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ʢ໰୊܈ Iʣ਺ཧA (50఺)

ͷઃ໰࣍ [ 1 ], [ 2 ] ʹ౴͑Αɽ

[ 1 ] ͷখ໰࣍ (1)͔Β (4)ʹ౴͑Αɽ

(1) n࣮࣍ϕΫτϧશମͷू߹ Rnʹର͠ɼ෦෼ू߹ S͕෦෼ۭؒͰ͋Δ͜ͱͷఆ

ٛΛॻ͚ɽ

(2) ߹ϕΫτϧશମͷू߹R4ͷ෦෼ू࣮࣍4 Sͱͯ͠ɼ

S = {(x1, x2, x3, x4)T ∈ R4 | x2 = x3, x3 = −x4}

Λ͑ߟΔɽ͜ͷू߹ S͕෦෼ۭؒͰ͋Δ͜ͱΛূ໌ͤΑɽ·ͨɼ͜ͷ෦෼ۭؒ

ͷ௚ަجఈΛͻͱͭ͛ڍΑɽ

(3) ϕΫτϧશମͷू߹R3ͷ෦෼ू߹Sͱͯ͠ɼϕΫτϧ࣮࣍3 (1, 0, 0)T , (1, 1, 0)T ,

͓Αͼ (0, 0,−1)T Λؚ·ͳ͍͕ݩ࣍ 2ͷ෦෼ۭ͕ؒଘ͢ࡏΔ͔൱͔ɼ౴͑Αɽ

ଘ͢ࡏΔ৔߹͸ɼͦͷΑ͏ͳ෦෼ۭؒΛɼجఈΛهͯͬ࢖ड़ͤΑɽଘ͠ࡏͳ͍

৔߹͸ɼͦͷ͜ͱΛূ໌ͤΑɽ

(4) ͷ࣍ ϕΫτϧ࣮࣍3 x1,x2,x3ʹ͍ͭͯ͑ߟΔɽ͜͜Ͱ α,β, γ͸࣮਺Ͱ͋Δɽ

x1 =

⎛

⎜⎜⎝

α

0

0

⎞

⎟⎟⎠ , x2 =

⎛

⎜⎜⎝

2

β

0

⎞

⎟⎟⎠ , x3 =

⎛

⎜⎜⎝

1

4

γ

⎞

⎟⎟⎠ .

͜ΕΒͷϕΫτϧ͕Ұ࣍ಠཱͰ͋ΔͨΊͷඞཁे෼৚݅Λɼα,β, γΛ༻͍ͯॻ

͚ɽ·ͨɼͦͷ৚͕݅ඞཁे෼Ͱ͋Δ͜ͱΛূ໌ͤΑɽ

ઃ໰ [ 2 ]͸࣍ϖʔδ
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[ 2 ] ͷখ໰࣍ (1) ͔Β (3)ʹ౴͑Αɽ

(1) ؔ਺ f : R2 → R2Λɼx = (x1, x2)T ∈ R2(ͨͩ͠ x ̸= 0)ʹର͠ɼ

f(x) = − 1

(xTx)3/2
x

ͱఆٛ͢Δɽؔ਺ f ͷݪ఺Ҏ֎ͷ఺ʹ͓͚ΔϠίϏྻߦʢϠίϏΞϯʣΛٻ

ΊΑɽ

(2) (a) ؔ਺ g : R → R− {0}ʹର͠ɼg′(x)

g(x)
ͷෆఆੵ෼Λ౴͑Αɽ

(b) ؔ਺ g(x) =
3x2 + 2x+ 1

x3 + x2 + x
͸ɼx = 0ʹۙͮ͘ͱൃ͢ࢄΔɽ͜ͷͱ͖ɼ࣍ͷ

ੵ෼ͷ஋ΛͤࢉܭΑɽ

lim
ϵ→+0

(∫ −ϵ

−1
g(x) dx +

∫ 1

ϵ
g(x) dx

)

(3) lim
n→∞

n∑

k=1

1

n+ k
ͷ஋ΛͤࢉܭΑɽ
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ʢ໰୊܈ Iʣ਺ཧB (50఺)

ͷઃ໰࣍ [ 1 ] ͔Β [ 3 ] ʹ౴͑Αɽ

[ 1 ] ࣮਺શମͷू߹ΛRͱ͢Δͱ͖ɼ࣍ͷখ໰ (1) ͔Β (3)ʹ౴͑Αɽ

(1) ໋୊ p, qʹର͢Δ࣍ͷ໋୊

(p → q) ∨ (q → p)

͕τʔτϩδʔʢ߃ਅ໋୊ʣͰ͋Δ͔Ͳ͏͔هड़͠ɼͦͷ͜ͱΛূ໌ͤΑɽ

(2) ߹ϢʔΫϦουۭؒR2ͷ෦෼ूݩ࣍2

A = {(x, y) ∈ R2
∣∣0 < |x|+ |y| ≤ 1}

͕ತू߹Ͱ͋Δ͔Ͳ͏͔هड़͠ɼͦͷ͜ͱΛূ໌ͤΑɽ

(3) ߹ϢʔΫϦουۭؒR2ͷ෦෼ूݩ࣍2

S = {(x, y) ∈ R2
∣∣0 < x < 1, 0 < y < 1}

͕։ू߹Ͱ͋Δ͔Ͳ͏͔هड़͠ɼͦͷ͜ͱΛূ໌ͤΑɽ

[ 2 ] ͋Δ౎ࢢͰɼҿྉ α,βͷ޷Έͱ৯඼̖, ̗ͷ޷Έ͕ؔ͋܎Δ͔Ͳ͏͔ʹ͍ͭͯແ࡞

ҝநग़ௐࠪΛ࣮ͨ͠ࢪɽҿྉͷ޷ΈʢαΛΑΓ޷ΉɼβΛΑΓ޷Ήʣͱ৯඼ͷ޷Έ

ʢ̖ΛΑΓ޷Ήɼ̗ΛΑΓ޷Ήʣʹؔ࿈ੑ͕ೝΊΒΕΔ͔Ͳ͏͔Λɼݕఆ͢Δɽ͜

ͷͱ͖ɼҎԼͷখ໰ (1)͔Β (3)ʹ౴͑Αɽ

(1) ͲͷΑ͏ͳؼແԾઆɼରཱԾઆͷ૊Έ߹ΘͤʹͳΔ͔Λɼಉ֬࣌཰ͱपล֬཰

ͷ֓೦Λ༻͍ͯؼແԾઆٴͼରཱԾઆΛ࡞੒ͤΑɽ

ແԾઆɿؼ

ରཱԾઆɿ

(2) ͜ͷΑ͏ͳݕఆΛԿͱ͍͏͔౴͑Αɽ

(3) ͜ͷݕఆͰ͸ɼͲͷΑ͏ͳ֬཰෼෍͕༻͍ΒΕΔ͔ɽͦͷཧ༝ͱ஫ҙ఺ʹ͍ͭ

ͯ؆୯ʹઆ໌ͤΑɽ

ઃ໰ [ 3 ]͸࣍ϖʔδ
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[ 3 ] ϫΠϒϧ෼෍ʹ͕ͨ͠͏࿈ଓ֬཰ม਺ͷ֬཰ີ౓ؔ਺͸ɼύϥϝʔλʔ α,β > 0Λ

༻͍ͯ

f(x) =

⎧
⎪⎨

⎪⎩

(
βxβ−1

αβ

)
exp

[
−
(x

α

)β
]

