






dms Az12 tdeg⋅( ) 340.210715=Az12 atan2 Y2 Y1−( ) X2 X1−( ),  2 π⋅+:=

D12 419.22919=D12 X2 X1−( )2 Y2 Y1−( )2+:=

dms Az23 tdeg⋅( ) 17.275899=Az23 atan2 Y3 Y2−( ) X3 X2−( ), :=

D23 547.30655=D23 X3 X2−( )2 Y3 Y2−( )2+:=

Distances and azimuths between the control points

Solution:

β 8.15468:=α 8.2821:=

Y3 7271.556:=X3 8026.044:=α is the angle between points
1 and 2 (designated by the USC&GS
as p") while β is the angle 
between points 2 and 3 (designated
by the USC&GS as p').

Y2 6749.484:=X2 7861.772:=

Y1 6354.664:=X1 8002.734:=Given the following values:

_______________________________________________________________________________
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Example 3-Point Resection Problem:



In triangle P-1-3

AP13 π y radians β( )+( )−:= dms AP13 tdeg⋅( ) 170.23245=

Az3P Az31 y−:= dms Az3P tdeg⋅( ) 180.06340=

D3P
b

sin radians β( )( ) sin AP13( )⋅:= D3P 1065.38438=

The coordinates of point P:

XP X3 D3P sin Az3P( )⋅+:= XP 8024.009=

YP Y3 D3P cos Az3P( )⋅+:= YP 6206.174=

Checking the results:

AP12 π radians α( ) x+( )−:= dms AP12 tdeg⋅( ) 168.30200=

D2P
c

sin radians α( )( ) sin AP12( )⋅:= D2P 567.0159=

Az2P Az12 π−( ) x+:= dms Az2P tdeg⋅( ) 163.222620=

D31 X3 X1−( )2 Y3 Y1−( )2+:= D31 917.18826=

a D23:= b D31:= c D12:=

Az31 atan2 Y3 Y1−( ) X3 X1−( ),  π+:= dms Az31 tdeg⋅( ) 181.272271=

A Az31 π+( ) Az12−:= dms A tdeg⋅( ) 21.06156=

S
A radians α( )− radians β( )−( )

2
:= dms S tdeg⋅( ) 2.11039=

Z atan2 b sin radians α( )( )⋅ c sin radians β( )( )⋅,( ):= dms Z tdeg⋅( ) 24.01483=

ε atan2 tan Z
π
4

+





tan S( ),





:= dms ε tdeg⋅( ) 0.50152=

x S ε+:= dms x tdeg⋅( ) 3.01190=

y S ε−:= dms y tdeg⋅( ) 1.20487=



The coordinates of point P:

XP X2 D2P sin Az2P( )⋅+:= XP 8024.009= check

YP Y2 D2P cos Az2P( )⋅+:= YP 6206.174= check


