Adding Fractions
IMP12
Comparison
Which journey over the same distance takes longer: one in which both halves of the distance are done at specified constant speeds, or one in which both halves of the time spent are done at the same specified constant speeds?
Which volume of mass is the greater: one in which both halves of the mass are fixed volumes, or one in which both halves of the volume are of fixed mass?
Series Addition (e.g adding resistances in series)
Reprise
You have already added 27 to 48 with different materials. 
Now add half of something to three-quarters of something.
Comment
What are we doing when we are adding?  Using the materials with fractions as actions upon them is about accumulation of portions of sets of objects. Note the role of de-nominated units.
Rule: “find the common denominator, then add the numerators”
Parallel Addition (e.g. adding resistances in parallel)
Crossed Ladders
[bookmark: OLE_LINK512][bookmark: OLE_LINK513]If in an alleyway there is a ladder from the base of one wall to the opposite wall, and another the other way, reaching to heights a and b respectively on the opposite walls, what is the height of the crossing point?
[image: ]                      [image: ]
SeeSaw theorem: in the second diagram, what is the relation between CD and AB and EF?
Two Numbers (Fibonacci)
An ath part of one number added to a bth part of another is as much as a cth part of the product of the two numbers.
Problems like this using particular numbers are posed and resolved, sometimes in more than one way by Fibonacci (1202, 1228) in his Liber Abacci (see Sigler 2003 p313-316).
[bookmark: OLE_LINK19][bookmark: OLE_LINK619]Meeting Point[footnoteRef:1] [1:  I inserted the 1 hr lunch break in the version received from Peter Liljedahl who got it from Natasa Sirotic who got it from Klaus Hoecshmann who got it from V. I. Arnold who reported that this problem was what attracted him to mathematics when he was a boy.] 

[bookmark: OLE_LINK508][bookmark: OLE_LINK509][bookmark: OLE_LINK505][bookmark: OLE_LINK506][bookmark: OLE_LINK507]People leave each of two towns at the same time, going to the other, and they all meet at noon, eating lunch together for an hour. One group continues their journey and reaches their destination at 7:15 pm, while the other group gets to their destination at 5pm. When did they start?
Comment
Rule: “Find the common numerator, then add the denominators”
Denote by 2x the square-root of x. What is c if ax bx = cx. Compare with the usual rule for indices.
Fraction is a rate, but givens are reciprocal rates
Farey Addition or Numerators & Denominators
Combining Marks
What overall scores would be achieved by someone who
	Scored 6 out of 12 on one part and 5 out of 10 on another part?  Scored 50% on one part and 50% on another?
	Scored 6 out of 12 on one part and 6 out of 10 on another part?  Scored 50% on one part and 60% on another part?
Combining Rates
On a journey, you cover 5 miles in 7 minutes on the first leg, and 4 miles in 9 minutes on the second leg. What is your average speed overall?
Farey-Ford Circles
For every such rational number p/q, draw a circle Cp/q of diameter 1/q2 that touches the x-axis exactly at p/q, and sits above this x-axis. The circles Cp/q touch each other in a funny pattern. It is here convenient to add the top horizontal line of the picture, and to consider it as the "circle" C1/0 of infinite radius that touches the x-axis at the infinity point 1/0. This collection of circles, with disjoint interiors, is the Farey-Ford circle packing.
[image: ]
See http://www-bcf.usc.edu/~fbonahon/STML49/FareyFord.html for more details.
Interpolation
Suppose it is known that f(a/b) > 0 and f(c/d) < 0. Then (a+c) / (b + d) is a good value to try as a better approximation to a root for f. Why?
Comment
Farey addition seems to be about combining portions or partitions.
Follow Up
MacMahon (1881) talked about chains (series) and yokes (parallel) and wrote down relationships between diagrams and arithmetical sums.
[bookmark: _GoBack]MacMahon, Percy, (1881). Yoke-Chains and Multipartite Compositions in connexion with the Analytical Forms called 'Trees' .  Proc. London Math. Soc. 22: 330-46.
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