Problem of the Week #2 March 15-22, 2004
Proposed by Bernardo Abrego and Silvia Fernéndez.

Find with proof the exact value of the sum

1 2 3 n
§+§+§+"'+2_n+”'

Note: If you are familiar with >-notation, the sum above can be written as

> n
Do

n=1

Solution by Takumi Saegusa. Let the partial sum
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Then, 2s,, =1+ % + 2% + -+ + smer. Subtraction gives
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L@ m, (mio
Thus,

hE
3| s

= lim s, = lim <2— (m_—i—?))
m—oo m—o0 2m

— 2 lim = — lim
m—oo 2M m—oo 2M—

N
Il
—

1

1
= 2- ﬂ%gnoo W — 0 (by L’hospital’s rule, since m — oo, 2™ — 0o as m — 00)

= 2-0=2.



