f% Vit Tlarrems @

—

Modos of comveqgence

Tor vead iumbecs , There's m(j e o
(ie. cmfg YA \erj Lo ’WV%‘QA“) :

&y LoOMVUTLs fo a MmEens

R( mzN) ']d\y\'_-al<€
ero, AN €N,V

- . N a [ g
}\’O‘(‘OJLWW V&)V;’; n
o Qa—> O ob nTI®
N2 oo
0¥~ On—7 Q&
T vandom Vo ables, Thore oxe senerah

wiodes .

. X, X pouheise  wesus:
Fene L, Lim X @) = X (o)

WD R

X, — X a\Mos(-chz[j (o a.s’) means':
P fim X, =¥ =1L




° X, —> X ir\/Pm\oa\H“‘(g MLans !

de vo, Jwu PCIX,—XI ) = O

N\—>a00

X, X Listi bobv  mezens:

Jae o Whick FX 'S o,

S FXA((@ = F_X(%\

Ww—> 0o

Thee s (omsidor the 4 possibilites !
(> K. X paiafudse
(b)Y Xa™2 X s
(& X, —=> X in Pmba\a‘,(:fwj
() X=X tn distribution
T (25 = (W) = (D = (&)

e —

@ £ MXWG@—%MX(&), e
X2 X in st bt om,

e




Y(L Crebyshen’s |néﬁu4/&+q ond Tha
lA/Zc(, a‘@ Larci-é Nwmlo@vs

MB

%.2-‘ (Morksy's '\V\Q@M-QLHB
& X 20 and az0, flen
D% »a) = e[x]

PE Lot A= TXza% . Thes

P A
clx] > el x4, > elady]=a BT
= _ . E[X]
> P(Xza) = YA € —= . 0 s e
eiste (ord

?ﬁ. 2.0 <C/{M%Sh‘ww 1sBif2d

gu(y(unﬁ X han A“@ru"é(_ Ml Lt /U‘E[K]-
Tan 4o Ml k>0,
\[ow(K)

P(lX’/k( >/|<\ k=
PE 1 V= I%ul T E[Y] = Vac(id. So

IN

Pkl > k) = P(Ixepl 2 )

Sp(yap) ¢ B o Vel D

I'(arkoulc (nlaps




Example Suppose that it is known that the number of items produced in a factory during a
2a week is a random variable with mean 50.

(a) What can be said about the probability that this week’s production will
exceed 757

(b) If the variance of a week’s production is known to equal 25, then what can
be said about the probability that this week’s production will be between 40
and 607?
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Example An astronomer is interested in measuring the distance, in light-years, from his obser-
3a vatory to a distant star. Although the astronomer has a measuring technique, he
knows that because of changing atmospheric conditions and normal error, each time

a measurement is made, it will not yield the exact distance, but merely an estimate.

As a result, the astronomer plans to make a series of measurements and then use the

average value of these measurements as his estimated value of the actual distance.

If the astronomer believes that the values of the measurements are independent

and identically distributed random variables having a common mean d (the actual

distance) and a common variance of 4 (light-years), how many measurements need
he make to be reasonably sure that his estimated distance is accurate to within +.5
light-year?
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Example The number of students who enroll in a psychology course is a Poisson random vari-
3b able with mean 100. The professor in charge of the course has decided that if the
number enrolling is 120 or more, he will teach the course in two separate sections,
whereas if fewer than 120 students enroll, he will teach all of the students together
in a single section. What is the probability that the professor will have to teach two

sections?
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Example

3¢ between 30 and 40, inclusive.
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If 10 fair dice are rolled, find the approximate probability that the sum obtained is



= |.e922 — | ={ 0-6972

~ 9 (0. s46) ! = !

Example Let X;,i = 1,...,10, be independent random variables, each uniformly distributed
3d

10
over (0, 1). Calculate an approximation to P { D X B 6}.
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Example An instructor has 50 exams that will be graded in sequence. The times required to
3e grade the 50 exams are independent, with a common distribution that has mean
20 minutes and standard deviation 4 minutes. Approximate the probability that the

instructor will grade at(least 25 of the exams in the first 450 minutes of work.
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