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Proposition I1.11
To cut a line AB at a point H such that (AB)? = (AB)(HB).
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Let AB be a straight line.

Draw square ABC'D. (1.46)

Bisect AC at E (Prop. I.11)

Draw BE.

Extend CA to F sothat BE = EF.

Draw square AFGH.

Claim: (AB)(HB) = (AB)?

Proof:

Extend GH to K.

(CF)(AF) + (FA)? = (EF)? (Prop. 11.6)
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Since EF = EB, (CF)(AF) + (EA)? = (EB)%. (CN.1)

Now (EB)? = (EA)? + (AB2,

(CF)(AF) + (FA)? = (FA)? + (AB)~

So (CF)(AF) = (AB)%

So CFGK = ABDC.

Subtract AHC'K from both sides, which leaves (AH)?> = HBDK.
(AH)? = (HB)(BD).

But BD = AB, so (AH)? = (HB)(AB).
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Comments:
1. Euclid refers to this as the "Extreme and Mean ratio”.

2. Another way of writing this is AB/AH = AH/AB. This is called three
magnitudes in continued proportion, and means we have a golden rectangle.

3. If we have a line AB cut in this way such that AH = x and HB = 1, then

T = % which is called the Golden Ratio, and is referred to as 7, from the

Greek Tome, "to cut”.
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