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Àj 55: �G}Ó
({… §10.3)

�G}ÓuF�œ0}Ó2óç½bí, 1urÖ‚š½

æ2, óÉÓœ‰b}ÓíÄü¡N.

ì2. ©/Óœ‰b

X ∼ N(µ, σ)

¹‚�MÑ µ /™ÄÏÑ σ í�GÓœ‰b, J/ñJ

X íœ0ò�ƒb

f(x) =
1

σ
√

2π
e
−(x−µ)2

2σ2 , −∞ < x < ∞

Ç$ÑŠ·� (bell shaped, mound shape, IG$

�, É:�), ˚T�G�( (normal curve), /%ð

¶†Ñ

P (µ − σ ≤ X ≤ µ + σ) = 0.6827

¹� 68.27% í X MuÊ‚�M µ íø_™ÄÏq;

P (µ − 2σ ≤ X ≤ µ + 2σ) = 0.9545

¹� 95.45% í X MuÊ‚�Míù_™ÄÏq;

P (µ − 3σ ≤ X ≤ µ + 3σ) = 0.9973
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¹� 99.73% í X MuÊ‚�Míú_™ÄÏq, à

Çý.

Å 1. Óœ‰b

Z ∼ N(0,1)

¹‚�M µ = 0 /™ÄÏ σ = 1 í�GÓœ‰b, ˚

T™Ä�GÓœ‰b (standard normal random

variable), àÇý.

Å 2. Ë“ C TX P (Z < z) C P (Z ≤ z) íM, ¹

Z rÊ (−∞, z) C (−∞, z] qíœ0, XŒà, àÇ

ý.

W 1. q Z ∼ N(0,1). t°

(a) P (Z < 1.24)

(b) P (Z > 0.5)

(c) P (0.24 < Z < 1.48)
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(d) P (−1.65 < Z < 2.02)

<j> (a) àÇý, Œ[, )

P (Z < 1.24) = 0.8925

(b) àÇý, ;Wú˚1Œ[, )

P (Z > 0.5) = P (Z < −0.5) = 0.3085

C

P (Z > 0.5) = 1 − P (Z ≤ 0.5)

= 1 − 0.6915 = 0.3085

(C) àÇý, Œ[, )

P (0.24 < Z < 1.48)

= P (Z < 1.48) − P (Z ≤ 0.24)

= 0.9306 − 0.5948 = 0.3358

(d) àÇý, Œ[, )

P (−1.65 < Z < 2.02)

= P (Z < 2.02) − P (Z < −1.65)

= 0.9783 − 0.0495 = 0.9288
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W 2. q Z ∼ N(0,1). t°}�Å—

(a) P (Z < z) = 0.9474

(b) P (Z > z) = 0.9115

(c) P (−z < Z < z) = 0.7888

í z M.

<j> (a) âÇý£Œ[, )

P (Z < 1.62) = 0.9474

] z = 1.62

(b) âÇý£ìÕíœ0t�, )

P (Z ≤ z) = 1 − 0.9115 = 0.0885

Œ[, )

P (Z ≤ −1.35) = 0.0885
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] z = −1.35.

CâÇý£ú˚4,

P (Z < −z) = 0.9115

Œ[, )

P (Z < 1.35) = 0.9115

] −z = 1.35, ¹ z = −1.35.

(c) âÇý, )

P (Z < −z) =
1 − 0.7888

2
= 0.1056

Œ[, )

P (Z < −1.25) = 0.1056

] −z = −1.25, ¹ z = 1.25.

CâÇý,

P (Z < z) =
1

2
+

1

2
P (−z < Z < z)

=
1

2
(1 + 0.7888) = 0.8944

Œ[, )

P (Z < 1.25) = 0.8944
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] z = 1.25.

�²t�. q X ∼ N(µ, σ), †

Z
def
=

X − µ

σ
∼ N(0,1)

]

P (a < X < b) = P

(
a − µ

σ
<

X − µ

σ
<

b − µ

σ

)
= P

(
a − µ

σ
< Z <

b − µ

σ

)
7ªŒ[°M, àÇý.

°Ü,

P (X < b) = P

(
Z <

b − µ

σ

)
/

P (X > a) = P

(
Z >

a − µ

σ

)
7ªŒ[°M, àÇý.

W 3. X ∼ N(100,20), † (a) â�²t�1Œ[,

P (X < 120) = P

(
Z <

120 − 100

20

)
= P (Z < 1) = 0.8413
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(b) â�²t�, Çý J£ú˚41Œ[,

P (X > 70) = P

(
Z >

70 − 100

20

)
= P (Z > −1.5) = P (Z < 1.5)

= 0.9332

C;W�²t�£ìÕíœ0t�1Œ[,

P (X > 70) = P (Z > −1.5)

= 1 − P (Z ≤ −1.5)

= 1 − 0.0668 = 0.9322

(c) â�²t�£Çý1Œ[,

P (75 < X < 110)

= P

(
75 − 100

20
< Z <

110 − 100

20

)
= P (−1.25 < Z < 0.5)

= P (Z < 0.5) − P (Z ≤ −1.25)

= 0.6915 − 0.1056 = 0.5859

W 4. q|o½¾ X ∼ N(7.4,1.2) (ÀP: |), †

;W�²t�, ú˚41Œ[,

P (X > 9.2) = P

(
Z >

9.2 − 7.4

1.2

)
= P (Z > 1.5) = P (Z < −1.5)

= 0.0668
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W 5. °_¸;í½¾ X ∼ N(50,0.5) (ÀP: |),

† (a) â�²t�, ú˚41Œ[,

P (X > 51) = P

(
Z >

51 − 50

0.5

)
= P (Z > 2) = P (z < −2)

= 0.0228

(b) ;W�²t�1Œ[,

P (X < 49) = P

(
Z <

49 − 50

0.5

)
= P (Z < −2) = 0.0228

(c) ;WÇý£ìÕíœ0t�1Œ[, )

P (49 < X < 51)

= 1 − P (X ≥ 51) − P (X ≤ 49)

= 1 − 2(0.0228)

= 1 − 0.0456 = 0.9544

W 6. /ò2í GPA (grade-point average, �Ì

��õb) X ∼ N(2.7,0.4). J‡ 10% íçÞ�’

�C~˚
×ç, t½�C~’�í|Q GPA ÑS?
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<j> q x Ñ�’�C~í|Q GPA, Yæ<, )

P (X > x) = 0.10

QO, ;W�²t�,

P (X > x) = P

(
Z >

x − 2.7

0.4

)
= 0.10

];WìÕíœ0t�,

P

(
Z ≤

x − 2.7

0.4

)
= 1 − 0.1 = 0.9

Œ[, )

P (Z ≤ 1.28) = 0.8997 ≈ 0.9

]

x − 2.7

0.4
= 1.28

¹

x = (1.28)(0.4) + 2.7 = 3.2

Ä¤, BýÛ 3.2 GPA n�’�C~.
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