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1. In the least-squares solution of the Gauss Markoff Model, the normal matrix can be singular. In
this case, the resulting adjustment system in rank defect. (a) what causes the singularity? (2)
show two examples of adjustment with rank deficiency and show the numbers of rank defects
in your examples. (20%)

2. Compare the principles and accuracies of relative positioning and precise point positioning
(PPP) in GPS. (15%)

3. The sides of a triangle ABC were observed by an EDM instrument having specified error of
+(2mm+3ppm). The observed length (in m) of the sides AB, BC and CA were 1234.00, 1345.00
and 1572.46, respectively.

(a) Calculate the area of triangle ABC (5%)
(b) Calculate the standard deviation of the area of triangle ABC (ignore the miscentering errors
of instrument and target) (10%)

4. In a problem of three-point resection, angle x and y were A .
measured by a Theodolite. The coordinates of control points e '/‘
A, B, and C were (XA, YA), (XB, YB), (Xc, Yc). ’ ‘_ R ’
(a) Please provide detail equations to determine the '\\. /
coordinates of P (10%) l"*-\: ,.;fx
(b) What is danger circle in three-point resection? How to H
avoid the danger circle? (5%) YRR SOk
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