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Full marks for three questions.

(1) Use the Gram-Schmidt process to find an orthogonal basis for the subspace U of R4 consisting of
the solutions of the equation
3z1 — 229+ 23— 324 =0.

(i) By completing the square, or otherwise, express the quadratic form
222 4 3y + 2% — 4oy + 42z
as a linear combination of squares of homogeneous linear polynomials.
(iii) Suppose that u;, us are orthogonal vectors. Prove that if v is any vector, and if
u v -uy

'V' -
= u; + uy
uj-ug uz-uz

thenp-u; =v-u (1 =1,2).

By applying the Gram-Schmidt process to the functions 1, z, 2, find polynomials ug(z), ui(z), ua(x)
which are orthogonal with respect to the inner product

1
fg= /0 f(2)g(z) dz.
Then use ug(), ui(z) to find a polynomial of degree 1 (or less) which approximates the function

f(z) = 2.

2 -2 1
A=1|-2 -1 2
1 2 2

Find an orthogonal matrix P such that P*AP is diagonal.

Let

Sketch the surface 222 — y2 + 222 — 42y + 222 + 4yz = 1 with respect to suitable axes along eigenvectors
of A.

Consider he problem of minimising the expression 9y; + 3y + 5ys subject to the constraints
Yi+2y2—2y3 > 6
Y1—2y2+3y3 > 2
Y1, Y2, 432> 0
Formulate the dual problem, and solve both problems.



