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Quiz

1. Let aq,...a, be the columns of A € R™*"™ and byq,...,b,, be the rows of
B € R"*P, Then AB =Y., a;b;

/
2. A is not invertible <= A has only eigenvalue 0 F AL fE =D doesn't l”°e°)/
& solices Hral one ecge~oluve is O (ond ollews nongeso )

3. We can find the representation matrix A of a linear map L : R™ — R™ by
taking T'(e;) for all standard basis vectors e; of R™ as the columns of A in

any order. TALSE  Yhe ovder matlers !

4. A and S~1AS have the same eigenvalues. con be prove, willh (witw
delevninanie [ try Lor Léoursa?f

. Per the spectral theorem any symmetric matrix is diagonalizable with
ositive real eigenvalues. = - ‘
p g '-FAL{‘C A M\%Wl-'h\we. e genvalies fhal ave
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6. What does the spectral theorem state abo?lt a symmetric matrix A €

R™X77 - A is ellagonalizebl wifh real cigewolies | Hheve. exisk an orébonormeg
bogis =f eigeweclos of lR"', A has speckrof decomp. A<= VAUT wilh U edhogonear
7. A matrix is invertible if and only if it is diagonalizable. ALSE
Neilher diveckion holds. (onsider counkevexomples (§1) for ==>c(%°:i(?oré
8. Give an example of a matrix that is not diagonalizable over C.
A good exomple is D{—(Qn A= (%1)
9. Let A = LDL"T where L is lower triangular and D diagonal with only

positive entries along the diagonal. Prove that then A is positive definite.

ot

Hint: If D = diag(dy,...d,) and all diagonal entries are positive, D =
DY/2DY/2 where DY? = diag(\/d1, ... /d,)
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a) Die Singulidrwertzerlegung der Matrix A € C'®*10 kann graphisch folgendermassen dar-

gestellt werden:
v= 4

- Z »
A = U ‘«\/( A7> b : A\
Dabei entsprechen die grauen Kistchen Zahlen aus C, die schwarzen stehen fiir reelle
Zahlen > 0 und die weissen entsprechen der Zahl 0. An einer Singuléirwertzerlegung dieser
Form, lisst sich eine Basis des Kerns sowohl von A als auch von A ablesen. Markieren

Sie die Késtchen, in denen sich die entsprechenden Vektoren befinden. Bitte machen Sie
deutlich welche Markierung zu welchem Kern gehort.
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http://timbaumann.info/svd-image-compression-demo/
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