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Àj 24: ©/Óœ‰bíœ0}Ó
({… §4.1, 4.2)

Ý£�ì2: øÓœ‰bí¦MªÑø–È2í

LøMv, ˚wÑ©/�Óœ‰b, à±Ç¾ ∈ (0, 5)

L�, œÂ?· ∈ (3, 7) �, 1Ý<‚O: hôD˝(

B�}hôƒ–È2LøMFú@í!‹; 7uz–È2

³�øMª\§ÎÊª?M5Õ. ÇÕ, ©/Óœ‰bí

œ0}ÓÛâD×àÓœ‰b.°íj¶ê�|.

#|©/Óœ‰bí£�ì25‡, lì2L<Óœ‰b

í}Óƒb (distribution function), ¢˚TÚ	}

Óƒb (cumulative distribution function).

ì2 1. I Y ÑLøÓœ‰b, Y í}Óƒb

(distribution function, ¢˚TÚ	}Óƒb,

cumulative distribution function, �˚T cdf)

F (y)
def
= P (Y ≤ y), −∞ < y < ∞

Å. øÓœ‰bí}Óƒb (cdf) Ñøì2Ê

(−∞, ∞) ,/M�Ñ [0, 1] íƒb1/wÔ4²ì|

¤Óœ‰bÑ×àC©/Cw….
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W 1. q Y ∼ b(2, 1/2). t° F (y).

<j> ;W cdf íì2, Ûl°| Y í pmf,

P (Y = y) =

(
2

y

) (
1

2

)y (
1

2

)2−y

=


1
4, y = 0
1
2, y = 1
1
4, y = 2

],

F (y) = P (Y ≤ y)

=



P (∅) = 0 y < 0
P (Y = 0) = 1

4 0 ≤ y < 1
P (Y = 0) + P (Y = 1)
= 3

4 1 ≤ y < 2
P (Y = 0) + P (Y = 1)
+P (Y = 2) = 1 2 ≤ y < ∞

/Ç$à-.

˚T¼Gƒb (step function): Êª?M5Èu®�

í (flat), Ê©ø_ª?M·�ø_�& (jump), w

“ò�” = “ßÞ¤ª?Míœ0”.

Å. ×àÓœ‰bíÚ	}Óƒb (cdf) ÌÑ¼Gƒb

/cÊªb_ª?õ,�&.
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ìÜ 4.1. }Óƒb (cdf) í4”: q F (y) Ñø}

Óƒb, †

(1) ÊŠÌ¤±íM (”Ì)

F (−∞) ≡ lim
y→−∞

F (y) = 0

ÄÑ Y ∈ (−∞, ∞), ];W cdf íì2,

F (−∞) = P (Y ≤ −∞)

= P (∅) (0.êÞ)

= 0

(2) Ê£Ì¤±íM (”Ì)

F (∞) ≡ lim
y→∞F (y) = 1

ÄÑ Y ∈ (−∞, ∞), ];W cdf íì2,

F (∞) = P (Y ≤ ∞)

= P (S) (0êÞ)

= 1

(3) F (y): Ý]Á (nondecreasing), ?¹, úk

L<í y1 < y2, †

F (y1) ≤ F (y2)
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ÄÑ Y ≤ y1 0\„ Y ≤ y2, ]

(Y ≤ y1) ⊆ (Y ≤ y2)

Ä¤,

F (y1) = P (Y ≤ y1) ≤ P (Y ≤ y2) = F (y2)

(4) F (y): ¬©/ (right continuous), ?¹, ú

Lø c,

lim
y→c+

F (y) = F (c)

„p, I. ÔWzp, àW 1, F (y) Ê y = 0,1,2
Ö.©/Oºu¬©/; ÊwFõ,Ì©/, ]6u

¬©/. Ä¤, úLø c, F (y) Êw,·u¬©/.

ì2 2. ˚Óœ‰b Y Ñ©/í, Jw}Óƒb F (y)
Ê(−∞, ∞) ,u©/í.

Å 1. Ã�íì2: ´by‹,í‘Kà-, ÊL<�Ì

–Èq, Î7|Ö�Ì_õÕ, F ′(y) uæÊ/©/í.

Å 2. q Y Ñø©/Óœ‰b, †úLøõb y,

P (Y = y) = 0
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¤4ÄÑJæÊ y0 U)

P (Y = y0) = p0 > 0

† F (y) Ê y0 }�øò�Ñ p0 í.©/í�&

(jump) 7Dì2pe.

ì2 3. q©/Óœ‰b Y í cdf Ñ F (y), †

f(y)
def
=

dF (y)

dy
= F ′(y)

çûƒbæÊv, 1˚wÑ Y íœ0ò�ƒb

(probability density function, �˚ pdf).

Å 1. â�	}!…ìÜ, cdf F (y) D pdf f(y) 5

ÈíÉ[à-:

F (y) =
∫ y

−∞
f(t)dt, −∞ < y < ∞

1àÇFý.

Å 2. œ0ò�ƒb (pdf) u�¾M‚ñíóúä0í

Ü�_�.