(x ≥ 0),

0 (x < 0),

ͱͳΔɽ͜ͷ֬཰ม਺ͷ෼෍ؔ਺ΛٻΊΑɽ
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[Ȍ]� ı·ǛȌ<ı·ǛȍU�8@ſƀǄƨ<.Qſƀǹł!(#$, #&)UĴ8¢ŝUƴ 

Qȋ45,ȉ#$AǛȌ@ı·ǳȉ#&AǛȍ@ı·ǳUǁ,ȉı·ǛȌ@­řU($ȉ
ı·Ǜȍ@­řU(&;ǁ,ȉ­řA<L?Ť@²U<Q<.Qȋ��;Aȉſƀ
ǳ) > 0@L<;@¢ŝ@ǞƁŎċÐçȁUƴ Qȋ)@<$ȉ��@ċç��	"
O�		?ƞ Nȋ�

�

��	 ſƀǳU)<,4<$@¢ŝ@ǞƁŎċÐçȁU�@ǎÜUƁ�:ǎǧ0Nȋ
45,ȉƋƉǹł!NCÅƥěUňƒ.Q)<ȋ�

��	 ſƀǳ#)@<$ȉı·ǛȌ<ı·Ǜȍ@­ř#2R3R(,$<(,&;� OR
4L<;ȉǞƁUŎċ?.QǛȌ<Ǜȍ@ı·ǳU#̅$<#̅&<.Qȋ2);ȉ
ı·ǛȌ@­ř#($. > (,$?�Ň,ȉı·Ǜȍ@­řA÷Ð,>�<.Qȋſ
ƀǳ#)@<$ȉı·ǛȌ<ı·Ǜȍ@­ř#2R3R($. , (,&@L<;ǞƁU
Ŏċ?.QǛȌ<Ǜȍ@ı·ǳU#$.<#&.<ǁ.ȋ)@<$ȉ��@�Ɲě#
ĬPƚ8)<UǑň0Nȋ�

� � � � � � � � � � � � � #̅$ ≥ #$.�����	 
��	 ſƀǹłU!(#$, #&) = #$

$/2#&
3/2
<,4<$ȉċç(2);ĂƳ+R4#̅$<#$.U2

R3RũKȉ#̅$ > #$.#Ĭƚ.Q)<Uƒ0ȋH4ȉ)@ſƀǹł?!'QǞ
ƁǹłLĊ¾0Nȋ�

�		 ſƀǹłU!(#$, #&) = #$ + 2#&<,4<$ȉċç(2)@�Ɲě��	#ƝÜ;Ĭƚ
.QN�>(,$,(’$, (,&@º¦Ɖ>ł²«U�ƪĶ(NȋH4ȉ)@ſƀǹł?
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ʢ໰୊܈ IʣֶࡁܦB (50఺)

ͷઃ໰࣍ [ 1 ] ʹ౴͑Αɽ

[ 1 ] έΠϯζܕͷ୹ظͷϚΫϩࡁܦϞσϧΛ͑ߟΔɽ͋ΔࠃͷຽؒফඅCɼຽؒ౤ࢿ Iɼ

࣮࣭ͷ՟ฎधཁ L͕ͦΕͧΕ

C = C(Y − T ), I = I(r), L = L(r, Y ),

ͱ͍͏ؔ਺Ͱද͞ΕΔͱ͢Δɽ͜͜ͰɼY ͸ࠃ಺૯ੜ࢈ɼr͸࣮࣭རࢠ཰Ͱ͋Γɼ

T > 0͸ݻఆ͞Εͨે੫ࢧ෷͍Λද͢ɽͦΕͧΕͷؔ਺͸ҎԼͷੑ࣭Λຬͨ͢ͱ

͢Δɽ

0 < C ′(Y − T )

(
≡ dC(Y − T )

d(Y − T )

)
< 1,

I ′(r)

(
≡ dI(r)

dr

)
< 0,

Lr(r, Y )

(
≡ ∂L(r, Y )

∂r

)
< 0, LY (r, Y )

(
≡ ∂L(r, Y )

∂Y

)
> 0.

·ͨɼC, I, L, Y −T , rͷऔΓಘΔ஋͸͢΂ͯਖ਼Ͱ͋Δͱ͢ΔɽҎԼͷখ໰ (1)͔Β

(5)ʹ౴͑Αɽ

(1) ग़ΛҰఆͷGࢧΔɽ੓෎͑ߟΛߧۉࡁܦ࠯Δด͍ͯ݁͠׬಺Ͱࠃ͕ߧۉ৔ࢢ > 0

ͱͨ͠ͱ͖ɼࢢࡒ৔ͷߧۉ৚݅Λهड़ͤΑɽ·ͨɼԾఆ͞Εͨؔ਺ͷੑ࣭Λͬ࢖

ͯɼ͜ͷ৚͔݅Βม਺ Y ͱ rͷؒʹෛͷ͕ؔ܎ಘΒΕΔ͜ͱΛࣔͤɽ

(2) ಉ͘͡ดߧۉࡁܦ࠯Λ͑ߟΔɽ͜ͷࠃͷ෺Ձਫ४ɼ໊໨ͷ՟ฎ͕ͦڅڙΕͧΕ

Ұఆͷ P > 0ɼM > 0ͱͨ͠ͱ͖ɼ՟ฎࢢ৔ͷߧۉ৚݅Λهड़ͤΑɽ·ͨɼԾ

ఆ͞Εͨؔ਺ͷੑ࣭Λͯͬ࢖ɼ͜ͷ৚͔݅Βม਺ Y ͱ rͷؒʹਖ਼ͷ͕ؔ܎ಘΒ

ΕΔ͜ͱΛࣔͤɽ

(3) খ໰ (1), (2)Ͱಘͨࡒɾ՟ฎͷ྆ߧۉ৚͕݅ຬͨ͞ΕΔ Y ͱ r͕Ұҙʹଘ͢ࡏ

ΔͱԾఆ͠ɼҎԼͰ͸ Y ∗ɼr∗ͱද͢هΔɽ͜ͷͱ͖ɼ੓෎ʹΑΔݮ੫ (T ͷݮ

গ)͕ Y ∗ɼr∗ʹ༩͑ΔӨڹΛԣ࣠ʹ Yɼॎ࣠ʹ rΛͱͬͨਤʹࣔͤɽ

ͮͭ͘ʹϖʔδ࣍

7



(4) ͜ͷ͕ࠃւ֎ͱͷٴ࢈ࢿͼࡒͷࡍࠃऔҾΛ։࢝͠ɼ࢈ࢿʹؔͯ͠͸ݻఆ͞Εͨ

ੈքརࢠ཰ r > 0Ͱࣗ༝ʹऔҾΛ͑ߦΔΑ͏ʹͳΓɼ·ͨࡒʹؔͯ͠͸๵қʹ

ΑΔ༌ग़ೖ͕ൃੜ͠ɼ७༌ग़NX͕

NX = NX(e), NX ′(e)

