
EliminateB:a � Hxr - xL2
+ y2 + x2 + y2 , b � Hxl - x L2

+ y2 + x2 + y2 >, xF

b4 Ia2 - xr2M + a b3 I-2 a2 + 2 xr2M + a b xl I2 a2 xl - 2 xl xr2 - 8 xr y2M +

b2 Ia4 - 2 a2 xl2 + 2 a2 xl xr - 2 a2 xr2 + 2 xl2 xr2 - 2 xl xr3 + xr4 + 4 xr2 y2M �

xl2 Ia4 - a2 xl2 + 2 a2 xl xr - 2 a2 xr2 + xl2 xr2 - 2 xl xr3 + xr4 - 4 a2 y2M

SolveAb4 Ia2 - xr2M + a b3 I-2 a2 + 2 xr2M + a b xl I2 a2 xl - 2 xl xr2 - 8 xr y2M +

b2 Ia4 - 2 a2 xl2 + 2 a2 xl xr - 2 a2 xr2 + 2 xl2 xr2 - 2 xl xr3 + xr4 + 4 xr2 y2M �

xl2 Ia4 - a2 xl2 + 2 a2 xl xr - 2 a2 xr2 + xl2 xr2 - 2 xl xr3 + xr4 - 4 a2 y2M, yE

::y ®

-
1

2 a2 xl2 - 2 a b xl xr + b2 xr2
I,I-a4 b2 + 2 a3 b3 - a2 b4 + a4 xl2 - 2 a3 b xl2 + 2 a2 b2 xl2 - a2 xl4 - 2

a2 b2 xl xr + 2 a2 xl3 xr + 2 a2 b2 xr2 - 2 a b3 xr2 + b4 xr2 - 2 a2 xl2 xr2 +

2 a b xl2 xr2 - 2 b2 xl2 xr2 + xl4 xr2 + 2 b2 xl xr3 - 2 xl3 xr3 - b2 xr4 + xl2 xr4MM>,

:y ®
1

2 a2 xl2 - 2 a b xl xr + b2 xr2
I,I-a4 b2 + 2 a3 b3 - a2 b4 + a4 xl2 - 2 a3 b xl2 + 2 a2 b2 xl2 -

a2 xl4 - 2 a2 b2 xl xr + 2 a2 xl3 xr + 2 a2 b2 xr2 - 2 a b3 xr2 + b4 xr2 - 2 a2 xl2 xr2 +

2 a b xl2 xr2 - 2 b2 xl2 xr2 + xl4 xr2 + 2 b2 xl xr3 - 2 xl3 xr3 - b2 xr4 + xl2 xr4MM>>

FullSimplifyB

::y ® -
1

2 a2 xl2 - 2 a b xl xr + b2 xr2

I,I-a4 b2 + 2 a3 b3 - a2 b4 + a4 xl2 - 2 a3 b xl2 + 2 a2 b2 xl2 -

a2 xl4 - 2 a2 b2 xl xr + 2 a2 xl3 xr + 2 a2 b2 xr2 - 2 a b3 xr2 + b4 xr2 - 2 a2 xl2 xr2 +

2 a b xl2 xr2 - 2 b2 xl2 xr2 + xl4 xr2 + 2 b2 xl xr3 - 2 xl3 xr3 - b2 xr4 + xl2 xr4MM>,

:y ®
1

2 a2 xl2 - 2 a b xl xr + b2 xr2

I,I-a4 b2 + 2 a3 b3 - a2 b4 + a4 xl2 - 2 a3 b xl2 + 2 a2 b2 xl2 -

a2 xl4 - 2 a2 b2 xl xr + 2 a2 xl3 xr + 2 a2 b2 xr2 - 2 a b3 xr2 + b4 xr2 - 2 a2 xl2 xr2 +

2 a b xl2 xr2 - 2 b2 xl2 xr2 + xl4 xr2 + 2 b2 xl xr3 - 2 xl3 xr3 - b2 xr4 + xl2 xr4MM>>F

::y ® -

I-b2 + xl2M Ha - xrL Ha - b + xl - xrL Ha + xrL Ha - b - xl + xrL

2 Ha xl - b xrL2

>,

:y ®

I-b2 + xl2M Ha - xrL Ha - b + xl - xrL Ha + xrL Ha - b - xl + xrL

2 Ha xl - b xrL2

>>

EliminateB:a � Hxr - xL2
+ y2 + x2 + y2 , b � Hxl - x L2

+ y2 + x2 + y2 >, yF

a b2 + b I-a2 - 2 x xr + xr2M � a xl H-2 x + xlL
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SolveAa b2 + b I-a2 - 2 x xr + xr2M � a xl H-2 x + xlL, xE

