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tion européennePas
al, Fibona

i and Seattle 
abs.Pas
al's triangle is a pretty pattern of numbers usually taught in the se
ondary s
hool. Thetriangle is shown below. To work out a number in the triangle, simply add the two above it (ex
eptthe end numbers whi
h are always 1).11 11 2 11 3 3 11 4 6 4 11 5 10 10 5 1
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al's triangle makes appearan
es in many real life situations, in
luding the streets of Seattle.In a street system where the roads form a grid, a 
ab driver has a 
hoi
e of routes whi
h will rea
ha destination in the minimum distan
e. For example in the 3 × 1 grid above the 
ab wants totravel from A to B. It has four possible routes, ea
h of whi
h is the same length.A
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In fa
t the number of minimum distan
eroutes available is always a number from Pas-
al's triangle, and the link be
omes 
lear ifyou look at the routes available for a Seattle
abby driving from point A (where 1st Avenuemeets Spring street) to any other jun
tion (weare ignoring the existen
e of one-way streetshere!). The 
hoi
e of routes along re
tanglesleads us to Pas
al's numbers, whereas routesalong equilateral triangle would lead us to dif-ferent numbers.Indeed, imagine that a Seattle 
ab has to drive you from jun
tion A along the triangular gridbelow, provided that: 1◦ the path doesn't have to be minimal anymore, and 2◦ the 
ab has todrive from left to right (no return). There is only one path to A (you don't move), one path to B(A → B), two paths to C (A → C and A → B → C).There are three paths to D, namelyA→C→D, A→B→D and A→B→C→D, andso on. Going further, you get the Fibona

inumber sequen
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B D F H J LInspired by Rob Eastaway & Jeremy Wyndham, Why do buses 
ome in threes? Porti
o, 2008.



Questions1. Give the next line on Pas
al's triangle. What is the 
omputation algorithm?2. What are the four possible routes mentioned in line 7?3. Complete the Seattle street grid for ea
h jun
tion. Why do you get Pas
al's numbers?4. In the triangular grid, 
ount the number of di�erent paths from A to E, to F .5. Conje
ture the number of paths from A to G, to H .6. The numbers found with the triangular grid are the numbers in the Fibona

i sequen
e:
F1 = 1, F2 = 1 and for all n ≥ 3, Fn = Fn−1 + Fn−2. Explain why this relation holds ingeneral in this situation.
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