New Years Sum
12 February 2020

Jim Stevenson

Here is another problem from the 2020 Math Calendar to stimulate
your mind ([1]).
9+6+4+§+E+...: ?
3 9

Remember that the answers to Math Calendar problems must all be
whole numbers representing days of the month.
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Solution
First, write out the series in terms of powers of 2 and 3.
23 4 2n+2
S=3"+23+22 + T+ +..+ +...
3 3 3"
Complete the pattern in the first three terms.
20 21 22 23 24 2n+2
S:7+—_1+—0+—1+—2+...+ +...
3 3 3 3 3 3"

Factor out 27 and then (2/3)” to reveal a geometric series.
2—2
A2
S=2 37
2 2 3 n+2
S = 2227 1+%+(2j +(gj +...+(gj +...
3 3 3 3 3

Thus we have the answer.

-1 0 1 2 n
+22%+22§—0+22%+22§—2+...+22(§J +...
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