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Ç *QMbB/2` � `�M/QK p�`B�#H2 X i?�i i�F2b p�Hm2b BM �M BMi2`p�H Q` � mMBQM Q7 BMi2`p�Hb Q7
`2�H MmK#2`bX q2 /2MQi2 i?2 b2i Q7 TQbbB#H2 p�Hm2b Q7 X #v S- �M/ +�HH X � +QMiBMmQmb
`�M/QK p�`B�#H2X amTTQb2 i?�i f(x) Bb �M MQMM2;�iBp2 7mM+iBQM /2}M2/ QM S bm+? i?�i

Ĝ
∫
S f(x) dx = 1X

Ĝ 6Q` �Mv bm#b2i A ⊂ S- i?2 T`Q#�#BHBiv Q7 X ∈ A Bb P (X ∈ A) =
∫
A f(x) dxX

h?2M f(x) Bb +�HH2/ i?2 T`Q#�#BHBiv /2MbBiv 7mM+iBQM UTX/X7XV Q7 XX q2 Q7i2M H2i f(x) #2 0
7Q` x MQi BM S bQ i?�i f(x) Bb /2}M2/ QM RX

Ç 6Q` � +QMiBMmQmb `�M/QK p�`B�#H2 X rBi? T`Q#�#BHBiv /2MbBiv 7mM+iBQM f(x)- r2 /2}M2 i?2
2tT2+i2/ p�Hm2 UE(X)V- p�`B�M+2 Up�`(X)V- �M/ bi�M/�`/ /2pB�iBQM Uσ(X))Q7 X �b

E(X) =

∫ ∞

−∞
xf(x) dx ; p�`(X) =

∫ ∞

−∞
(x− E(X))2f(x) dx ; σ(X) =

√
p�`(X).

�b vQm +�M b22- /2}MBiBQMb Q7 i?2b2 p�Hm2b BMpQHp2 BKT`QT2` BMi2;`�Hb5

Ç 6Q` � `�M/QK p�`B�#H2 X rBi? TX/X7X f(x)- r2 /2}M2 i?2 /Bbi`B#miBQM 7mM+iBQM Q7 X- F (x)-
�b

F (x) = P (X ≤ x) =

∫ x

−∞
f(t) dt.

"v i?2 6mM/�K2Mi�H h?2Q`2K Q7 *�H+mHmb- r2 FMQr i?�i F ′(x) = f(x)X h?Bb T`QpB/2b mb
� r�v iQ }M/ i?2 T`Q#�#BHBiv /2MbBiv 7mM+iBQMX 6Q` 2t�KTH2- B7 Y = aX + b r?2`2 a > 0-
i?2M i?2 /Bbi`B#miBQM 7mM+iBQM Q7 Y Bb

F (y) = P (Y ≤ y) = P (aX + b ≤ y) = P (X ≤ y − b

a
) =

∫ y−b
a

−∞
f(x)dx.

�M/ i?2 TX/X7 Q7 Y Bb d

dy
F (y) =

d

dy

∫ y−b
a

−∞
f(x)dx =

1

a
f(

y − b

a
).

RX amTTQb2 i?�i `�M/QK p�`B�#H2 X ?�b T`Q#�#BHBiv /2MbBiv 7mM+iBQM fX(x) =
1√
2πσ

e−
(x−µ)2

2σ2 -
r?2`2 µ- σ �`2 +QMbi�Mib �M/ σ > 0X

U�V :Bp2M
∫ ∞

−∞
e−x2

dx =
√
π- b?Qr i?�i

∫ ∞

−∞

1√
2πσ

e−
(x−µ)2

2σ2 dx = 1X

U#V *QKTmi2 i?2 2tT2+i2/ p�Hm2 �M/ bi�M/�`/ /2pB�iBQM Q7 XX
U+V .2}M2 Y = aX + b r?2`2 a- b �`2 +QMbi�Mib �M/ a > 0X 6BM/ i?2 T`Q#�#BHBiv /2MbBiv

7mM+iBQM Q7 Y - f(y)X q?�i Bb i?2 2tT2+i2/ p�Hm2 �M/ bi�M/�`/ /2pB�iBQM Q7 Y \
U/V 6BM/ +QMbi�Mib c �M/ d bm+? i?�i Z = cX + d ?�b 2tT2+i2/ p�Hm2 0 �M/ bi�M/�`/

/2pB�iBQM 1XUBX2X Z ?�b i?2 bi�M/�`/ MQ`K�H /Bbi`B#miBQMXV
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