
���������	��
�
� ��
������

�������������! #"�$	%&%('*),+.-�-!/
01'*'3254

6 798�:<; =>8@?BA�CEDF;�GIH�JICE8@? KL? MNG	8PORQE;S:<ATCE? UVA�A�CEW@?�X
:<;Y?ZJ\[^]F;`_bab6

c�dec f5gihejlknmporqsolteu�vwhyx{z}|5heg*v�~�he�roYvwhe�{jn�Soljr�.v�he�{jlg`�b�nm���qs�
� oSv�z���~w���ruI��het�h�vwhyz�g

�p�b�i�w���>�������P���w�9�������w������� �¡��¢�£��i¢���¢��F¤�� ¥��¦��§�¨��
X
�¦©
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P [a < X ≤ b] = FX (b) − FX (a)
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V ar [aX + b] = a2V ar [X ]
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V ar [X + Y ] = V ar [X ] + V ar [Y ] + 2Cov [X, Y ]
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Cov [X, Y ] = E [(X − EX) (Y − EY )]
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E [(X − EX) (Y − EY )] =
∑

x,y

(x − EX) (y − EY ) P [X = x, Y = y]
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P [X = x, Y = y] = P [X = x] P [Y = y]
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EX = 0 = E
[

X3
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Y = X2 ª�� ����£E� Y = f (X)
Ì

���S��©�µw¥°�E���y®,£E¨��±� ¥��������Y���w�±®B� ¥��bÃ.Á�Ä��������±µ��±�������3� ª ³²¯�� EX = 0
Ìw� ���
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[
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])]
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[
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[
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]]
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[
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]
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P [a ≤ Xn ≤ b] → P [a ≤ X ≤ b]

¢�*¥S���i®
a, b ª

� � ���r�������Y�Ê�Y�¦©{�°�w�rÿ.Ð�Á/�Âç0��ÅÇî ÅÇÄÆÅÍÏEÑ��������S£E� �i¤*��¥°Ö � ª º��w�Pã´ä�©±Ì�©e�±���R� ©{¢¯w��£Ó�°���*��©�� � Ω·¬�*©e�Y¨���� �±¨�®,�w�b�����l£E�*�i¤ ��¥°Ö �r���»� �3®B©e�±��©e�P���Y� ¨�¨ ª���@� ¨�¥°�±�*��®�£E�*·¬µw¯����Ë���°�w�@ñ2143²Ì��°�w�6573²Ìw�����B�����
143&��¢I§w����� ·¬��� ¨!¤���¥°��� §w¨��Ë© ªëS�±¥��l�������P�����r©°��·¬�S¢�*¥��
�	� �¦©°©e�*�9¤�� ¥��¦��§�¨��*Ì*��¢Ç�°��¥²�Y�w�¦£Â���Ê�²��©��±�*©e®����Z¥��±µw¥���¤*�����w�
è������ ¥SãS� ¥��4��¤*���3�°© ª8� ¯wµwµ.�*©�� X

�¦©9�	� �¦©�©�� ��Ì��Y�Ê�°�Fµ���¥Â��·¬�E�°��¥
λ Ú

Û ª EetX =
∑

∞

k=0 etk λk

k! e
−λ = e−λ

∑

∞

k=0
(λet)k

k! = e−λeλet

= eλ(et
−1)
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∞
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k! e
−λ = e−λ

∑

∞
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(λeit)k

k! = e−λeλeit

= eλ(eit
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∑

∞
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λk

k! e
−λ

)

zk = e−λ
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∞
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(λz)k

k! = e−λeλz = eλ(z−1)
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∑
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)

+
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2

(
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)2

+ . . . =
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(
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t2

2
+ . . .

)

+
λ2

2
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e2t − 2et + 1
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2
+ . . .
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(
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4t2

2
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2t2

2
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)

+ . . .
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=
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