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The geometric distribution with
parameter o

is the distribution of the # of coin

tosses until (and including) the first

time heads is tossed
,

when tossinga
win with Pr (heads) =
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If X is a random variable taking
non-negative integer values,

#Pr(x
Popicture . Suppose *
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For geometric RV,

Pr(X) = Pr (first j coisn tosses are fails
= (t-p)i

t(x)= P(xj)==



Iderivation
. (principle of deferred decisions)

If first coin toss is #, X = 1
,

If - - -
T

, X= 1 +Y
where Y is Goom() .

E(X) = E[X) first toss #J Pr (H)

+ #[x) first toss TJ . Pr(T)
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Varianceof genmated RV .
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var(X) = ((x) - (((x))
2xi

#(*) = E(X) first toss is H]. P
+ E[X) first toss is T - (p)

= 1.p +
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= p + (E(1) + e(2x] + 1(x2])(t-p)
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Var(X) = x(x)- ((X)=
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Phase 1 ends at I
,

: fit time at least 1 bin
is occupied

= 1
:
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Phase I ends at = first time at least 1
bins are occupied

If Ep = ↓ < Ele it means

exactly I bins are occupied at timet

=> Pr (ball thrown at t + / occupies new bin)
=



The rand var Xp+
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disor with parameter p
=t

independent of X-, X2 . --- XN,
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E(t) = E(t ,
+ (i t) + (3-[n) +...+(mm)

= E(X .

+ Xz +
m .

+ Xn)

-Germ(1]

=
= n - (1 + 2 + +]

= n - H,
n Harmonic number.
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Suppose Yp a N.

Pr)Gompl < ) = (1-p)"

< (/ = e ~0 . 36 ...

Let
M(n) be the smallest m te

Pr([ > m) <2.

EstimatingIncompon(n) ......

To show Pr (In far from At is small)
we use Chebysher's Freg

.

Var(=) = Var (X.
+ Xz - - + Xn)

= Ver(Xi) + --- + Var(Xn)
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Pr((n- (i)> x)
= Pr((z- Cu(2 < x)
-(iv)
Pr((in- Etn) > 2n]).

The event
[ ) n.+ 2

cannot have probability I
: Mcopor() <nHn + 2

[nhn(n) + 3n

Also

Ecoupon() < nen(n)-2n


