Mathematical Techniques I1: Algebra (Physics Year 1 Term 1) PL8 06/11/2007

Problems for Lecture 8: Linear Equations | & Determinants

1.

Determine whether the following sets of linear equations have a unique solution and
comment on your conclusion in each case:
8X; + X, +8X%3 =12 X+ X, + X3 =1
12 3 4%, +7X, —2%3 =10 12
(@) 6% +4x%,+4%;=8 (b) () 2% —-2x,+2%;=0
X; —3Xy +2X; =6

The two planes
X+3y+z=8

2X+y+3z2=7

intersect in a line.

(@) Find the coordinates of the point where the line intersects the plane y = 0.

(b) Find a vector that is normal to each plane.

(c) Find a vector directed along the line of intersection.

(d) Use the results of (a) and (c) to obtain an equation for the line of intersection.
&1 4y Y3

When the 3x3 determinant detA=|a,; a,, a,5| is expanded after the first column,
d31 d3 g3

the result is det A = ay; (ay,833 — 835853) — 81 (31833 — A3p8y3) + 831 (85893 — Andy3) -

Expand the determinant after the second row and after the third column and show that

the three results are identical.

Consider once again the determinant of the 3x3 matrix

Qy Qp 93
detA=|ay a, ay|=ay;(8y)as3 —ag8p3) — (81833 —Agp813) + 831 (Q128p3 — Appy3)

A3 Q3 ags

(@ How many terms are there in the sum?

(b) How many multiplications have to be carried out to find each term?

(c) How many multiplications have to be carried out to calculate the entire
determinant?

(d) Repeat (a)-(c) for a 4x4 determinant

(e) Repeat (a)-(c) for an nxn determinant.

()  How many multiplications would be required to evaluate a 25x25 determinant?

() The fastest computer in the world can carry out about 360 Terra Flops = 3.6- 10*
operations per second. How long would it take it to evaluate a 25x25 determinant
in this way?



