The midsegment triangle is similar to the original triangle.
[image: image1.wmf]
First focus on ( MDH and ( ABH.  

Recall that M and D are the midpoints of AH and BH respectively.  Therefore, 
[image: image9..pict]

Also, ( MHD ( ( AHB.

Since 2 sets of corresponding sides of ( MDH and ( ABH are proportional and the included angles of the sides are congruent, then ( MDH ~ ( ABH.

 It follows that 
[image: image2.wmf].

Also, ( MDH ( ( ABH and 

(  DMH ( ( BAH.  

Line BH is a transversal to lines MD and AB.  Since 

(  MDH and ( ABH are corresponding angles that are congruent, then it follows that 

lines MD and AB are parallel.

[image: image5..pict]
By the same type of argument, we can show that



[image: image3.wmf]
while (  HDS ( ( HBC,


(  HSD ( (  HCB, and

 DS || BC.

(continue)

[image: image6..pict]
By the same type of argument, we can show that



[image: image4.wmf]
while ( HMS ( ( HAC,


( HSM ( ( HCA, and

 MS || AC.

---------------------------------------------------------------------------------------------------

So, we have established that the sides of the midsegment triangle are parallel to a corresponding side of the original triangle.  Also, each side of the midsegment triangle is half the length of its corresponding side in the original triangle.

Now, we must show that the corresponding angles of the triangles are congruent.  We will do this by extending the sides of both triangles:

[image: image7..pict]
If the original triangle is acute, notice that since the sides of the green triangle are parallel to the corresponding sides of the yellow triangle, the intersecting pairs of parallel lines create parallelograms (in red).  Remember that opposite angles in a parallelogram are congruent.  Also recall that vertical angles are congruent.  Using these facts, it follows that


( RAQ ( ( QMR ( ( DMS,


( WBX ( ( XDW ( ( MDS, and


( YCZ ( ( ZSY ( ( DSM. 

Since corresponding sides are proportional and corresponding angles are congruent, then


( ABC ~ ( MDS. 

(continue)

[image: image8..pict]
If the original triangle is obtuse, then our proof of congruent angles is a little different, but not that hard:


( CAB ( ( AQX (corresponding angles of parallel lines and a transversal),


( AQX ( ( SMD (corresponding angles of parallel lines and a transversal), so


( CAB ( ( SMD (transitive property).


( ABC ( ( QXB (corresponding angles of parallel lines and a transversal),


( QXB ( ( MDS (corresponding angles of parallel lines and a transversal), so


( ABC ( ( MDS (transitive property).


( ACB ( ( MSD (If two angles of one triangle are congruent to two angles of another triangle, then the third angles of each triangle are congruent).
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