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Solutions and mark sheet for first in-class test

Question 1
1 1 14
Compact notation: 1 -1 1|8
3 5 08
1 1 1| 4
Eliminations in the first column: 0 -2 0| 4
0 2 -3|-4
1 1 1|4
Elimination in the second column: 0 -2 0|4
0O 0 -3|0
11 1| 4
Normalising the last two lines: 0 1 0|-2
0 01, O
1 0 0| 6
Eliminations above the pivots: 0 1 0|-2
0 0 1, O
X1 = 6
Stating the solution: Xo = -2
X3 = 0
Question 2
X1 : freely chosen
1 -
o= 220 -x) =042
X3 : freely chosen
=4
Question 3

1
(a) fig, = (—2>
1
2
e, = 1
()

(b) Using the formula for the distance of a point from a plane obtains:
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(c) Using the formula for the nearest neighbour of a point @leae one obtains:
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Question 4

(a) Camera images of a 3D scene produce a two-dimensiortatgiclf one has more than one camera then one can
hope to reconstruct the 3D scene from the images. 1 point

(b) Allthat is required is to substitute the coordinateshaf points into the equations that define the planes:
QrinEr: 1x2-2x1+1x1=1

Q2inEz: 2x(—2)4+1x4—1x0=0

(c) The insight is that the direction of the line is given bg thormal to the plane. The rest is straightforward:
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X=Qi+s Mg, =1]+s| -2 1 point
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X:Q2+S~ﬁE2: 4 | +t- 1
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(d) Equating the two representations gives us three equeata the unknowns andt:

21s = 242
1-2s = 4+t
1+s = -t

By adding the last two equations we find-& =4 or s= —2. It follows from the last equation, for exam-
ple, thatt = 1. One can now check that these valuesS@ndt satisfy all three equations, so there is indeed
a solution (as lines in 3D normally doot intersect). From the value fa& we get for the point of intersection

2 1 0
Q=Qi-2-fig,=|1|-2| -2 |= 5 1 point
1 1 -1

Total points: 2



