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T‘ Ballot Problem: blocks south > block east
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“Pascal’s” triangle
from Siyuan yujian by
Zhu Shihjie, 1303 cE
Dates to Jia Xian circa
1100 cE,

possibly earlier in
Baghdad-Cairo or in
India.




1 4 6 4 1
1 510 10 5 1
1 6 1520 15 6 1
1 721 35 35 217 1
1 8 28 56 70 56 28 8 1
1 9 36 84 126 126 84 36 9 1

17 21
1 8 28 56 70 56\28\8 1
1 9 36 84 126 126 84\36\9 1

17 21
1 8 28 56 70 56\28\8 1
1 9 36 84 126 126 84\36\9 1




k(k+1)(k+2)

1
1

1 7 21 35 35
1 8 28 56 70 56\28\8 1

1 9 36 84 126 126 84\36\9 1

Lk(k+1) _n(n+1)(n+2) 1
; 2 3! 11 n
Lk(k+1)(k+ j-1)
k=1 j'

=7

1 7 21 35 35
1 8 28 56 70 56\28\8 1

1 9 36 84 126 126 84\36\9 1




How many regions do we get if we cut
space by 6 planes?

George Pdlya
(1887-1985)

Let Us Teach Guessing
Math Assoc of America,
1965




How many regions do we get if we cut
space by 6 planes?

0 planes: 1 region
1 plane: 2 regions
2 planes: 4 regions

3 planes: 8 regions

How many regions do we get if we cut
space by 6 planes?

0 planes: 1 region
1 plane: 2 regions
2 planes: 4 regions
3 planes: 8 regions

4 planes: ? regions

Cut a line
by points
0: 1
I 2
2: 3
3: 4
4: 5
506
6: 7




Cut a line Cut a plane

by points by lines
0: 1 1
1. 2 2
2: 3 4
3 4
4: 5
50 6
6: 7
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Cut a line Cut a plane

by points by lines
0: 1 1

1. 2 2

2: 3 4

3 4 7

4: 5

506

6: 7

4 regions are cut into two
pieces

Cut a line Cut a plane
by points by lines

0: 1 1

1. 2 2

2. 3 4

3 4 7

4: 5 11
506

6: 7




Cut a line Cut a plane
by points by lines

0: 1 1

1. 2 2

2 0)
3 4 ©)

4: 5

506

6: 7

Cut a line Cut a plane
by points by lines

0: 1 1

1. 2 2

2: 3 4
@ @
4 5 (@)
506

6: 7
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Cut a line Cut a plane

by points by lines

0: 1 1

I 2 2

2: 3 4

3: 4 7

4: 5 11

5. 6 16

6: 7 22

Cut a line Cut a plane Cut space
by points by lines by planes
0: 1 1 1

I 2 2 2

2. 3 4 4

3 4 7 8

4: 5 11

506 16

6: 7 22
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4th plane cuts each of the previous 3 planes on a line

Cut a line Cut a plane Cut space
by points by lines by planes
0: 1 1 1

1. 2 2 2

2. 3 4 4

3 4 @

4 5 11 ®

55 6 16

6: 7 22
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5th plane cuts each of the previous 4 planes on a line

Cut a line Cut a plane Cut space
by points by lines by planes
0 1 1 1
1. 2 2 2
2: 3 4 4
3: 4 7 8
4: 5 11 15
506 16 26
6: 7 22 79

lineby  plane  space
points by by
lines planes

1 1 1 1

2 2 2 11

3 4 4 1 2 1

4 7 8 1 3 3 1

5 11 15 1 4 6 41

6 16 26 1 5 10 10 5 1

7 22 42 1 6 152015 6 1
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line by

plane  space
points by by
lines  planes
1 1
2 2
4 4 1
7 8 31
11 15 6 4 1
16 26 10 10 5 1
22 42 15 2015 6 1
lineby plane  space
points by by
lines  planes
1 1
2 2
3 4
4 8
5 15
6 26
7 42 1
lineby plane  space
points by by
lines  planes
1 1
2 2
3 4
4 7
5 11
6 16
7 22
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Number of regions created when space is
cut by k planes:

HEHEHEY

Number of regions created when space is
cut by k planes:

HEARHA

Can we make sense of this formula?
What formula gives us the number of finite regions?

What happens in higher dimensional space and what
does that mean?

15



