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MIT PRIMES STEP Junior Group: Chess Adventure

Shoelace in 7×k rectangle: 2k – 3

Islands of size 7k: 14k² – k – 2
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Islands of size 7k – 1: 14k² – 3k – 3

Islands of size 7k – r: 14k² – (2r + 1)k – 2

Islands of size 7k – 6: 14k² – 20k + 4

Note: When squares are repeated, the larger 
number is put in the square (61, 65, and 68 here.)
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Straight Spiral
(Divide n by 6, and let k be the quotient and r be the remainder)
 Let f (n) denote the number of moves to survey Island n
 n = 6k + r
 Recursive Formula: f (n+6) = f (n) + 4(n+3) 
 General Formula:

f (n) = 16k² + 4rk + s(r)
s(0) = –2 s(3) = 1
s(1) = –1 s(4) = 4
s(2) = 0 s(5) = 7 
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Zig-zag Spiral
(Divide n by 8, and let K be the quotient and R be the remainder)
Let g(n) denote the number of moves to survey Island n
n = 8K + R
Recursive Formula: g(n+8)= g(n)+4(n+5) 
General Formula:

g(n) = 16K² + (4R + 4)K + t(R)
t(0) = –2 t(4) = 4
t(1) = –1 t(5) = 8
t(2) = 1 t(6) = 11
t(3) = 2 t(7) = 14
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● Eat (2 hrs)
● Beauty sleep (1 hr)
● Get makeup applied (8 hrs)
● Beauty sleep (1 hr)
● Pick out clothes (8 hrs)
● Sleep (4 hrs)
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Thank you to the MIT PRIMES STEP program and Dr. Tanya 
Khovanova for providing us with this opportunity.

Special Thanks to:
Our Family and Friends,

Especially our Parents.

MIT PRIMES STEP Junior Group: The Struggles of Chessland



MIT PRIMES STEP Junior Group: The Struggles of Chessland



MIT PRIMES STEP Junior Group: The Struggles of Chessland