(
≡ dNX(e)

de

)
> 0,

Ͱද͞ΕΔͱ͢Δɽ͜͜Ͱɼม਺ e͸࣮࣭ҝସϨʔτͰ͋ΓɼಉҰ௨՟ͰධՁ

ग़ΛҰఆࢧର͢Δ૬ରՁ֨ͱఆٛ͞ΕΔɽ͜͜Ͱ΋੓෎ʹࡒࠃͷࣗࡒࠃ֎ͨ͠

ͷ Gͱ͢Δɽ͜ͷͱ͖ࢢࡒ৔ͷߧۉ৚͕݅ͲͷΑ͏ʹมΘΔ͔౴͑Αɽ·ͨɼ

Ծఆ͞Εͨؔ਺ͷੑ࣭Λͯͬ࢖ɼ͜ͷ৚͔݅ΒಘΒΕΔม਺ Y ͱ eͷؔ܎Λԣ

࣠ʹ Yɼॎ࣠ʹ eΛͱͬͨਤʹࣔͤɽ

(5) ՟ฎࢢ৔ͷߧۉ৚݅͸খ໰ (2)ͱಉ༷ʹ༩͑ΒΕΔɽ՟ฎࢢ৔ɼٴͼখ໰ (4)ͷ

Δͤ͞ߧۉ৔Λࢢ৔ͷ྆ࢢࡒࡍࠃ Y ͱ e͕Ұҙʹଘ͢ࡏΔͱԾఆ͠ɼͦΕͧΕ

Y ∗∗ɼe∗∗ͱද͢هΔɽ͜ͷͱ͖ɼ੓෎ʹΑΔݮ੫͕ Y ∗∗ɼe∗∗ʹ༩͑ΔӨڹΛԣ

࣠ʹ Yɼॎ࣠ʹ eΛͱͬͨਤʹࣔͤɽ·ͨɼݮ੫͕ࠃ಺૯ੜ࢈ʹ༩͑ΔޮՌΛ

ดࡁܦ࠯ʹ͓͚ΔޮՌͱൺֱ͠ɼͦͷҧ͍͕ੜ·ΕΔ௚ײతͳཧ༝Λ౴͑Αɽ
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[Ȍ]� �QŦǼí"OŸ©ŷĳ¾,b�v�bYf 60 @ŠŒUģ4ȋ)@ŠŒU�Q

źħ?NP A< B?¿È,ȉ��@Ú»ƉëĔ�n�UŎċ��Ŭ?NPÝ�Ļ
Ă,4ȋ�

      ) = 78 + 9,					9 ∼ <(0=, >&?=) �
ĻĂ.F$8@s�~�i�łA 5;�PȉǇŲłA A# 35ȉB# 25;�74ȋ
ĻĂ@ƬŖȉAȉBÝƪ@ëĔǕď@¿Ł@ĻĂ²A 
� � >@A& = 0.50�
� � >@D& = 0.30�
;�74ȋ)@<$ȉŏĪƐż�;�

� � ĔŸ ǖ >A& = >D&�
� � Ĉƚ ǖ >A& ≠ >D& �
UŜĂ,4�ȋ=@N�>ƭǋǳU©Ĭ,ȉ=@N�>Ɛż¿Ē@�³Ɛż<ƹ

Ƅ²;śÓòUĂƳ.Q" 60ýƖĚ;ǖň0Nȋ�
�

�

[ȍ]� �ēůǞ@ŪĂǄìUŜǌ.Q4K?ȉïÎǙŗ@ƬŖUđƃœÃ?Ǽǋ,ģO
R4�ēůǞn�i@Ėñ²Uȉ ǖ;Ɓ�OR:�Qǖň÷ł;ȉŎċ��Ļ

Ă.Qǻ?ŭĪ.F$ŶU 120ýƖĚ;ǖň0Nȋ 
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[Ȍ]� ��@ßŊĮƆ@ 2�`�}Uƴ Qȋv�Y��1A 28@ǬĲƶ U,	D@�/

R" 18UǬĲ,ȉv�Y��2Av�Y��1@ǬĲUƍO/?ȉ28@ǬĲƶ
L,	R@�/R" 18UǬĲ.Qȋv�Y��1# U,	v�Y��2# LUǬĲ.Q
<v�Y��1 AÄģ	 –1ȉv�Y��2 AÄģ 3 UģQȋv�Y��1 # U,	v
�Y��2 # R UǬĲ.Q<v�Y��1 AÄģ 4ȉv�Y��2 AÄģ 0 Uģ
Qȋv�Y��1 # D,	v�Y��2 # L UǬĲ.Q<v�Y��1ȉv�Y��
2<L?Äģ 1UģQȋ2,:ȉv�Y��1# D,	v�Y��2# RUǬĲ.Q
<v�Y��1AÄģ#ȉv�Y��2AÄģ 2UģQȋ)@<$ȉ��@ċç��	
<��	?ƞ Nȋ�

 
��	 )@`�}Uĭƅğ`�}<,:ǁŽ0NȇÄģǁUō'Ȉȋ��
��	 # =	3@õÞ?8�:ȉŰÞĭƅH;áK4plc�ñǀU.F:ũKNȋ�
�

 
[ȍ]� ��@ 2�`�}Uƴ QȋŎÂ?v�Y��1# 28@ǬĲƶ	 A,	B@�/R"

UǬDȋv�Y��1#	 A	UǬĲ,4õÞ?Aȉ�v�Y��A2@)<Uƍ7
4�;ȉǏç	 [Ȍ] @ßŊĮƆ`�};# = 5@õÞUv�Y.Qȋv�Y��1#	
B	UǬĲ,4õÞȉ̀ �}AƩ�,ȉv�Y��1AÄģ 2ȉv�Y��2AÄģ
5UģQȋ��@ċç��	"O�		?ƞ Nȋ 

 
��	 )@`�}UčǷğ`�}<,:ǁŽ0Nȋ�
��	 ċç��	@`�}Uĭƅğ`�};ǁŽ,ȇÄģǁUō$ȈȉƦƣĭƅplc
�ñǀU.F:ũKNȋ�

��	 ċç��	@čǷğ`�}@ƦƣĭƅǮ¿`�}ā¸ñǀU.F:ũKNȋ�
�		 ċç��	;ũK4Ýplc�ñǀ?8�:ȉȇĝȈā¸wYdW�ñǀ<>P
�Q°ĦAþð.Q"ȋžƂUáK:ƞ Nȋ��
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0�.' I1$��( Aȇ50ŶȈ 
Ţ@Ǐç[Ȍ], [ȍ]?ƞ Nȋ 

 
[Ȍ]� ſƀơž@ťÛƉ÷ǫ?AȉmY��Yf}ȉu[�nXf}ȉo�iſƀŃě

<Ɣ+RQ � 8@�ǁƉ>s�jY}#þð,ȉ2R3Rſƀ@ËżÐ?ú$%

ǜŻ,:$4ȋ)RO �8@s�jY}?ǹ.Q��@ċç��	"O�
	?ƞ Nȋ�

�

��	 mY��Yf}@¼Ć<ȉ)@s�jY}#L4O,4ſƀËżÐ?8�:ȉ
��@ƁǔUƁ�>#OƢŴ?ǖň0Nȋ�

ǘŝȉŊǸƏƘȉŠų�

��	 u[�nXf}@¼Ć<ȉ)@s�jY}#L4O,4ſƀËżÐ?8�:ȉ
��@ƁǔUƁ�>#OƢŴ?ǖň0Nȋ�

�*ȉw�oa�wWŃěȉÒƸĎ�

��	 o�iſƀŃě@¼Ć<ȉ)@s�jY}#L4O,4ſƀËżÐ?8�:ȉ
��@ƁǔUƁ�>#OƢŴ?ǖň0Nȋ�

ĖųÐȉ"VBVŃěȉƋ;ǅQơž�

�		 mY��Yf}ȉu[�nXf}?NQſƀËżÐAȉ2@�Ń;ÊµƵ@
��ǸħƇø�M�µ%Īţ�>=?ǹ.QçȁUĜ$Ǣ),4<ǊTR:

