['\ 14 '1] 1O ['—{ Ull Kows lechle ckk ATA B inverteriou;
O 1 1 l 1 1 - L‘ T+ A 4 % _1
P ATA ‘W[—z B

H;[ﬂ
" |
ks, =y a1 ]3 N8)- S

Slutstes: Limen L:{yz07ox} som &c on cw:d e@k@r pum e o
L mms\;c Yewodrc’c bmtrke!sg Ce {5' 1/2% %7



(O

9 @ L

o T wvilken oemirkelse cr L ompessed bBY pumickeric?

% Den wanimerar \evedroken Pt verblcle cvstend. Dy, s.

%

v - P a2
‘o minske veedet P AT+ d’;*da Q.

L'm\'}a(‘& ON\D‘\\C\O;%' (\{’C‘P )

De?.

M
K

Ev dumiddon (Quex‘ OWblc\wm ) Z:X =Y Pon c\@g—'mtto‘nsmaﬂgdm N4
Bt wmalmen c\@vl , Gr en re 54‘ Som Bl verje xeX ardnar exalkt
etk 56\’ s J(x)= Yy eler 3: xFy,

FR"—R" Uit om

+ )* 3 v R
B S n i V,&:z%a vy

é:_\ﬂ“—"\ﬂ li\@_c_»_r‘ om
F(Axr XY= A3+ N3 (), W, 5 eR”, VA, NeR

. & Uner » 3OO,

Vilka on 3oljomde ovildningee Gr Unjdvo?
JiR=>R, wrs x*
8, R¥21B, (x,,x, ) ox*eboxec
3, R=R” e A, A wmxn
3, ej lvyie
3. (Ax)= Mx*= 2200 * A3(x) (om A#0,4, avmees Wiy&e)
3, ¢ Unjie
2, (D=c #0 (om c#0, annacs Unar)
3 bmr |
3, (Asr Ny = A Dser W)= NAxcr N As = A3, (%) + A3, (x)
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epeh b
-Minste lvedrotmetgden rox, losn, B Ax=Ib)
B R o om (0% e
Plon:
-3 Lm‘)C.r 2 & (= Ax
-Eg@w ()oop@r ves &

Sats: (Sots 1 5.166)

-Bv ovioilding R & LmJar omm den &e pd Formen T(x)=Ax
or ncgo\r\ (W\wﬁ wekris A.

1
‘G\wel: en LWIJc.r av\o\‘dmvxg é \R ""\?\w or A [g(&) ‘8(‘@“)} (‘*‘)

1 o) = - o bR
cae €,2 i, .., 8,3 1, -
O 1

- A lkeles bvoildmngs-)mebns & 3.

Rewis:

- Om x)=Ax S8 B B(Dxs WdT A+ Xx) = AAX + W Ax'= A2(5%)* N2 (x),

Altse, 2 Uno‘Er.
- Ankog 3 Unee och L6t A vore gven ow (¥, Visa otk £ Ax,

X, 1 o)
Obs it x=|t [=X,{0 |*.,.* %,
Xn )

i]:xqef“'*xnen r
| \ \ BRI 1
Oes 2. Fe;s g(\eq\"‘g(ﬂl’,s)"'g(?n)} ; ’F(:Bg)l
Jobs 1 19 (plats j) o3 2) /(%un\\c@

Ax = A(X e, . ’Xnen)r‘XqAQq*"'+an£n=x1§(e1) *xng(en\-
= (%, 8,7 * X0 €)= 3 ()
A\Atsa, Aw=8(x) =




E)(_QE. UV'Q. ovb:

-S\CC‘lw:v\g'.' ‘3"-\R“4\T7\n', x.l-" Ax, A0, _ (pletsp
| 3 ‘ )} ) (’c;! 3(94) 9\{‘%)

Ndm s A= |20 " Of= A
Avieiid vwf)sfvotﬁ? ['&(’2‘.) (Ie 2 1 ! )

- Octogovel projeldnon pé umderrum gevom ongo:
Ex. $:1R>—= R, x—= ortegone projeldkion ow X pc‘{ (X,, Xz)-plovnek.

(x41 Xg_,xs‘)}—-’(*dl XQ., o)

| Qéem3(1,0,0)-—(4,0,0):@,4 T
' Mobris: § ewﬁ(lo, 1,0y2(0,1,0) =€, L e
(€)22(0,01)=(0,0,0) =0 T
l l 10 0)
Avbildmngsmabns:  Az|3(e) #(e,)|> |01 O}
| | 00O

EX- g:\REA\P\Q.f (X’U le Xb)\—a(xﬂx_'z)

- e =2(4,0,00=(1,0)
Mabrs: #(@,3=8(0, 1,0)=(0 D
&(€:3(0,01=(00)

: b
Avbildmngsmotns: A= 3(&54) ---é(imHé 1 S]

