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MultiplicativeChernoff bound
let X m XnC 0,1 beindependent

How to estimate the area of a circle µ ETx m xn EECO.is

P X t Xn CHEM e EM

P xitmtxn.EC em e EM
1,1

sample pet2,27 unit random

Pipe
Area 6.785

2,1 Xi m XKE 0,1

X 1 if ith sample in

0 otherwise

PTX tntXk ite pipe In e replpe IN

812 for K 011094

similar for PEX mtXk 1 E Plpe 117
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sjunctivenormalform

DNF 9 x m Xn x 1 3 91 V xz1xy̅1m V

easy to decide if 9 satisfiable_

How many assignments satisfy 9

estimate
can we

TRUE Is 2
this
M X m XK

X
1 if 9 ith sample TRUE
0 otherwise

r X tmtXk HE µn e
EMK 2 MultiplicativeChernoff bound

let X m XnC 0,1 beindependent
µ ETX tmt Xn EECO1

what if µ 2 p xtmtxn item e em

P X tmtXn 1 eM e EM








































































































1,2

Mean estimation

Input independentsamples of 0,1 samplejÉT2,27unit random

Goal estimate ETX efficiently w few samples
Pipe Are t.rs

8 in

PTX t XK HEPlpe In

Sampling approach e rceptpe.lk
812 for K 011094

1 Sample X Xp qq.mn
x 1 3 91 V x3 xy̅1m

Howmany assignments satisfy 9

2 return X t t Xk t.EE 9 TRuEI Iss i
s

12nXito
ample TRUE

Pr Xi tXk HEµn e
EMK2

whatif µ 2Chernoff K R e x
MultiplicativeChernoff bound

for HE APX let X m XnE 0,1 beindependent
µ ETX tmt Xn EECO1

P X tmtXn CHEM e EM
what if ETX 0 P X tmtXn 1 eM e EM
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Ideas

MultiplicativeChernoff bound
let X m XnC 0,1 beindependent
µ ETX tmt Xn EECO1

P X t Xn CHEM e EM

P X tmtXn 1 eM e EM








































































































x xn x 1 Axs 1 V xz xy̅1m V

How many assignments satisfy 9

at 5 T F assigments satisfying clause i

Isil
S USzUmUSm all satisfying assignments

at a

estimate µ estimate IS USU Usml
MultiplicativeChernoff bound
let X m XnE 0,1 beindependent
µ ETX tmt Xn EECO1

how to estimate µ Pix tm xn item e em
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