�Qȋ�)�� ė�"Oƾ>TR4�y�h�ăȃ9@ƬŖȉ)RO@çȁ?ǹ

ǩ,:ģOR4ƒæ?8�:ƢŴ?ǖň0Nȋ�

�
	 o�iſƀŃě?!'QùƸĎ@ƷĬAȉċç�		?!'Qçȁ@ǈŪ?Lć
�,4<ǊTR:�Qȋ2@žƂ?8�:ƢŴ?ǖň0Nȋ�

�

 
[ȍ]� ( 8@ĎƖ"OşĬ+RQŮRƤÁſƀŃě@ƪIƚ:�Y�Uƴ QȋÝĎƖ

@©ŝŊǸUŠųŊǸǏĂ?Ñ¿>İƸUĴ8ĉǶą#ƌĺŊǸǇŲ?N7:Ų

Ă,ȉ��mX�^Uƾ74<)Sȉ��@ǁ?ƒ.ǇŲ²!NC��mX�^

®łUģ4ȋǇŲ²A�ǁ²<I>,:şT>�ȋ)@Žõ;AŤã©ŝŊǸ?

Ĉ,: ��ȅ@¨ǃU� Q)<?>7:�Qȋ��@ċç��	"O�		?ƞ Nȋ 
 
�

�

�

�

�
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   ǁ� ÝĎƖ@ǇŲ²<��mX�^®ł 
ĎƖ ǇŲ²(DM) ��mX�^®ł 
1 65.0 100 
2 45.0 120 
3 75.0 95 
4 90.0 110 
5 92.0 100 
6 97.0 100 

� ));@��mX�^®łAȉŤĕ>©ŝǨĚU
100<,4L@;�Qȋ 

�

��	 ÝĎƖ@ŠųŊǸUũKNȋ�
��	 ��mX�^?ǹ,:ȉ��@ç�0ȓ2?ƞ Nȋ�
0 �ƽ?Ɓ�ORQ��mX�^ŃŬ@�SȌ8UØP�(ȉ2@ŃŬ?8
�:ƢŴ?ǖň0Nȋ 

1 ŤƐ>��mX�^Uăń.Q4K?ĤǄ>Ťĕx�eU¦ģ.Q4K@
ǍƱŃŬ@«UƢŴ?ǖň0Nȋ 

2 ��mX�^UĤǄ<,>�ŠųŊǸ@ǏĂŃŬ@«UȌ8Ķ(ȉ2@Ń
Ŭ@¼ĆUƢŴ?ǖň0Nȋ 

��	 )@�Y�?8�:ȉ�Y�ưĬËżUũKNȋ+O?ȉ1 ŊǸĞ4P@ſƀ
łA�%8"ũKNȋ�

�		 �Ģ©ŝŀèUăń,ȉNPËżƉ>©ŝŃŬ?±Ť.Q)<Uƴ :�Qȋ
��?ƒ.Ńǵ0ȓ5"OÌ©ƫű@ÔÆ?Þƻ,>�L@U.F:ǬCȉ2

R3R?8�:�ǪÀ>Ǯ¿Uĵľ.Q<<L?ȉ2@žƂUƢŴ?ǧFNȋ�

0 ß-©ŝĬŖUģQŔ¡@�;ȉNPŞ>Ì©?±Ť,:�%ȋ 
1 ǆǰŨų@¥�UǺ&4K?ȉ�ƴ Q9Ì©UŠų©ŝ?>QF%·R:
�%ȋ 

2 �ƶUª QõÞ;LªT/ȉ>QF%�ƶ@I;©ŝ#;$QN�?.
Qȋ 

3 Į@ƕÌǤǽU>QF%Ǝ%.Q4K?ȉŋƯƉ;A>%NPƌƯƉ>Į
@ƕÌ?÷Ō.Qȋ 

4 >QF%Ì©ł#Č>�©ŝŃŬ?.Qȋ 
5 �¯Ĵ9U>QF%>%.4K?ȉǪÀ>ūºUĊ·.Qȋ 

 
 



ʢ໰୊܈ Iʣ؅ཧٕज़B (50఺)

ͷઃ໰࣍ [ 1 ], [ 2 ] ʹ౴͑Αɽ

[ 1 ] ͷখ໰࣍ (1)ͱ (2)ʹ౴͑Αɽ

(1) ը໰୊ܭܗͷઢ࣍

খԽ࠷ x1 − x2 + x3

੍໿৚݅ 2x1 + x2 − x3 = 2,

−x1 + 2x3 ≤ 5,

x2 ≥ 0, x3 ≥ 0

ͷ૒ର໰୊ΛٻΊΑɽ

(2) ঢ়ଶ਺ 3ͷϚϧίϑ࿈࠯ʹ͓͍ͯɼ࣌఺̌ʹ͓͚Δঢ়ଶ֬཰෼෍͕ (0.2, 0.5, 0.3)

Ͱ͋ΓɼਪҠ֬཰͕ྻߦ

P =

⎡

⎢⎢⎣

0.5 0.3 0.2

0.3 0.4 0.3

0.2 0.4 0.4

⎤

⎥⎥⎦

Ͱ͋Δͱ͢Δɽ͜ͷϚϧίϑ࿈࠯ͷ࣌఺̍ʹ͓͚Δঢ়ଶ֬཰෼෍ΛٻΊɼ͞Β

ʹఆৗ෼෍ΛٻΊΑɽ

[ 2 ] ͋Δ੡଄޻ఔͰ͸ɼ৽੡඼ͷ্ཱͪ͛ʹͯ͠ࡍɼx̄−R؅ཧਤʹΑΔ޻ఔ؅ཧΛߦ

͏͜ͱʹͨ͠ɽ̍೔Λ܈ͱ͠ɼޕલʹ̏ݸɼݸ̏ʹޙޕϥϯμϜʹαϯϓϦϯά͠ɼ

n = 6ͷղੳ༻؅ཧਤΛ࡞੒͢Δ͜ͱʹͨ͠ɽ࣮͸ɼ͜ͷ޻ఔͰ͸ɼޕલͱޙޕͱ

Ͱɼಛੑ஋ͷ෼ࢄ͸ಉ͕ͩ͡ɼฏ͕ۉҟͳ͍ͬͯͨɽͦͷ͜ͱΛ஌Βͣʹ؅ཧਤΛ

੒ͨ͠ɽ͜ͷͱ͖࡞ x̄−R؅ཧਤ͸ͲͷΑ͏ʹͳΔͱ͑ߟΒΕΔ͔ɼͦͷཧ༝ͱͱ

΋ʹड़΂Αɽ

13



14 
 

0�.' I1&�$� Aȇ50ŶȈ 
Ţ@Ǐç[Ȍ], [ȍ]?ƞ Nȋ 

 
[Ȍ]� b�te@źħA{�_mX�^�v�^�}@Ǐǋ?ùú>ĠǿUÖG.ȋ4

< BȉŸğħ#2@ 18;�Qȋ)@�@b�te@źħUȎ8Ķ(ȉ2R3
R?8�:ȉ��@Ÿğħ?ǹ.Qǎǧ@N�?ȉ2@źħ<A§"?8�:�

«UH- 88ǖň,4� ;ȉ{�_li�ȇ¢ŝȈ#<P�QĈƟUǧFNȋ 
 

�b�te@Ÿğħ<Aȉb�teAǡ·Ç?ǅQ)<LãT�)<Lȉǉ

RQ)<LÏ�U"&)<L;$>�ȉ<��Īã;�Qȋ4< BȉŅƾ

;As�u�loMŚ¼®@ǖň?N7:ȉŅƾ��oUƍQ)<A;$Qȋ

5#ȉăǻ?2@Ņƾ?ÕÉ,:I>'RBȉļ¬+RQb�te@¼ĆM

ǠUº¦Ɖ?ǒ­.Q)<A;$>�ȋ 
2);ȉ{�_li�Aº¦Ɖ>Ztn�e<v�g�m�c��?N7:

