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(@2.3.2.21.H) [Schur complement] Consider the following block partitioning of a matrix = = p ) (e
A c R +mmn+m O S -

A — A11 A12 All € IRH,H, A12 c ]R”’m,
- A21 A22 ’ A21 = ]Rm'”, A22 c RmmMm

We assume that A4 is regular, which renders the Schur complement
AN ST

S:= Ay — AyAj A € R™™

well-defined.

Show that A is singular, if and only if S is singular :

Praof.
= L ASSuz,( J\/[/‘H:Lﬂ 07 OM} prove ‘”/(S>7Léd(]]
J
there 1s eW é\ 1'2.

N(A) #{0} = N(S) # {0} .

A, twatdse

T x 0
= _ L oLyl )|
> — -_ O . — -—
v =: § n oS freck = —
C ALY T e el N e
é?’l (s l"Zga +



r (% % %k %k k% ok % %] X,h,:LZ' ){A": L‘L..
B S -)
* 7(1"1 — 43 )
e.g A= *
>3
* é2---/
X, = é, L=
A__a) _*********_ ’h..‘,
1. Outline an efficient algorithm for solving a linear system of equations Ax = b, b € R™". ‘[01« e = 2/3/,,,1-1: Lmﬁ_)( ()(7\ -),3
2. Give a sufficient and necessary condition for A being regular/invertible. X = —
L=
e
¢ r, , r Y. (B7 _
ATy TS n-1 N X, SIDTIE 7 U0 TE U e WL MR A 54
A -
VYRR 1755 A N L RTINS SN S
7 ‘
Yy AL 05 04‘.' /)‘_\ lQ((, VV(QL b;,.t»om,' — O(L)

- O(n) Uptpotions |




23 1.C

(Q2.6.0.25.G) [A banded linear system|  Sketch an efficient algorithm for the solution of the 1 x # linear

system of equations D) Ba((d( Parc wifl ; . B -
1 0 ... ... 0 1] - -
1 1 0 ... 0 —
R for = 0,0 m
L |x=beR". _—
: X S&r( ( L/C) 4)
: ~ 1 1 0
0 ... ... 0 1 1] DY Rul() Tore  wiflh A R

—

When will a solution exists for every right-hand side vector b?

~ - ),
10 ... ... 0 1 for J=%a* ! 717
1 0 ...
O 6f . [ .
shre (e, g, )
1 1 0
0 ... ... 0O 1 1 T ,
1 0 ... .. 0 1] 2) (5,“(/ Waf'(\ Wit A0
1 0 ... ... 0 O : : - =
0 1 . : —1
_ (:) ) Pote, e S 4 _ {or (,.:u, 7., %=1
Dol el el el S ; A
0 ... ... (1) } (1) : _1—,1_)% f"” J=<% /. n-1)
L 0 ... . 0\1+(_1);1 \ ”
AN — Shor ¢ x -

D&V‘ ) 0 (;4 )
(B(oolt -(Gesss OS A’V HArvow ’)



De

A

Fo ylp(w(

| 2}

FG U= 91 é\(}) QD
l. |
():. ())7 )

((af(,(’lﬁ-&d,
¢ d
) ')

S f
Y((c 0%
“d
)
)

d(



@ \W{M& ay e ‘H«Q S’o[u('('ozag 07[ a\q %ovh-Q( Q(I'
X+ \/\/(_é) WL‘a _Jg+e (A/(é)i-

A M rowWS Co(‘““%

dim (BildA") =r | . dim (BildA) = r
< <
i =
M o /M
D — [l
0 Y 0 N
Kern A R" R™ Kern A’
dim (KernA) =n—r AT dim (KernA") =m —r
Znx N 22,
Bx-5  per LeR
= ) —
LN
T X er
T
AAx=aL
LN
Q—‘Lff\ Q—(i) = /é(jz. S‘tés/o;é (B[ R

(A" ~2)
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bR, Sy ()1
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llija Pejic 18/10/2023 09:27
-l:é We saw the Moore-Penrose pseudoinverse in Linear Algebra last year, where we defined the condition, that when we have
A Az* = A¥band Abeing full rank, that we can rewrite the equation to: z* = (A% A)~! AH b, where we called

(A A)~* A" the Moore-Penrose pseudoinverse.
Compared to the Moore-Penrose def. from this weeks lecture z! = V(V' A" AV)~1 (V" A"b), we see that we are "missing"
the V-matrices. Is the reason for that, that since A is already full rank, V' is equal to the identity-matrix, and thus can be

Ll(s S (/L‘ e -/7'0/00" /2 . omitted?

Show less
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Die euklidische Norm oder (wie gerade bewiesen) auch Spektralnormist - R e (A )
=,

(nJoced mers ot nare o the Acten

IAX]l>

1Al = e g, =
C L o0 /( I{ (. }/2_’1\ o / /z‘)h . Die Frobenius Norm 1ist
oo . .
2 " Al = Z|A,-._,-|2 = Spur(ATA) = \/0'12+0'22+...+0',.2.
y V5
“A " _ ” //7/ ,L _ W I{ A/ E”L Die Nuklearnorm ist
AN ‘ ? '(’( : |Ally =01+02+...+ 0.
AV -/((
07 J;C_é,/fZ b 'Pf—“,f 1 Fiir A € R™ von Rang r gelten die Ungleichungen:
1A, < [AllF < VrllAll
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Wz evei. Nore g
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[S 1

S Al —||Alls < IAll, < Vm|A
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bl ar ) fult="1

U
U= /_' L) U= //d’/( 6. (M) Denote by (x;) € K* a sequence [zg, - - - , x_1]. Which of the following statements regarding
discrete convolution (denoted by %) and discrete periodic convolution (denoted by %, with period

n) is wrong? \
Xm) * (yn) € K™ fa\sc : Lta d¥ L‘“”Z ('( (s %éy-1

v ol — A - - V. Y T :
eee pevty  (fuafiine D ,,\/Hul}‘,flgh > A4 b) (xn) #n (yn) € K2". ([vue - I:g r/¢/1[ y True Lﬁfﬂa),@fé_
//\ ¢) (Xm) * (Yn) = (¥n) * (Xm) Z CO%’MM{“ vt g- (1 (33

d) (Xn) *n (y'n) = (Yn) *n (X,,) v
L¢ (0)’7 ’(0 /1¢ g’}j ﬂS*e‘k e) (x,) * (x,) = 0 implies that (x,) = 0. “lrae

f) (x,) *, (X,) = 0 implies that (x,) = 0. _ e

@ V/L\QTL (\g' ‘W e Won’l )\v\ U\v\ OLOX Le L /\ A ‘\:' ?' g) (xn) * (yn) = 0 implies that either (x,,) =0 or (y,) = 0. —7 l’(h\")@ " —

/= h) (x5) *, (y») = 0 implies that either (x,) =0 or (y,) = 0.

( - | Poun' gl I o F2du (f
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