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Exercise Sheet 1

Exercise 1.1

For each of the following systems of linear equations, ttahe into the compact notation and solve by Gaussian e$imin

tion:

@ x + 2% + 3% = 1
X1 — X 4+ 4x3 = 0
2%+ X2 + 5X3 = 3

b)) 20 + 20 + x3 = -1 2 points

I
w

X1 - X + 2x

X1 + X2 + 3X3 = 3

) -4 — X — X3 = -3 2 points|
21 — 2% — X3 = 4
21 4+ X + 23 = -1
Exercise 1.2

For each of the following systems, say whether it is in eanéom and if so, describe the set of solutions:

1 -1 0]2 1 -1 1|2 1 -1 1|0
@ [o o0 o3 (ii) 0 0 1|3 (iii) 0 0 1|2
0 0 0|0 0O 0 0|0 0O 0 0|3

or

Exercise 1.3

A system of linear equations is calledmogeneous if the numbers on the right hand side are all equal to zero.xample
of a homogeneous system is the following (in the compacttioota

2 3 -1|0
11 -2|0
-2 4 0|0
You don't need to solve this; argue generally that for a hoemegus system the “Special Base Case 1" will not

Total points: 12

Stretcher Exercise 1

(You can earn twdoonus points by answering this question. Send your solution via emadiadly toO. K. Kl i nke@s.
bham ac. uk.)

Assumea, b, c,d are four numbersll different from each other, and we are given the system of linear equations

X1 + X2 + X3 + Xa = In
axy + bxo + o3 + dxa = 12
a2x1 + b2X2 + CZX3 + d2X4 = I3
a1 + b + Sxg + By o= 14

Argue that there is always exactly one solution (indepetige the value ofry,r,,r3,rs), in other words, none of the
special cases will occur when running Gaussian eliminatgiothis.



