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* Meine L'ésma
* 1. Gram-Schmidt (hand-in) (#7vvY)

This task includes Challenge 20 from the lecture notes.

Consider the invertible matrices

and
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a) Apply the Gram-Schmidt process to the columns of A.
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b) Write down a () R-decomposition of A.
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¢) Apply the Gram-Schmidt process to the columns of B.

¢) Siehe Mﬁlasma... Grde %mg Tho M.

d) Is it always true that the Gram-Schmidt process on the columns of an upper triangular n X n matrix

d)

with non-zero diagonal entries yields the canonical basis e, .. ., e, ? Provide a proof or counterex-
ample.
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5. Test L

Test 2 - Schlusselthemen

S

Aufgabe 1 (Recap Basics) 2&[@ 2,\12.(8“‘

1) A 7 x 5 matrix has 7 rows. &
z,é 2 mAn-arP

2) Let A € R?*%, then A - B is defined, if B is a 4 X 4 matrix.

3) Let A be an x n matrix. A is invertible, iff rankA = n — 0 | YmkA =0 ‘F(‘Q;Q. VN
12 2 A)2|2

4) Lete A= 1 2 3 ]. Ahas 1 free variable(s) and 2 pivot(s). YQ,G P(:: O A
2 4 4 (3] Q

5) For any A and x, the homogeneous linear systems of equations (Az = 0) always has at

least 1 solution(s). AO =0 3(\&, tnmnec

6) Letz=(2 4 6 8 )T € R%. Then minjeqy, 4 |2 - €| = 2 and y
2 1=
argmingegy gy |z - e;| = 1 i ‘% e,‘, \ﬁ;l z ::;
=24
7) Let A = CR where C contains the r linearly independent columns of A. \\e know that
R has 2 rows, then r = 2 | C:wrY
R: rxn
Summe: 20

Aufgabe 2 (Schliissel)
UV octhonermol => wn Unind.  doo R2 =D o8 muss Lmhf

1) Let u,v,w € R? and u,v be orthonormal. Then dim(span{u,v,w}) =

o

2) Let V = R3*2 be a vector space. A basis of V has exactly 6 vectors.

°
3) Given a spanning set S of a subspace U of R!’. We know |S| = 4, then °
= = y ©0 00
dimU <| 4 and dimU > | ; Is1=4 = L ‘fdtr(};ltdi"; ( ) ( 3‘2) . ( :2)3

4) Given a set M of vectors in a vector space V with dimV =2. We know Jx € M with
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=D diml 21,

b of aveckoc spase \V) Die Bosis beschabt \‘etlﬂ\ \fd/-k‘r

20
5) Given any basis. For all vectors,there exists 1 linear combination(s) from the
basis vectors. \l/'e\V
(i) oeU §
6) Let U CR3. U is a subspace of R*, if U={(a b ¢ )T eR¥lat+b+ec=| 0 |} e

7) Let F: R2 — R? be a linear transformation and A the transformation matrix. A has e Q"b‘ﬂ'-eo

.m? 3 322
2 columns. A‘R - R ‘ AGR

3 rows und

=5/ 0 ;
8) Given Az = b, ref(A < il 0 @ ) Then we know any b has 3

dimension(s) of solutions .

(o
@ . Then any basis of C'(A) has 2

0 3 0 | ) Fpivots = roakk = 2 = dim C(A) = Fiedoss ta basis CC(A)
# faie Voo = A = JimNCA) =4 vectoes in bosis NCA)

vector(s) and any basis of N(A) has 1 vector(s).

9) Given Az = b, ref(A

10) Let F : R® — RS be a linear transformation and A the transformation matrix with
dimC(A) = 3. Then dimN(A) = 2 dinX = din Rsf- S = JunCCA) + dimNCA)
=D daNB)=S5-3=2

Summe: 30

Summe Insgesamt: 20 + 30 = 50
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