b�te@åǠUƒ.ĈƟU<P�Qȋ4< BȉŅƾ�žęAĀ¸ħǒ­

@Ȅ�Ƽƙ£ƓMȏ8ŉym�@ÄƁUĘâ;ǐũ,:�Qȋ9 
 
[ȍ]� {�_mX�^��b�k?!'Qn�i?A�Ţn�i<�Ţn�i#�Qȋ

)@<$ȉ��@ċç��	"O�		?ƞ Nȋ 
 

��	 �Ţn�i<A§"UƢŴ?ǧFNȋ�
��	 �Ţn�i@×ǼŃŬUȍ8Ķ(Nȋ�
��	 �Ţn�i<A§"UǧF:ȉº¦«U 18Ķ(Nȋ�
�		 �Ţn�iUÄƁ.Qǻ@çȁŶUǧFNȋ�
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0�.' I1&�$� Bȇ50ŶȈ 
Ţ@Ǐç[Ȍ], [ȍ]?ƞ Nȋ 

 
[Ȍ] � XƓ?8�:�ǎ@N�>ǛÍĩôȇėĚŪƠĩôȈ#� OR:�Q<$ȉŢ

@ċç��	"O�
	?ƞ NȇċłŶ��ȉêķ�·Ȉȋ�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � Ò¤Ȑƈ�½	

ö�Ȅ	 1,022 
ö�Ô­	 300 
ǝöǞÖC�ƽơžǞ	 500 
ÙØǯĞǴ	 8 
ĿįÄĨ	 10 
ŵĄ?NQĽû	 25 
ĞŐƦÄƊ	 195 
ǟƀÞǋ	 1,000 
�SŮÌǟƀ	
ȇöĸǴÖCÙØĮğ@Þǋ 150ƈ�½UáJȈ	

400 

ǚ´Þǋ	 700 
�SŮÌǚ´	 500 

Ř�ǟŒÞǋ	 300 
� � � 	ŭȐ�ǎ�ø@×Ɗ!NCǞƁAǋ�+R:�>�ȋH4ƗǴAƴī,>%:N�ȋ	

ÇŐő@öĸǴÖCÙØĮğ@ÞǋA 130ƈ�½;�Qȋ	
�

��	 ö�ȄƮÄƊżUũKNȇÒ¤ȉ%Ȉȋ�
��	 ƫĕÄƊUũKNȇÒ¤ȉƈ�½Ȉȋ�
��	 Ř�ȇƺĐȈǟŒŧżUũKNȇÒ¤ȉ%Ȉȋ�
�		 ŮÌŧżUũKNȇÒ¤ȉ%Ȉȋ�
�
	 ö�´šëǥņłUũKNȇÒ¤ȉņȈȋ�

 
 
 
 
 
 
 
 

��[ � ]��
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ʢ໰୊܈ IIʣ਺ཧA (50఺)

ͷઃ໰࣍ [ 1 ]͔Β [ 3 ] ʹ౴͑Αɽ

[ 1 ] ͷখ໰࣍ (1)ͱ (2)ʹ౴͑Αɽ

(1) Xྻߦ࣮ ͷ֊਺ rank(X)͸ɼX ͷҰ࣍ಠཱͳྻϕΫτϧͷ࠷େ਺ʹΑΓఆٛ

͞ΕΔɽm× n࣮ྻߦA,Bʹର͠ɼෆ౳ࣜ

rank(A) + rank(B) ≥ rank(A+B)

͕੒Γཱͭ͜ͱΛূ໌͍ͨ͠ɽ͜ͷෆ౳ࣜΛҎԼͷखॱͰূ໌ͤΑɽূ໌ʹ͓

͍ͯ͸ɼ࣮ྻߦXͷ֊਺ rank(X)ʹؔ͢ΔҎԼͷੑ࣭ (P)Λͯͬ࢖΋Α͍ɽ

(P) ಠཱͳྻϕΫτϧू߹ʹର͠ɼͦͷཁૉ࣍େͱͳΔҰۃXͷྻߦ

਺͸ rank(X)ʹ౳͍͠ɽ

(a) ×A,B͓ΑͼA+BͷྻϕΫτϧ͢΂ͯΛฒ΂ͯಘΒΕΔmྻߦ 3n࣮ߦ

ྻΛ C ͱ͓͘ɽ͜ͷͱ͖ɼrank(A) + rank(B) ≥ rank(C) ͕੒Γཱͭ͜ͱ

Λূ໌ͤΑɽ

(b) ྻߦͰఆٛͨ͠ه্ Cʹର͠ɼrank(C) ≥ rank(A+B) ͕੒Γཱͭ͜ͱΛ

ূ໌ͤΑɽ

(2) nྻߦ࣮࣍A͸ɼnݸͷҰ࣍ಠཱͳݻ༗ϕΫτϧΛ΋ͭͱ͖ɼର֯ԽՄೳͰ͋

Δɽ͜ΕΛূ໌ͤΑɽ

ઃ໰ [ 2 ],[ 3 ]͸࣍ϖʔδ

2



[ 2 ] ʮؔ਺ f(x)͕ x̄Ͱ࿈ଓʯͱ͸ɼ࣍ͷ໋୊͕੒Γཱͭ͜ͱͱఆٛ͢Δɽ

∀ϵ > 0, ∃δ > 0, ∀x ∈ R, |x− x̄| < δ → |f(x)− f(x̄)| < ϵ.

͜ͷͱ͖ɼҎԼͷখ໰ (1)ͱ (2)ʹ౴͑Αɽ

(1) ʮؔ਺ f(x)͕ x̄Ͱ࿈ଓͰͳ͍ʯ͜ͱΛද໋͢୊Λɼ࣍ͷ!ΛຒΊΔܗͰهड़
ͤΑɽ

!ϵ > 0, !δ > 0, !x ∈ R, .

ͨͩ͠ɼ֤!ͷதʹ͸࣍ͷͲΕ͔Ұ͕ͭೖΔɽ
⎧
⎪⎪⎨

⎪⎪⎩

∀, ∃, ∨, ∧, ≡, →, ↔,

|x− x̄| < δ, |x− x̄| ≥ δ,

|f(x)− f(x̄)| < ϵ, |f(x)− f(x̄)| ≥ ϵ

⎫
⎪⎪⎬

⎪⎪⎭

(2) ؔ਺ f(x)ΛҎԼͷΑ͏ʹఆٛ͢Δɽ

f(x) =

{
x (x ≤ 0),

x− 1 (x > 0).

