Q1 Lay5e/Ch6.5/pg364/Ex1

EXAMPLE 1 Find a least-squares solution of the inconsistent system Ax = b for
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EXAMPLE 4 Find a least-squares solution of Ax = b for
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Q3) Lay5e/ch6.5/pg 362/Ex2,

what is the difference of this solution to Example 1 (Q1)

EXAMPLE 2 Find a least-squares solution of Ax = b for
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Q4) Lay4e/ch6.5/pg 368/Ex14/

columng of A de hintavy

[_: ] Compute Au and Av, and compare them with b. Is

and v =

it possible that at least one of u or v could be a least-squares
solution of Ax = b? (Answer this without computing a least-
squares solution.)
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Q5) Lay5e/ch6.5/pg368/Ex17+18

In Exercises 17 and 18, A is anm x n matrix and b is in R”. Mark
each statement True or False. Justify each answer.

17. a. The general least-squares problem is to find an x that
makes Ax as close as possible to b.

. A least-squares solution of Ax = b is a vector X that
satisfies Ax = b, where b is the orthogonal projection of
b onto Col A.

. Aleast-squares solution of Ax = b is a vector X such that
[Ib— Ax|| < ||b — Ax|| for all x in R".

. Any solution of 4°Ax = A" b is a least-squares solution
of Ax =h.

. If the columns of A are linearly independent, then the
equation AxX = b has exactly one least-squares solution.
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. The least-squares solfition of Ax = b is the point in the
column space of A closest to b. g% V F

. A least-squares solution of Ax = b is a list of weight
that, when applied to the columns of A, produces the
orthogonal projection of b onto Col A4

. If (X is a least-squares solution of Ax=b, then
= (A"4)"'AD. 1=

. The normal equations always provide a reliable method
for computing least-squares solutions. =

. If A has a QR factorization, say A = QOR, then the best

way to find the least-squares solution of Ax = b is to
compute x = R~'Q7h.
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19. Let A be anm x n matrix. Use the steps below to show that a
vector x in R" satisfies Ax = 0if and only if A’Ax = 0. This

will show that Nul A = Nul A’A.
a. Show that if Ax = 0, then A"4x = 0.

b. Suppose A’Ax = 0. Explain why x’A’Ax = 0, and use
this to show that Ax = 0.
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20. Let A be an m x n matrix such that 4°4 is invertible. Show _ AT
that the columns of A are linearly independent. [Careful: A—T@‘ x)= A )
You may not assume that A is invertible; it may not even ATP( xX=Q =
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21. Let A be an m x n matrix whose columns are linearly inde-
pendent. [Careful: A need not be square. ]
a. Use Exercise 19 to show that A’A is an invertible matrix.

b. Explain why A must have at least as many rows as
columns.

¢. Determine the rank of A.
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Q7: Applications to linear models: Linear regression least squares
Ref: https://calcworkshop.com/linear-regression/least-squares-regression-line/

You can use a programming language to find the answer for this question.

Given the following table of measured height and weight of 7 individuals,

Dataset Y~‘— mxf d

1 #
[l_so

Height (in) | Weight (Ib)

1 P

a) Assume that the weight (w) and height (h) are related by the following equation:
w =By + pih
_—
find the unknown variable 3y, B; .

b) Calculate and plot the residuals using the 8 found
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Q8) Least squares fit of other curves

You can use a programming language to find the answer for this question.

Given that y is generate by the following equation:
Yetean = Bo + B1x + Bax?
Ynoisy = Yelean T 1

forx = —3..3 and n is some random noise with mean 0,
we recorded the following value pairs:

x  =[-3, -2, -1, 0, 1, 2, 3]

Yetean =[43000  2.6000 15000  1.0000  1.1000  1.8000  3.1000];
n=[-0.0830 02203 —04999 —0.1977 —0.3532 —0.4077 - 0.3137];

Ynoisy = [4.2170  2.8203 1.0001 0.8023 0.7468 1.3923 2.7863];
Answer the followings:

find the parameters ﬁ:lean using (x, }’:lean) and ﬁnais,v using (X, }’notsy)}
why is the residual error using fjeqn With the equationy = S, + B1x + B, x? while it is not
zero when using foisy?
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while it is not zero when using 3,

Yelean = X Belean 9ives the exact solution to y = By +

On the other hand, using S,,0:sy generates ynoisy Which has residual error due to

the presence of n which is not accounted for in y = 5o + 1z + 5222




e) Givenx(n) = 3sin (—n+-),whatis X(k)? How is this answer differ to Q6d.
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Q1) Evaluatez = (2 —i)? + 72_—3;

and complex exponential form.

1 . . . .
+ o and give the result in rectangular, trigonometric polar

I PR PR’ rece, reo
i} Z= (-4 7240 1
re VT
= 4-@W T4 Fo4 oD A -
a+i 0 (2-) o+ G-
= 4-47-1+% 14—}(~8i-4+ -1
4+1 -2
= 340 4+ 10705F i
S 2
= 3-4i*arpi-L+d = 1?1 - lgi
O recronguine Do 157 s tang =I5 e g o= it (SB)  r= OE 430
2| &
: : . X —0-93% vod
& g pdr  rdsd = 1300 o )

@ umplex expa 10l 0!

Q2) Giveny = —2x? + 3x — ¢, where c is a real number, answer the following questions:

Find ¢ for the case when there is only 1 repeated root. AMOY

When ¢ = +o0, there will only be (repeated/complex/real)? Roots
When ¢ - —oo, there will only be (repeated/complex/real)? Roots
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Q3) Evaluate z* givenz = (1 + 21) DeWJUIVVef Hheorew)
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Given x = [2,0,0,3]7, find DFT coefficients X with N = 4. at difcrefc N Hme—pﬂimi

. T
GivenX = N. [O, 3e774,0,0 ] ,find x via IDFTwith N = 4, and suggest the equation

describing x[n] by inspection.

X DFT coefficients

T T
Given X = N. [2,3e_}7, 0, 0] , find solution of x found in Q5b, suggest the equation tell us how much ot the
describing x[n] by inspection.
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Q1 Lay5e/Ch5.1/pg273/Ex6+7
non-2evo

1 X 3 7
6. Is | —2 [ anecigenvectorof [ 3 3 7 |?1If so, find the

| 5 : 5

eigenvalue. A

A 2 -1
7. Is A = 4 an eigenvalue of 3 1 |?If so, find one

corresponding eigenvector.
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Q2) Lay5e/Ch5.1/pg274/

Find the eigenvector corresponding to eigenvalue = -2, for the following matrix
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Q3) Lay5e/Ch5/pg 274/Q20
20. Without calculation, find one eigenvalue and two linearly

independent eigenvectors of A = |:
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