1. (5 marks) Put your answer in the space provided for each part.

(a) For all complex numbers z, |z| = |z|. True or false.

T

(b) 1,1+ z and 22 1 23 is a basis for the vector space of polynomials of degree less than or
equal to 3. True or false.

_F

c) fu=(3,1+2¢,2)and v = (3,1 —14,0)in C® then u-v =. ’-I
(c)

3~ + vy ve)Y = =3+ -2+ 3¢

(d) Suppose V is a real inner product space and u,v € V such that (u,u) = 2, (u,v) = —1
and (v,v) = 1. Compute ||u+ v||.

\T<u,u>+z<u,v7+<%"> - JZ-Z*" = |

(e) In the inner product space of continuous functions on [—1, 1] with inner product given
by

- 1
(f.9) = [ fodz,
compute the inner product of 1 with z2.
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2. (a) (2 marks) Express ] " in the form a + bi.
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(b) (3 marks) Find all complex numbers z such that z* = —1.
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3. (5 marks) Show that the set of continuous real-valued functions f on [0, 1] which satisfy
f(0) = f(1) = 0 is a subspace of all continuous functions on [0, 1].
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4. (5 marks) Suppose A is the invertible matrix
1
-1
1

We know that the function given by (u,v) = Au- Av is an inner product on R3. Compute the
distance between (1,0,0) and (0, 1,0) with respect to this inner product.
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I+ w= [J)o,a“)) y= (0,05 Tlr AluvN= Jl vl

] \)<‘u~v’)u*v(>. U-v = [[)_“0-\

O‘\j A(Mfﬂ h ’Z{ So
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X(M,VS = f(2>~f)ﬂ« (2,-1,1)
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