͜ͷؔ਺ f(x)͕ x = 0Ͱ࿈ଓͰͳ͍͜ͱΛɼখ໰ (1)ͷղ౴ʹै͍ূ໌ͤΑɽ

[ 3 ] ؔ਺ f(x)͸ɼ͋Δఆ਺ ak, bk (k = 1, 2, · · · , n)͕ଘͯ͠ࡏɼ

f(x) =
n∑

k=1

(ak cos kx+ bk sin kx)

ͱද͞Ε͍ͯΔɽ͜ͷͱ͖ɼҎԼͷখ໰ (1)ͱ (2)ʹ౴͑Αɽ

(1) ͜ͷؔ਺ f(x)ʹର͠ɼak, bk (k = 1, 2, · · · , n)͸ f(x)ΛؚΜͩੵ෼ͷܗͰදͤ

Δ͜ͱ͕஌ΒΕ͍ͯΔɽ͜ͷ ak, bk (k = 1, 2, · · · , n)Λ f(x)ΛؚΜͩੵ෼ͷܗ

Ͱ۩ମతʹදͤɽ

(2) ͜ͷؔ਺ f(x)͕࣍ͷඍ෼ํఔࣜ

f ′′(x) + 2f ′(x) + f(x) =
n∑

k=1

1

k + 1
cos kx

Λຬͨ͢ͱ͖ɼak, bk (k = 1, 2, · · · , n)ΛٻΊΑɽ

3



ʢ໰୊܈ IIʣ਺ཧB (50఺)

ͷઃ໰࣍ [ 1 ] ͔Β [ 3 ] ʹ౴͑Αɽ

[ 1 ] ͢΂ͯͷਖ਼ͷ੔਺͔ΒͳΔू߹ΛNͱ͠ɼM = {2, 4, 6, 8, 12}ͱ͢Δɽू߹Nʹ͓
͚Δؔ܎ n ≺ mΛm ∈ N͕ n ∈ Nͷഒ਺Ͱ͋Δͱఆٛ͢Δɽ͜ͷͱ͖ɼ࣍ͷখ໰
(1)͔Β (3)ʹ౴͑Αɽ

(1) ܎ؔ n ≺ m͕ʢ൒ʣॱংͱͳΔ͜ͱΛূ໌ͤΑɽ

(2) ʢ൒ʣॱংू߹ (N,≺)ʹ͓͚ΔM ͷ࠷େݩɼۃେݩɼ࠷খݩɼۃখݩΛɼͦ

ΕͧΕʹରͯ͢͠΂ͯٻΊΑɽͦͷࡍɼͦΕͧΕཧ༝Λड़΂ɼଘ͠ࡏͳ͍৔߹

ʹ͸ɼͦͷ͜ͱΛূ໌ͤΑɽ

(3) ʢ൒ʣॱংू߹ (N,≺)ʹ͓͚ΔM ͷ্ݶͱԼݶΛٻΊΑɽͦͷࡍɼͦΕͧΕ

ཧ༝Λड़΂ɼଘ͠ࡏͳ͍৔߹ʹ͸ɼͦͷ͜ͱΛূ໌ͤΑɽ

[ 2 ] ඇෛ࿈ଓͳ֬཰ม਺X͕༗քͳظ଴஋Λ͍ͯͬ࣋Δ৔߹ɼ͢΂ͯͷ ϵ > 0ʹରͯ͠

ͷෆ౳͕ࣜ੒ཱ͢Δ͜ͱΛূ໌ͤΑɽ࣍

Prob(X ≥ ϵ) ≤ E(X)

ϵ
.

[ 3 ] ϫΠϒϧ෼෍ʹ͕ͨ͠͏࿈ଓ֬཰ม਺ͷ֬཰ີ౓ؔ਺͸ɼύϥϝʔλʔ α,β > 0Λ

༻͍ͯ

f(x) =

⎧
⎪⎨

⎪⎩

(
βxβ−1

αβ

)
exp

[
−
(x

α

)β
]

(x ≥ 0),

0 (x < 0),

ͱͳΔɽ͜ͷ֬཰ม਺ͷظ଴஋ٴͼ෼ࢄΛɼҎԼͷؔ਺Λ༻͍ͯදͤɽ

ΨϯϚؔ਺ Γ(x) =

∫ ∞

0
ux−1 exp(−u) du (x > 0).
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.�I% II/$�� Aƞ50ıƟ 
Ģ2ŲÀ[Ƣ]1ő0>ơ 

 

[Ƣ] ƣ�2ĪŽţ AƠBƠ²5ƣŊƚ2ż XƠż Y2?ôA�āśīEŢ0AơĪŽţ A2

¤đ�Đ3%&'(,&*(+ = (5, 0)ƠA2­ĹƒĄ3	

2((3(, 4() = 3( +
13
3
4( −

1
2
4(:	

ĪŽţ B2¤đ�Đ3%&';,&*;+ = (0, 5)ƠB2­ĹƒĄ3	

2;(3;, 4;) =
13
3
3; −

1
2
3;: + 4;	

-{0?B,�A. Aơ��-Ơ&'(3ż X2 A2¤đ�ĐƍƠ&*(3ż Y2 A2

¤đ�ĐƍƠ3(3ż X2 A2ĪŽƍƠ4(3ż Y2 A2ĪŽƍƠ&';3ż X2 B2¤đ

�ĐƍƠ&*;3ż Y2 B2¤đ�ĐƍƠ3;3ż X2 B2ĪŽƍƠ4;3ż Y2 B2ĪŽ

ƍEū ơ9&Ơż X2�ęE<'.ū�Ơ�y-3Ơż Y2�ę3Ƣ1ÆÔ�Ơ<* =

1. Aơ�y2ÚÀ��	2?�
	1ő0>ơ�

�

��	 �Œ§Ŗ2y- A2­ĹEĎÎ° AĎƇĪŽıEĦ<Ơ<'2ƒĄ(3((<'), 4((<'))

.�,ū"ơ9&Ơ�Œ§Ŗ2y- B 2­ĹEĎÎ° AĎƇ0ĪŽıEĦ<Ơ

<'2ƒĄ(3;(<'), 4;(<')).�,ū"ơ	

��	 �2�āśī2ō�ƞßËƟÉŪ�ę.ÉŪƊ¢E 8,Ħ<>ơ	
��	 w*2JXTsvUudXNU1Ơ 8,2ō�ƞßËƟÉŪEū"ơ 0D(Ơ
·ÉŪ1*�,ƠÉŪƊ¢Eū ıƠÉŪƊ¢EƄA A. B2ĲÞ¥čŝ.�Œ

ŝ1>5¤đ�ĐıEÅŅ">ơ	

��	 �2Ą��1*�,Ơ±ķśīÒ2ÊĒÔĶƞŎwÔĶƟ2}ç3ôŌ�,�A�
.EŅ"ơ 8,2ÉŪƊ¢1*�,ůő A�.ơ	

�		  8,2ÉŪƊ¢2·
1*�,ƠƊ¢3�â2¼2EŅ"ơĶĺEŶċ A�.ơ	
�
	 ßË3zÉŪ2Ĵó1�A.4Ơ�ę1>AßË2spnUĽŸąƞġřƟƆňE
Ţ0>�ơ 8,2ÉŪ2·
1*�,ƠÉŪ3ÓÔ2¼2EŅ"ơĶĺEŶċ 

A�.ơ	

 

�

�

�

�



ʢ໰୊܈ IIʣֶࡁܦB (50఺)

ͷઃ໰࣍ [ 1 ] ʹ౴͑Αɽ

[ 1 ] Δɽୈ͑ߟ͍ͯͭʹͷফඅͱஷ஝ͷબ୒ܭΛੜ͖ΔՈؒظ2 iظͷফඅΛ ci (i = 1, 2)

