MATH 131 Assignment 8                                                 Adrian Ilie


Problem 10.2 (b): Use A=180 to prove PT!.
A=180: The sum of the angles of a triangle is equal to 180 degrees.

PT!: If two lines are parallel transports (PT) along one line then they are PT along ALL transversals.

There are 3 cases, which are discussed in the following paragraphs.
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Figure 1: Parallel transports along intersecting lines.

Let AC and BD be parallel transports along line EF. Then, angle KIF=angle LJF.

Let GH be another transversal that intersects EF at point M.

 We have angle KIM+angle IMK+angle IKM=180 degrees.

Also, angle LJM+angle JML+angle JLM=180 degrees.

But angle IMK=angle JML (they are the same), and angle KIM=angle LJM (parallel transport).

It follows that angle IKM=angle JLM, or lines AC and BD are parallel transports along line GH.
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Figure 2: Parallel transports along parallel lines.

If lines EF and GH do not intersect, in the plane they are parallel. It follows that they are parallel transports of each other along AC and BD.

Thus, angle CKH=angle CIF and angle DLH=angle DJF.

But angle CIF=angle DJF, since lines AC and BD are parallel transports along EF.

It follows that angle CKH=angle DLH, or lines AC and BD are parallel transports along line GH.
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Figure 3: Parallel transports along lines that intersect on a point on one of the transports.

Lines EF and GH can also intersect on a point that’s on AC or BD (i.e., M=I=K). Then, angle CMF=angle DJF.

We have angle JML+angle MJL+angle LJM=180 degrees.

Also, angle LJM+angle BJM=180 degrees (B,L,J are collinear).

It follows that angle JML+angle MJL= angle BJM.

Also, angle BJM=angle CMJ, by parallel transport.

So, angle JML+angle MJL= angle BJM=angle CMJ.

But angle CML+angle LMJ=angle CMJ.

It follows that angle CML=angle MLB.

Since angle MLB=angle DLH, it follows that angle CML=angle DLH, or AD and BC are parallel transports along line GH.

