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Infinite nesting

A usual way to deal with infinitely nested expressions is to set a repeating part equal to some
parameter, form an equation with respect to that parameter and solve it.

For example, to calculate 4/2,/2,/2, /=" first we set {/24/24/2,/- = t. From that we get an

equation ¢t = V2t¢, whose solutions are 0 and 2. Zero is obviously not a reasonable root, so two
must be the actual value of the considered nested root.

Exercises

Nel. Calculate /3 5y/3\/
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Ne2. Solve an equation z = 2.

Ne3. (MIT Integration Bee, 2020) Calculate / ry/wy /2y /o da.
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Ned. (MIT Integration Bee, 2014) Calculate / \/x + \/:c +4 /T + /- dr.
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Neb. (MIT Integration Bee, 2010) Calculate / \/1 + x\/l +xy/1+x/ dz.
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Ne6. (MIT Integration Bee, 2026) Calculate / \/.1'2 +ax 4+ P+ + /o de
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Ne7. (MIT Integration Bee, 2024) Calculate /—ii dz.
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Ne8. (MIT Integration Bee, 2018) Calculate / zyfx /ey da
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Ne9. Prove that so-called golden ratio ¢ = 1+2\/3 can be expanded as the following infinite
continued fraction:
p=1+ ! 1
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Nel10. (MIT Integration Bee, 2017) Calculate lim I,,, where I} = / a = /—xl’
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Nell. (MIT Integration Bee, 2025) Calculate / 3/\1/55 xR oy da,
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