Ͱද͢ɽՈܭͷޮ༻ؔ਺͸ҎԼͷΑ͏ʹ༩͑ΒΕ͍ͯΔɽ

U(c1, c2) = u(c1) +
1

1 + ρ
u(c2).

u(c)͸ 2ճඍ෼ՄೳͰɼu′(c) > 0ɼu′′(c) < 0 ͱ͢Δɽρ > 0͸ओ؍తׂؒ࣌Ҿ཰Λ

ද͢ɽୈ iظͷফඅࡒͷՁ֨͸ pi > 0Ͱɼॴಘ͸ yi Ͱ͋Δɽརࢠ཰͸ r > 0 Ͱ͋

Γɼੜ֔ॴಘ͸ I = y1 + y2/(1 + r)ͱͳΓɼI > 0Ͱ͋Δͱ͢Δɽୈ ͷஷ஝Λظ1

s Ͱද͢ɽ͜ͷͱ͖ୈ ໿ࣜ͸੍ࢉͷ༧ظ2 p2c2 = (1+ r)s+ y2 Ͱ͋Δɽޮ༻࠷େԽ

ͷ݁ՌಘΒΕΔୈ iظͷ࠷దফඅਫ४Λ c∗i (i = 1, 2) Ͱද͢ɽҎԼͷখ໰ (1)͔Β

(5)ʹ౴͑Αɽ

(1) ୈ ໿͕ࣜͲͷΑ͏ʹͳΔ͔આ໌ͤΑɽ·ͨɼୈ੍ࢉͷ༧ظ1 ͱୈظ1 ͷ༧ظ2

໿͔ࣜΒ੍ࢉ s Λফͯ͠ڈɼੜ֔༧੍ࢉ໿ࣜΛಋ͚ɽ

(2) దফඅਫ४࠷ͨ·େԽͷҰ֊৚݅Λಋग़ͤΑɽ࠷༺ޮ c∗i (i = 1, 2)ͷҐஔΛੜ

֔༧੍ࢉ໿ࣜͱແࠩผۂઢΛ༻͍ͯԣ͕࣠ c1ɼॎ͕࣠ c2ͷਤʹࣔͤɽ

(3) c∗1 = c∗2ͱͳΔͷ͸ͲͷΑ͏ͳͱ͖͔આ໌ͤΑɽ

(4) ҎԼͷΑ͏ʹޮ༻ؔ਺ΛಛఆԽ͢Δɽୈ iظͷ࠷దফඅਫ४ c∗i (i = 1, 2) Λٻ

ΊΑɽ

(a) ޮ༻ؔ਺͕ u(c) = ln(c) ͷͱ͖ɽͨͩ͠ɼln ͸ࣗવର਺Λද͢ɽ

(b) ޮ༻ؔ਺͕ u(c) = ca ͷͱ͖ɽͨͩ͠ɼ0 < a < 1ɽ

(5) ҎԼͷ̎ͭͷ৔߹ʹ͍ͭͯ࠷దͳஷ஝ਫ४ΛٻΊΑɽୈ iظͷॴಘ yiɼফඅࡒ

ͷՁ֨ piɼ͓Αͼརࢠ཰ r ͷมԽ͕࠷దͳஷ஝ਫ४ʹ༩͑ΔӨڹΛઆ໌ͤΑɽ

(a) ޮ༻ؔ਺͕ u(c) = ln(c) ͷͱ͖ɽ

(b) ޮ༻ؔ਺͕ u(c) = ca Ͱɼୈ 2 ͷॴಘ͕ͳ͍ͱ͖ظ (y2 = 0)ɽͨͩ͠ɼ

0 < a < 1ɽ
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.�I% II/$�� Cƞ50ıƟ 
Ģ2ŲÀ[Ƣ]Ơ[ƣ]1ő0>ơ 

 

[Ƣ]� µ�ĽÂài[p11�,Ơ�ìŴ�.�,¢ăĻƀñ2ĜÔE AƓ1Ơ��	¢

ă2ÞE=(�!Ơ��	¢ă2ĥE=(�Aơ�B?��	.��	2ĶĺE¸Ű 160Ð
ňä-Ŷċ">ơ�

�

 
[ƣ]� wŧ°µ�ĽÂài[p�

� � � � 4 = => + ?,					? ∼ A(0B, C:Σ),					Σƥĉł2ģÔ�Ũ£ �
2`nhvWv>2wŧ°ĎÚ�~þÔ1*�,Ơ�y2��	.��	1ő0>ơ�

�

��	 �AģÔ�Ũ£EE�Ĺ�Ơ�y2>�1�?&1F,GE�ô�Ơ�B?E=
(�&ĎÚ�~þÔ-xű2`nhvWvEþÔ¶Ŧ-�A�Eųċ">ơ�

� � � F = E4�

� � � G = E=�
��	 9&ĉł2ģÔ�Ũ£Σ3Ą�-{0?B,�&.41Ơ�2Ũ£EEÕƓ1
Ħ<AćĨ1*�, 60Ðňä-Ŷċ">ơ 
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.�I% II/$�� Dƞ50ıƟ 
Ģ2ŲÀ[Ƣ]1ő0>ơ 

 

[Ƣ]� cqGkv2Ɣ¸EAƠ¯¦ĀĂ2Ɣ¸EH ⊂ 2J. Aơ¯¦ĀĂK ∈ H2ĀĂ

�M(K)E 1Ơ$�-0�ĀĂ2ĀĂ�E 0 .�&Ơ�y2ñƀEĮ& ĳñƒĄ

éOvg(A, M)EøŇOvg.¾6ơ�

�

� ñƀ (i)  M(A) = 1, M(∅) = 0  
� ñƀ (ii)  M(K) = 1	2* K ⊆ P 0?4 M(P) = 1 
� ñƀ (iii)  M(K) = 1 0?4 M(A ∖ K) = 0 

	

� � �2.4Ơ�y2ÚÀ��	.��	1ő0>ơ�
 
��	 �y2øŇOvg(A, MR)1*�,Ơ�y2À�(a)2?(d)1ő0>ơ 
�

� 4º2øŇţV, W, X, Y2?0Aź�EŢ0AƞA	 =	 {V, W, X, Y}. AƟơ

�2ź�-źěEƄ 13Ơ3º�x2ſôţ3îŭ-Ơ2*øŇţ	V3ſ

ôţ1½9B,�06B40?0�ơ	

	

(a)	�2øŇOvg(A, MR)2¯¦ĀĂ2Ɣ¸	 	HR	EĦ<>ơ 
(b)	 �2øŇOvg.¹�¯¦ĀĂ2Ɣ¸Eú*Ƌ:�4ÍĄħOvg

[^;	&(, &;,&`, &a]	2�(Ơ^3ĎÚ.0A=2EĦ<>ơ&'�Ơ^3ąĄ

-�@Ơ�ò2øŇţc ∈ A1*�,&d	3 1�x2ąĄ. Aơ 
(c)	�2øŇOvg2PFƠ�EĦ<>ơPF3ŋƔ¸2Ë¸Ơ$2ĊEċű"

>ơ	

(d)	�2øŇOvg2SjvcqGuSlvaXNûĄ	 fd(MR)1>5_tRb

ûĄ	 >d(MR)	EŰŒ">ƞc = V, W, X, Y)ơ	

&'�Ơ¯¦ĀĂ2Ɣ¸HEú*g�øŇOvg(A, M)1×�,_tRbû

Ą3�y-Ôš�BAơ	

>d(M) = 	
|{K ⊆ A:K ∈ H, K ∖ {c} ∉ H}	|

2BkR
	

	 	 	��-Ơ|P|3Ɣ¸ T2ŭŘĄEū ơ	
	

	