- Speglvg L wndecrum gemom oo “

Ex. 3R —R%, x> speghingen av x i Lit(4,4) %
2(x)
Mc‘t(\'s: %(Q1)=3(1/O)=(O/4):82-

v ?(@q_)=g(oﬁ‘3=(4195=94
‘ - \ \ \ o A
Pvieilgrivgsmoabris: Az |3He) 8(99 "|e. € [« o

|
6.6

- Rotobkor:

Ex, $R*= 1 %= X rekectd wed © codiomer motuns




-2(1,0) % (030, 5n0)
(8)=3(C,1)= 50, cosB)

NS .
Avlildningsmakes: A:[g(ﬁm g(Fa_)}z[?jg c:?:?g
v A /
_Pomme.bﬁs@nwg OV uWACEes fuva QBV\.OYV! O‘(\IBO

Ex. 2'R-WR b byt i, Va) (paromeb'gsen ngen ow ltog'% gevom
ed nkbm le
Mekrs: 3(&,)=3()=v wrigs WRC TURTsve

IR
Averldmngsmobas: A [3(4)} L} i ]

Va

‘Sversitermng'| Egenskoper R - R" E@iw:\cap@r A=1oy, .., 6]
Z, ek | VibeR™ Ihnggst ekt xeR™: 3,(0=b [WibelR" Jhagst ekt xelR’: Aselb

3a ourjay | VIDER™ Tringt stk x€R" 1€, (3)=Ib [WibelR" Jninst et xR Axsto
;i,* Bijelkv VibelR™ Joaik okt WelR™ a‘A(x)ﬂb Ve R JixeR": Bl

Ded. 21 R"=>R" (somebrt om 1R0)1=1x] Vxel,

)

\ by
Ded. A (nxv\‘)=[q?ﬂm O\tn} or_i;ggbn&\ om O, ., O ON-as Sor R

Scks (Sebs 7 5.13G)
A C’)T‘bOgOV\O.L & ATA=T @ K= AT

Sckst (Seks 25174

3A lsometri < A ortogovol.

va\mg: EeWS\CD/Pe/‘ \os ’C‘\d:%ore exe\MPal,
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Regelibion:

= 'g R ™ Limér omm 300=Ax, A wmxn (av\m\dmngs “ymebns
Exempel

"Iv\Oe\dmv, suqe\chv, b\J&ka, .LSOY"IE{'.\'!

p\Om:

Samm ansttbm o

5\99\;6

Sctmmans(';k,l:w'm%:
Soks: (Scks U, 5.180)

-Om 3, R"=R™ o €,:RE>R" Lineo cvioildmnspe, SE G
RS pon S W R o oveldningge, <t &

"O\M g hor cviol \dmn ma’cm@n A och %B ow\o\ldw:vxéwatris@n R, sa Wier
B ow\o\\dm%svvxahv«ta@n AR,

Os. A mxn, B nxp, ABG wmxpE

Ex LAt §:R*—R, X speghngen av 3 i L"{'-(’i,ﬂ.

\ \
Jo 1
At[sk(le.,s *5(,@1‘}‘[1 &)
L&k 3R =R*, X~ x cckews & wdioner,
Lo
- - - D -ﬁ
6" e\n. ?4} [1 O]
(3a(2) 22
, 9:&‘3;&8 Umdar
S =4 14 \A v x-cxeln)
AB= [1 S RN R
- ge’l)s(el\) -e,]

@ms h‘ ge °gp,




5@1‘.‘3 (cssocickiviten)
3,03,00= 4, (3(x) =3, (8 *A(Bx)HAL)x
Rutse, .03, Unjér ocn dess ovialdningsmobns & AR O

Sots: (Scts 5 s.184) |
Antag &R R" uvﬁ(;\"‘ mead ovleildnngsmetns A, D ar
1) & iwerkecoar (eler loijelddv) omm A &r imvecterter
2) 3; de&r med Gvb‘;ldvvaseyngh—;s At

1) (3regiende 2Sreldsning
2) Vill vise otk 3, vwees BU 3,
3,03, (%)= 200 (3028, ()= Ixcoxx
o3 (Y- ~3A_‘A(n5)= $1(y=Ty=y
Alkse, 2= 3. O

pu———

Rosbyte: (kep. 2.5, T.b, 2.5)
Odte. preldnslel ok, velje os owpossed Bl problem, toex vid pcc“a\cbon-

eder Jpeg\mg hqe L.
Ex. L:t(2,4), telA
€,=(-1,2)

A

MEl: Beskav Wwar keordinater $octrdes.



Lot €,,.., 8, Och g),... @, wore cas 2oe W

LE-{'. 3=(5 . ""5"‘1) AV/oUg o8 \Lwrdivxu{:ef‘ gar a:) ;' e-!u": em; d,V,J,

Q 511& * . anen
@' SIPL P “Jnn.@n

n 51"@"’--. ‘Snne“

Cos. Om €,=(4,0,..,0),..., ,2(0L.,04), s€ ar I;*e].
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