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Majority

Majority(A)

Set c = 0 and ` = ;
for i = 1 to m do
if (ai = `) then
c = c + 1

else
c = c � 1

if (c < 0) then
c = 1, ` = ai

return `

a



Misra Freq . ftp.x
K - I counters

,
12-1 labels

*

' ÷ 'firm
;

' E'In
ifjq.no?ionsetLt#3ssoriesE--t::;:Y;

large counts

counters C- 4 ,
.

. . Ctu , }
for Cai e AD

f- ai EL ← matches a label l ;cj= G-  et

else ( aid L )
for JEG .  - G - D 5=5 - I

i 't ( c ; c- C
"

has ei⇐⇐)
* Is = ai , GE I



Misra-Gries

counter array C : C [1], C [2], . . . , C [k � 1]
location array L : L[1], L[2], . . . , L[k � 1]
Misra-Gries(A)

Set all C [i ] = 0 and all L[i ] = ;
for i = 1 to m do
if (ai = L[j ]) then
C [j ] = C [j ] + 1

else
if (some C [j ] = 0) then
Set L[j ] = ai & C [j ] = 1

else
for j 2 [k � 1] do C [j ] = C [j ]� 1

return C , L
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Streaming Median
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Frugal Median

Frugal Median(A)

Set ` = 0.
for i = 1 to m do
if (ai > `) then
` `+ 1.

if (ai < `) then
` `� 1.

return `.

Assume A  iid

order random



Frugal Quantile

Frugal Quantile(A, �) e.g. � = 0.75

Set ` = 0.
for i = 1 to m do

r = Unif(0, 1) (at random)
if (ai > ` and r > 1� �) then
` `+ 1.

if (ai < ` and r > �) then
` `� 1.

return `.