Å 3. ·H×àD©/Óœ‰b.üì4í pmf D

pdf 5ÈíÏæ, à-H.
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(1) Y : ×àí,

p(y) = P (Y = y)

˚Tœ0”¾ƒb (pmf), Ñ Y = y íœ0.

(2) Y : ©/í,

P (Y = y) ≡ 0 6= pdf f(y)

Oç ∆y ↓ 0,

P (y < Y ≤ y + ∆y)

= P (Y ≤ y + ∆y) − P (Y ≤ y)

= F (y + ∆y) − F (y)

=
∫ y+4y

−∞
f(t)dt −

∫ y

−∞
f(t)dt (;WÅ 1)

=
∫ y+∆y

y
f(t)dt

≈
∫ y+4y

y
f(y)dt

= f(y)∆y

¤4zp, ç ∆y ↓ 0 v, Y Ê y Ë¡íœ0D

f(y) �ò~É[, ?¹,

≈ f(y) · Ë¡Å�
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ìÜ 4.2. (œ0ò�ƒb pdf í4”). q f(y) Ñ

ø pdf, †

(1) úL< y M,

f(y) ≥ 0

ÄÑ F (y) ÑÝ]Á, ]

F ′(y) = f(y) ≥ 0

(2) Êc_õb(,í	}Ñ 1, ?¹,∫ ∞

−∞
f(y)dy = 1

ÄÑ;W cdf í4”£Å 1,

1 = F (∞) =
∫ ∞

−∞
f(y)dy

W2. qÓœ‰b Y í cdf

F (y) =


0, y < 0
y, 0 ≤ y ≤ 1
1, y > 1

t° Y í pdf 1úwÇ.
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<j> ;Wì2, pdf

f(y) = F ′(y), çûƒbæÊv

=


d
dy(0) = 0, y < 0
d
dy(y) = 1, 0 < y < 1
d
dy(1) = 0, y > 1

/ f(y) Ê y = 0 D 1 „ì2, Ç$à-.

W 3. q

Y ∼ f(y) =

{
3y2, 0 ≤ y ≤ 1
0, w… (elsewhere)

t° F (y) 1úwÇ.

<j> ;WÅ 1,

F (y) =
∫ y

−∞
f(t)dt

QO;W f(y) íì2, Ûb}¨	}à-. íl, ç

y < 0,

F (y) =
∫ y

−∞
0dt = 0

ç 0 ≤ y ≤ 1 v,

F (y) =
∫ 0

−∞
0dt +

∫ y

0
3t2dt

= 0 + t3
∣∣∣y
0

= y3
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|(, ç y > 1,

F (y) =
∫ 0

−∞
0dt +

∫ 1

0
3t2dt +

∫ y

1
0dt

= 0 + t3
∣∣∣1
0
+ 0 = 1

Ä¤, )

F (y) =


0, y < 0
y3, 0 ≤ y ≤ 1
1, 1 < y

/Ç$à-.

ìÜ 4.3. q Y ∼ f(y) / a < b, †

P (a ≤ Y ≤ b) =
∫ b

a
f(y)dy

?¹, Ê [a, b] , f(y) Fˇ|–�íÞ	, àÇFý.

<„> íl, ;W�½9Kí4”,

P (a ≤ Y ≤ b) = P (Y = a) + P (a < Y ≤ b)

ÄÑ Y Ñ©/Óœ‰b, ] P (Y = a) = 0, 7)

P (a ≤ Y ≤ b) = P (a < Y ≤ b) (1)

¢ÄÑ

(a < Y ≤ b) = (Y ≤ b) \ (Y ≤ a)
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], â (1) �, )

P (a ≤ Y ≤ b) = P (Y ≤ b) − P (Y ≤ a)

= F (b) − F (a)

=
∫ b

−∞
f(y)dy −

∫ a

−∞
f(y)dy

=
∫ b

a
f(y)dy

Å. J Y Ñ©// a < b, †

P (Y = a) = P (Y = b) = 0

],

P (a < Y < b) = P (a ≤ Y < b)

= P (a < Y ≤ b)

= P (a ≤ Y ≤ b)

=
∫ b

a
f(y)dy

·<: J Y Ñ×à, †, øO7k, ,�u.A
í.

W 4. #ì

f(y) =

{
cy2, 0 ≤ y ≤ 2
0, o.w. (otherwise)
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(a) t° c U) f(y) Ñø¯�í pdf.

(b) t° P (1 ≤ Y ≤ 2) D P (1 < Y < 2).

<j> (a) ;W pdf í4” (ìÜ 4.2), c ÛbÅ—

1 =
∫ ∞

−∞
f(y)dy

=
∫ 2

0
cy2dy

=
c

3
y3

∣∣∣∣2
0

=
8

3
c

FJ,

c =
3

8

(b) ÄÑ Y Ñ©/í, ]

P (1 < Y < 2) = P (1 ≤ Y ≤ 2)

=
∫ 2

1

3

8
y2dy

=
1

8
y3

∣∣∣∣2
1

=
7

8
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