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Let A be a stream of: elements(ay, . ..,a,,) where eachu; has an integer value in the ranflem|. We are
allowed one pass on the elements, meaning that we can vidwsgaam element once, in order. We are interested
in answering queries od that use space sublinearsimandm. Note, many problems are trivial if they are allowed
O(n) or O(m) space.

We first solve the problem of detecting if any valgez [0, m] occurs at Ieasgn times using only a constant
amount of space. A-heavy hitter is a value in1, m] that occurs more tha#v times. The first simple algorithm can
solve for aII% heavy hitters, of which there are at mast

Next we will extend this technique to finding &lheavy hitters using@(1/0) space and amortized constant time
per stream item. Finally, we show how to perform the sameriilgn with worst case constant time per stream
element.



