Elements of Linear Algebra Week 1 Exercises

Week 1: Basic Calculus Review

Find the (complex) roots of the polynomial

p(r) =2* +4zx +13
) x1 =424 30, xo = +2 — 3i
) r = -3+ 22 T = —3—2
) 1=
) T =

r1 =43 — 21, xo = +3+ 2¢
r1=—2—31, 19 =—2+4 3
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Let p(x) be a polynomial of degree n with arbitrary complex coefficients. Which
of the following is true?

(a)

—
'U

f
p(z) can be real and also imaginary.

() = c(z — aq)(x — ag)...(x — o) with g, ..., € R, then the roots of

)
(b) p(z) has exactly n roots (considering multiplicities)
(¢) p(z) can have no roots
(d) If z is a root, then its complex conjugate Z is also a root

3. Single

Find all the values of the parameter A for which the equation

222 — Az +A=0
has no real solutions.

A€ {0,8}
€ (0,8)

(—o0
(=8 )
4.

The number 5.2137
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,0) U (8, 00)
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d) X
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(a) an integer

(b) a real number

(c) a rational number
(d) a natural number

Assuming that z = a + bi is a complex number, compute real and imaginary part
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1 a? — v? 1 —2ab
b)Re[=)=————Im(= ) =—"—
(b) e(z2> (a2 + 622’ m<22) (a? + b2)?
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1 a® + b? 1 —2ab

) =—"1" 1 Sl =
(¢) Re (z2> (a2 b2 " <22) (a® + 02)?

1 a® + b? 1 2ab
dRe[=)=—"—Im(—)|=—"—"—
(@) e<22> (a? + 622 m<22) (a? + b2)?

6. ] )

Let p(x) be a polynomial of degree n with real coefficients. Which of the following

is true?

p(z) can have less than n complex roots

If p(z) is odd, it can have no roots

If z is a root, then its complex conjugate is z* is also a root
p(z) has n distinct real roots
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8. ] &)

Which of the following does not describe the rational numbers Q?

gt o Wl N
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(a) Q:{%|n,m€Zandm7§O}
n —n
E|n,m€N}U{E\n,mEN}U{O}

{
Q:{%Ml,meN}
Q {%|n€Zandm€N}

(a) Domain(g) = [0, 00), Range(g) = (—00,00)
(b) Domain(g) = (=00, 00), Range(g) = [0, 00)
(C) Domam(g) = (—O0,00), RCLTLQ@ g) - [1700)
(d) Domain(g) = [0, 00) Range(g) = (—o0, 0)

10.

Let f(x) = 27%*"®, Determine the domain and range of f(z) and its inverse f~'(x).
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(a) Dom(f> - (—O0,00), Ran( ) = (07 00)7
Dom(f™') = (0,00), Ran(f™!) = (—o0, 00)

(b) Dom(f) = [0,00), Ran(f) = [0,00),
Dom(f~') =1[0,00), Ran(f~') = [0, 00)

(c) Dom(f) = (0,00), Range(f) = (—o0, 00),
Dom(f™') = (=00, 00), Ran(f™") = (0, 00)

(d) Dom(f) = _00700)7 Ran(f) = [07 )a
Dom(f~') =1[0,00), Ran(f™') = (—o0, c0)

Total of marks: 10



