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When a set of directions are observed, the zero position of the theodolite horizontal plate
is pointed, arbitrarily, in an unknown direction.  If the orientation of the zero position
would be known, an observed direction would be an observed azimuth.  We may think of
directions as being azimuths, made up of two parts; an observed quanity to be adjusted
and an unknown quantity, orientation unknown, to be estimated.  The orientation
unknown, Z, can be approximated by some quantity, 

~
Z , where  Z Z z= +~

∆  and z∆  is
estimated by the least squares solution.  As a matter of convenience, a set of directions is
numerically rotated so that the zero position of the plate is mathematically orientated to
one of the lines of sight.  The approximate value of the orientation unknown can now be
set to equal the approximate azimuth of the chosen line, computed from the approximate
coordinates of the end points.
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In the Figure we have a set of three directions.
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   but i jd  has been mathematically rotated to zero
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Z   is set equal to i j

~α ;  then,
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