::x ®
a2 b - a b2 + a xl2 - b xr2

2 Ha xl - b xrL
>>

In[1]:= FullSimplifyB::x ®
a2 b - a b2 + a xl2 - b xr2

2 Ha xl - b xrL
>>F

Out[1]= ::x ®

a IHa - bL b + xl2M - b xr2

2 a xl - 2 b xr
>>

Vysledne vztahy pro výbo/et bodu odrazu ve tvaru použitém v programu
f, g - jsou dráhy zm ené sonarem.

y �

I-g2 + xl2M Hf - xrL Hf - g + xl - xrL Hf + xrL Hf - g - xl + xrL

4 Hf xl - g xrL2
, x ==

f IHf - gL g + xl2M - b xr2

2 f xl - 2 g xr

Vyjadreni vztahu pro kontrolovanou trojúhelníkovou nerovnost.

In[8]:= EliminateB

:c � x2 + y2 , a � Hx - xlL2
+ y2 , b � Hxr - xL2

+ y2 , a + c � f, b + c � g>, 8x, y, a, b<F

Out[8]= Ixl I-2 c g + g2 + xl xr - xr2M � -2 c f xr + f2 xrM

In[10]:= SolveAxl I-2 c g + g2 + xl xr - xr2M � -2 c f xr + f2 xr, cE

Out[10]= ::c ®
g2 xl - f2 xr + xl2 xr - xl xr2

2 Hg xl - f xrL
>>

In[18]:= FullSimplifyB
g2 xl - f2 xr + xl2 xr - xl xr2

2 Hg xl - f xrL
� cF

Out[18]=

-g2 xl + xr If2 + xl H-xl + xrLM

-2 g xl + 2 f xr
� c

In[12]:= EliminateB

:c � x2 + y2 , a � Hx - xlL2
+ y2 , b � Hxr - xL2

+ y2 , a + c � f, b + c � g>, 8x, y, a, c<F

Out[12]= Ixl I2 b g - g2 + xl xr - xr2M � f2 xr + f H2 b - 2 gL xrM

In[14]:= SolveAxl I2 b g - g2 + xl xr - xr2M � f2 xr + f H2 b - 2 gL xr, bE

2   echo_map.nb
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In[23]:= ::b ®
g2 xl + f2 xr - 2 f g xr - xl2 xr + xl xr2

2 Hg xl - f xrL
>>

FullSimplifyBb ==
g2 xl + f2 xr - 2 f g xr - xl2 xr + xl xr2

2 Hg xl - f xrL
F

Out[23]= ::b ®
g2 xl + f2 xr - 2 f g xr - xl2 xr + xl xr2

2 Hg xl - f xrL
>>

Out[24]= b �

g2 xl - 2 f g xr + xr If2 + xl H-xl + xrLM

2 g xl - 2 f xr

In[16]:= EliminateB

:c � x2 + y2 , a � Hx - xlL2
+ y2 , b � Hxr - xL2

+ y2 , a + c � f, b + c � g>, 8x, y, b, c<F

Out[16]= f2 xr + f H-2 g xl - 2 a xrL � xl I-2 a g - g2 - xl xr + xr2M

In[17]:= SolveAf2 xr + f H-2 g xl - 2 a xrL � xl I-2 a g - g2 - xl xr + xr2M, aE

Out[17]= ::a ®
2 f g xl - g2 xl - f2 xr - xl2 xr + xl xr2

2 Hg xl - f xrL
>>

In[25]:= FullSimplifyB::a ®
2 f g xl - g2 xl - f2 xr - xl2 xr + xl xr2

2 Hg xl - f xrL
>>F

Out[25]= ::a ®

-2 f g xl + f2 xr + xl Ig2 + Hxl - xrL xrM

-2 g xl + 2 f xr
>>

Vysledne strany trojuhelnik nutné pro zjist ní existence výsledného bodu.

a ==

-2 f g xl + f2 xr + xl Ig2 + Hxl - xrL xrM

-2 g xl + 2 f xr
,

b �

g2 xl - 2 f g xr + xr If2 + xl H-xl + xrLM

2 g xl - 2 f xr
, c ==

-g2 xl + xr If2 + xl H-xl + xrLM

-2 g xl + 2 f xr
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