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* Meine Losw\y
1. Subspaces of vector spaces (WlvY)

a) Let H be a hyperplane of R™. Prove that H is a subspace of R".

b) In this exercise we consider the vector space V' of all real-valued function over R on the interval
[0,1]. In other words, every element f € V is a function f : [0,1] — R and conversely, every
function f : [0,1] — R is in V. Note that it might not be obvious that this is a vector space, but
for the purpose of this exercise you can assume that it is. In particular, there exists a valid addition
f + g of such functions f € V and g € V, and a valid scalar multiplication cf for a scalar ¢ € R
and f € V defined as follows:

(z) + g(x) forallf,g € Vand z € [0, 1]
f () forallf € V,z € [0,1] and c € R.

Prove that
U={feV:f(z)=f(1—-x)forallz €[0,1]} CV

is a subspace of V.

0) His ahypecplone = JdeR: H= FVeR”, v-d=0}. Sine HS R, ue dusk
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(V¥W)d = vd+wd=0+0=0
3. foc ocbitfory A €®, veH = (av) €H :
Wv)d = xlvd) = -0 =9

Fom A,2,3 {HOlous H s .Sul:&?atk of R". o

b) We prove Q) 15 subspoce of V:
A 0eQ: o(r) =0=0C4-x) ¥ xeCo,43
2. foc ocbikory §,9¢Q = (§+9)€0"
(a“_g)(”"‘j‘ 5 *scﬁj'iwfu-n x 3(4_”J§U_ +9104-x)
3. fo¢ acbidoy &R, §60 = («f) €V
(u\{f)cx)dr"-" otj(ﬁ)f:octft'i-%)ag(&ﬂ(d-x)

Fom 4,2,3 follous U is &A’SPCL of \. 0



L Pdods'ce_c-\-e W l\L

2 Row Echelon Toom A Redueed Rows Ghelen Toom

* Row edulon form ( = Zeilenshafenform ): o bA-t |2
S, ~> o0 0|3 2 5]—21

< O 0 04 1

0

2 & 4 -4 ) 2 Jaud

~ © 03 O 3]

* Reduced ist EF obec die Pivotspaten sind unit veshcs : O 0 0o 44 | 4
A0 00 "2 4% 4 0 |6 -4

A 26 ~» © 0 3 O 3

O A L 000 A |4 _
2 & 0 © S 1:2
~ © o0 3 0 3 3

L 0o o 4|4 ]

[14/2[0]0 || ¥

~» 0, 0,40 1

Lol o/ o) A || 4

% LSE Solution Spose

® Jedes LSE hot entueder |O] |oD-viele], oder genout eim]\.’e’sus.

° Btisp}o,l, :

ena&tl&
o X ®| %
000|*

A Ax v 6 Maddaen A sndem die Wate von Velctoen.
> A,[ >
| * -

A-A



:l LGS Cnou-\nk\\e |n'h&‘\1ot\ (Mo.'\'hx &km\:«mw)
A gl dnFoge:

'am es oﬁiw; Veldbor %, sodass Ax=b 2 Cuicb emeiden)

9 falls jo wie viele ond. weldhe !

© Jede Losunﬂ x des LSE ist eine Kombination aus einec W(So\w\pn (Ax=0) ud
iamwwsowncm:m””””
CGeemddsht
| % U6t e dog doo hemepeaen LGS ued somit udomedied) ein Riddyegovelidor.
- Wamn das Geradangieidiingy ouo Scbpweletee Unc\Rlc\A\mzp\R—\L'\tw -

Dcx e\c\e &.Ss \lec\ Ax“' “’) Gcmel.u&« \&\-Q




S. Adgaben

s Elimnetion of sm\ modacles
* Cose A: Ax=b hot aer\meim. Lsa

2 3 A
[& 20
2 A A

vour echelon focm

A L 3 A 1
4A]~>\:o-‘-} | 3]
o) A1l

© o |6

= A%I *3=2

1
T -%,79-2 = RKy=A } =D xe[1]

T 24 =At3-1 = x,=1

* Coase 2: Ax=b hot co-vide Lsan'-
A

Mon gieht
A O ] Al O -2 A Xg iet €ae Loaie Vodable
/I 2 -A L|' > [ () 2 A ]
Aus T+|xq=t , te®R

3
o

wail kg £eet wohlboe  kaven it ein £ ® bel. nehwmen .

E: =3¢ = x,=2-5 TFals mehee freie Voot %4>S (X5 =W, .
T: x,2Ax2t

g 9:1 Wie v sehen
S L, = 2( g-) +£.(‘4/2 \te®RS echollen wic B -yiele Lsaf\'

* Cage 3° Ax=Y% hot laire \sj'-

A O 2 1 Al O 2| A
A 2 -A A ~> \' o 2 ‘/1 Q)
2 6 -4 A o o |0ol-1
= 0x3= A Widespuch!

= eine Lisooq &5 32 [ 1]




& Bosis CCA) besedrnen

lDIe Veldoren nelumen on den Pivotsleflen dog wsriinalic‘w.n Bosis
g

A O -2 1 Al O -2 A

1 2 -/ & > o \ 2 A 3

2 6 -1 | a1 6 o O V)
¢ 3




a NCA) berechnen

Li-k.m.llj Ar=0 C ho«\oaencou.s LSE) bue.o‘v\ei_

(2} AL O %
() ~AS o |2 A
0 0o o O

A O -2
A 2 -A
2L 6 -1

o000
|

A‘“SE—" X3=‘6, 'L'thx
I: Q.X‘L':"'k =y x%f.-._%-
I: ’(43 ’L‘b
2L
D L, = ?.k-(“/z.)\’ce(?&
x A
R
2 =
= NCA = spea i|( )3
g
= Basis

g NCA) besedven noch Lechuce

Al 2 (0] 3
110l o |4]|-2

Al Voo Ednebn 2 Reduced Edwelon

Do beeds in reduced echelon foem
4.2 0, 3
B> p-= [ Al-2
X
A2 03 M
-7 -
=) —F:[o

=> Basis N(A): i{

£

ANe
—
Coed

oaJls]- 5% 2 JLR]

oF



° DQS Cﬂdch( W“iq\uﬂiq“:

0 o . .
’7 *1=£QR ‘

=) P“B:ﬂ_.

% = s&®

A3

13

I: 7(4

=24 -3s

= L= {’"(-{) *s-(—":)

A

3
=) Basis NCA): g(il:)‘ (‘% )3



5. Nochsle Woche (6)

* LSE + Soluhon vonk | dimeasion , basis, spoce

. Or’u\oj oqah"l'j }

e 0(‘4-\\osom.l comylemh \"L A M}jb‘



+. Quiz



