FES—4RIEAE 2024 &, BAThE

R, , W&

AREADAHA 10 H (BEHE) » B 10 & - B TRENRRE > BUZISHESAS -

EalAM:
« BAEF—MRE-BEELEREN > TERERNTD !
o AOJEPREERASER
- STEEFRLERRE  WEARBRBENG TN -
RAEERE  mERNEERERTASEIWD -

BB aiss  BAERCHEELRERER

SRIARGEN : R E

B —EPTHMEREIRERN - W MEHNHENREEE -
7= FHIRS  IRTRIOR - B/ EENE FRRE -

BEEHCTEEHRMEE » ZAFHERRAEZIERE -



B —ARIEACEL HihZ - Page 2 of 10 04/11/2024

1. (10 points) Let

e

I
o o W
=R NCRE
w = w

Is A orthogonal diagonalizable? ( Yes / No ) .

why?
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2. (10 points) Let

1 2 6
A=12 0 -4
6 -4 3
) .

Is A orthogonal diagonalizable? ( Yes / No

why?
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r) =4z — 229 + 73
3. (10 points) Solve the system < z, = —2x; + 3z — 213

xh =11 — 2w + 43

Answer:
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4. (15 points) Use Gram-Schmidt process to find an orthonormal basis for the subspace W of R*
spanned by [1, 0, 1, 0], [1, 1, -1, 0], [1, 1, 0, 1] and then use it to find the QR~factorization of

A, where

O = O =
|
—_

—_ O = =

Answer

Q= , R= , an orthonormal basis of W =
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5. (10 points) Find the formula for the linear transformation 7' : R? — R? that reflects in the line
3x — Ty =0.

Answer: T'([z,y]) =
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6. (10 points) Find the projection of [2, 4, 1] on the plane P: 2z —y —22 =0

Answer: the projection = and the P+ =
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7. (10 points) Show that orthogonal matrices preserve the dot product of vectors. (i.e. (A7 Ay =
Z-4).)

8. (10 points) Let A is an n x n invertible matrix and if A is an eigenvalue of A with ¥ as a
corresponding eigenvector. Prove that (a) A # 0 and (b) 1/) is an eigenvalue of A~! with ¥ as

a corresponding eigenvector.
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9. (15 points) Circle True or False and then prove (88BB) or disprove (J2BX) it. Read each state-
ment in original Greek before answering. *** HE¥§g > i@ Ammill—@AR4[ D ***

(a) True  False Every n x k matrix A has a factorization A = QR, where the column
vectors of () form an orthonormal set and R is an invertible k x k matrix.

(b) True  False Every vector in a vector space V is an eigenvector of the identity trans-
formation of V into V.

(c) True  False Given W is a subspace of R™. If a vector ¥ belongs to both W and W+,
then 7 = 0.
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10. (10 points) Let W be a subspace of R™ and let b be a vector in R™. Prove that there is one and
only one vector p'in W such that b— p is perpendicular(ZEH) to every vector in W.

k! , A , MTHRSARERE
Question: m E E @ B B H E Q @ Total
Points: 10 10 10 15 10 10 10 10 15 10 110

Score:




