
3 1 7 0 4 1 6 3

Upsweep
3 4 7 11 4 5 6 25 d = 2

3 4 7 11 4 5 6 14 d = 1

3 4 7 7 4 5 6 9 d = 0

sum[i] := sum[Li] + sum[Ri]

17
So at this point, the nodes contain partial sums of the result weʼd like. It turns out there is an analogous phase (the downsweep) that will build all the prefix sums. Weʼll do the downsweep 
first and then Iʼll justify it to you.



0 3 4 11 11 15 16 22

Downsweep (again)
11 0

4 0 5 11

3 0 7 4 4 11 6 16

out[Li] := out[i]
out[Ri] := sum[Li] + out[i] 

3 1 7 0 4 1 6 3

25

11 14

4 7 5 9

27
Working in-place obscures the fact that we are really working with two trees sum and out, generated by the upsweep and downsweep, respectively. The red arrows (which update the right 
child in out) are taking partial sums from the upsweep sum tree.

Weʼll note here that each node in sum is the sum of the leaf nodes below it.



0 3 4 11 11 15 16 22

Downsweep (again)
0

4 0 5 11

3 0 7 4 4 11 6 16

out[Li] := out[i]
out[Ri] := sum[Li] + out[i] 

3 1 7 0 4 1 6 3

25

11 14

4 7 5 9
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3 1 7 0 4 1 6 3 0 3 4 11 11 15 16 22

Downsweep (again)
0

0 11

0 4 11 16

out[Li] := out[i]
out[Ri] := sum[Li] + out[i] 

25

11 14

4 7 5 9

29


