


Problem 2
Computing the system matrix
and plugging in the constrains

we get that the element c, or a21 is zero,
which means that a ray
emitted from a given point on the

object plane will be focused to
a corresponding location on

the image plane no matter what the emitted angle.
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MatrixForm FullSimplify T3.R2.T2.R1.T1
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Problem 7
Here the lense is positive,
which means it' s thicker in the middle.

Refr1
1 nl nm

R1

0 1
; T

1 0
d
nl 1

;

Refr2
1 nm nl

R2

0 1
; nl 2.4;

nm 1.9; d 9.6; R1 50; R2 100;
MatrixForm Refr2.T.Refr1

0.98 0.0048
4. 1.04

Det Refr2.T.Refr1

1.





Problem 9
Look out for signs.

Trans1
1 0
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; Trans2
1 0
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;
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MatrixForm Simplify Refl2.Trans2.Refl1.Trans1
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MatrixForm Simplify Refl2.Trans2.
Refl1.Trans1.Refl2.Trans2.Refl1.Trans1

1 0
0 1

This of course is the identity matrix,
which when acting on any
ray gives the same ray back again.
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