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Refraction

AO = ArcTan[il-1i0, jl-joO]
Al = ArcTan[i2-1i1, j2-j1]
T1 = ArcTan[nl - i1, ml- j1]

Bl =A0-

nSin[Q1] = Sin[R1]
nSin[T1-Al] =Sin[B1-T1]
nSin[T1l-Al] = -Sin[A0-T1]
Al - T1 + ArcSin[SIn[A0-T1] /n]

A2 = ArcTan[i3-12, J3-j2]
T2 = ArcTan[n2 - i2, m2 - j2]

B2=Al-n

Sin[Q2] = nSin[R2]
Sin[T2-A2] =nSin[B2-T2]
SIN[T2 - A2] == -nSin[Al - T2]
A2 - T2 + ArcSIn[n SIin[Al -T2]]
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Surfacel

==alx?+bl
0==alx?- (y-bl)

= Pointl

P1:{I1, J1, O}

m V1
{2alll, -1, 0}
m L1
x-11 -J1i
=Y = tl
2alll -1
m eP1
(2al111tl+11, J1- t1, 0}
al (2allltl+11)?- (J1-tl1-bl) ==
a1 11?2 + bl =J1
{11, a1 11?2 + b1, 0}
{(nl, ml, 0} = {-2al111+11,J1-1, 0}
= AO
AO = ArcTan[I11 - 10, J1 -J0]
Al = ArcTan[12- 11, J2 - J1]
Tl =ArcTan[nl - 11, ml-J1]
B1=A0-rx
nSin[Q1] = Sin[R1]
NnSin[Tl-A1] = Sin[B1 - T1]
nSin[T1l - Al] == -Sin[A0 - T1]
Solve[nSin[T1l - Al] == -Sin[AO - T1], Al] // InputForm
Al - T1 + ArcSiIn[SIn[AO - T1] / n]
Surface2

y==b2
0= -(y-Db2)
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= Point2
P2 : {12, J2, 0}
Solve[{J2 = Tan[Al] (12-11) +J1, J2 == b2}, {12, J2}]

{{12 > -Csc[Al] (-b2Cos[A1] +J1Cos[Al] - 11Sin[Al]), J2 - b2}}

m V2
{0, -1, 0}
m L2
-J2
4 = 12
-1
m eP2
{12, J2 - t2, 0}
-(J2-1t2-b2) ==0
b2 == J2
{12, b2, 0}
{n2, m2, 0} = {12, J2 - t2, 0}
m Al
A2 = ArcTan[13 - 12, J3 -J2]
T2 = ArcTan[n2 - 12, m2 - J2]
B2=Al-nx
Sin[QZ] ==nSin[R2]
Sin[T2 - A2] ==nSin[B2 -T2]
SIN[T2-A2] =nSin[Al - 7-T2]
SIN[T2 - A2] == -nSin[Al - T2]
Solve[Sin[T2 - A2] == -n Sin[Al - T2], A2]
A2 - T2 + ArcSin[n Sin[Al - T2]]
= Point3

P3: {13, J3, 0}
Solve[{J3 == Tan[A2] (13- 12) +J2, J3 == b3}, {13, J3}]

({13 > -CsC[A2] (-b3Cos[A2] +J2Cos[A2] - 12Sin[A2]), J3 - b3}}



