
3 Feb 2025 The Chernote Bound

Announcements.

D Quiz 1 grades on Gradescope . Regrades until Sunday,

② PSet 1 on Canvas
.

Turn in on Gradescope.

Deadline Thes 2/11 · Late deadline room on 2/13.

& When is the earliest m(u) sit.
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To finish up ,
use the union bound
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How large does m need to be

for TB to hold ?

Chebyshev => 0 (n
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Recall . Chebyshe says a random

variable is unlikely to be far

from its expectation if

variance is small.
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For occupancy of bin ishis

it is a sum of m independent

Bernoulli random vars (10, 13-valued)
each with expected value in

Fora Bernoulli Y with exp val
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m = 18/
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The Moment Generating Function

If X is a random variable

itsrment generating function

is
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The smulant gerenting function is
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When the LHS and RHS

are finite-

. Mylt) = #/e
+

X]
= E(et(x .

+ - -
- xn)]

= E(etX]= (k)
= Mxi(t)



Taking en () of both sides,

ky(t)= x |t)

mutually

Temma it You - Yo independent then

&Y) =[i]
& If Y

, ---
Yo are independent

EY] = [Y)y)
- [P(yi) Yi

= [s(P(y =

y : ) ·

y :)

-Yet)
=(Y]

I



ChernoffBound
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