���
�����
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��	 �y2øŇOvg(A, M:)1*�,Ơ�y2À�(a)2?(d)1ő0>ơ�
�

� �A�ĝ2Ęå3 	 V, W, X, Y2 4 º1>),�Đ�B,1@ƞA	 =

	{V, W, X, Y}. AƟƠ	V2�Đĵ3 37%,	 W2�Đĵ3 36%,	 X2�Đĵ3

14%,	 Y2�Đĵ3 13%-�A. AơĘ}Ŝ�-3ſôţ2õĐ AĘ

å3¸Ű 51%�x-�A�.3Ơźě2¶ħ1îŭ-�Aơ	

	

(a)	�2øŇOvg(A, M:)2¯¦ĀĂ2Ɣ¸	 	H:	EĦ<>ơ	

(b)	 �2øŇOvg.¹�¯¦ĀĂ2Ɣ¸Eú*Ƌ:�4ÍĄħOvg

[^;	&(, &;, &`, &a]	2�(Ơ̂ 3ĎÚ.0A=2EĦ<>ơ&'�Ơ̂ 3ąĄ

-�@Ơ�ò2øŇţc ∈ A1*�,&d	3 1�x2ąĄ. Aơ	

(c)	�2øŇOvg2PFƠ�EĦ<>ơPF3ŋƔ¸2Ë¸Ơ$2ĊEċű

">ơ	

(d)	�2øŇOvg2SjvcqGuSlvaXNûĄ	 fd(M:)1>5_tRb

ûĄ	 >d(M:)	EŰŒ">ƞc = V, W, X, Y)ơ	

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʢ໰୊܈ IIʣ؅ཧٕज़A (50఺)

ͷઃ໰࣍ [ 1 ], [ 2 ] ʹ౴͑Αɽ

[ 1 ] ຖظɼظटʹ࢓ೖΕɼظ຤ʹചΕͨͬ࢒෼Λॲ෼͠ͳ͚Ε͹ͳΒͳ͍Α͏ͳ੡඼ͷ

Γ͕ൃੜ͠ɼগͳ͍ͱ඼࢒ೖΕ਺͕ଟ͍ͱചΕ࢓Δɽ੡඼ͷ͑ߟ͍ͯͭʹೖΕ਺࢓

੾ΕʹΑΔػձଛࣦΛট͍ͯ͠·͏ɽຖظͷ੡඼धཁ͸֬཰తʹมಈ͢Δ΋ͷͱ͠

ͯɼظ଴རӹ͕࠷େͱͳΔΑ͏ͳ࢓ೖΕ਺ΛٻΊ͍ͨɽҎԼͷখ໰ (1)͔Β (3)ʹ

౴͑Αɽ

(1) Ұൠʹɼ੡඼͕ x (x > ചΕΔ֬཰Λݸ(0 Pxͱ͠ɼ͜ͷ੡඼ Γͷ඼੾ͨ͋ݸ1

ΕίετΛ pɼചΕ࢒ΓίετΛ hͱ͢Δͱ͖ɼ͜ͷ੡඼ͷ࢓ೖΕ਺ sʹର͢

Δظ଴རӹE(s)ΛࣜͰදͤɽ

(2) খ໰ (1)ʹ͓͚Δظ଴རӹE(s)Λ࠷େͱ͢ΔΑ͏ͳ࢓ೖΕ਺ sʹ͍ͭͯͷ৚݅

ࣜΛٻΊΑɽ

(3) খചͱԷ͔ΒͳΔ 2ஈ֊αϓϥΠνΣʔϯͱɼ͜ͷαϓϥΠνΣʔϯͰऔΓѻ

͏੡඼ Xʹ͍ͭͯ͑ߟΔɽද 1͸੡඼ Xͷधཁͱͦͷ֬཰Λࣔͨ͠΋ͷͰ͋

Γɼྫ͑͹ɼ੡඼X͕ ചΕΔ֬཰͸ݸ100 0.06Ͱ͋Δ͜ͱ͕ಡΈऔΕΔɽখച

ళ͸੡඼ XΛ̍ͨ͋ݸΓ 550ԁͰԷ͔Β࢓ೖΕɼ1,000ԁͰൢച͓ͯ͠ΓɼԷ

͸੡඼XΛ Γͨ͋ݸ1 200ԁͰ࢓ೖΕ͍ͯΔɽ֤ஈ֊͸ظटʹ੡඼Xͷ࢓ೖΕ

Λ͍ߦɼظ຤ʹചΕͨͬ࢒෼Λॲ෼͢Δ΋ͷͱ͢Δɽ֤ஈ֊ʹ͓͚Δ੡඼ ݸ1

͋ͨΓͷ඼੾Είετ͸ͦΕͧΕͷ࢓ೖΕՁ֨ͱൢചՁ֨ͷࠩʹ౳͘͠ɼചΕ

ೖΕՁ֨ʹ౳͍͠΋ͷͱͯ͠ҎԼͷ໰͍࢓Γίετ͸ͦΕͧΕͷ࢒ (a)͔Β (c)

ʹ౴͑Αɽ

ද 1: ੡඼Xͷधཁσʔλ
धཁ (ظ/ݸ) 100 110 120 130 140 150

֬཰ 0.06 0.17 0.25 0.28 0.15 0.09

(a) খചͱԷͰද 1Λڞ௨ͯ͠༻͍Δ΋ͷͱͯ͠ɼখചɼԷͷ֤ஈ֊͕ͦΕͧ

Εಠཱʹࣗ਎ͷظ଴རӹΛ࠷େԽ͢ΔΑ͏ͳҙܾࢥఆΛ͏ߦͱ͖ͷ֤ஈ֊

ʹ͓͚Δ੡඼Xͷ࢓ೖΕ਺ΛٻΊΑɽ

(b) ද 1Λ༻͍ͯɼαϓϥΠνΣʔϯશମͱͯ͠ͷظ଴རӹΛ࠷େԽ͢ΔΑ͏

ͳҙܾࢥఆΛ͏ߦͱ͖ͷαϓϥΠνΣʔϯશମͰͷ੡඼Xͷ࢓ೖΕ਺Λٻ

ΊΑɽ

ͮͭ͘ʹϖʔδ࣍
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(c) αϓϥΠνΣʔϯΛߏ੒͢Δ֤ஈ֊͕ͦΕͧΕࣗ਎ͷརӹ࠷େԽͱ͍ͬͨ

෦෼࠷దͳҙܾࢥఆΛ͏ߦͱɼͦͷੵΈॏͶ͸ඞͣ͠΋શମ࠷దͱ͸Ұக

͠ͳ͍ɽ্هɼ໰͍ (a)ͱ (b)ͷ݁Ռ͸ͦͷҰྫΛࣔͨ͠΋ͷͰɼαϓϥΠ

νΣʔϯϚωδϝϯτʹ͓͍ͯ͸ҰൠʹμϒϧϚʔδφϥΠθʔγϣϯͱ

Δ͛ڍΛҰͭࡦ͹ΕΔɽμϒϧϚʔδφϥΠθʔγϣϯΛ๷͙ͨΊͷํݺ

ͱͱ΋ʹɼͦͷํࡦΛ࣮͢ࢪΔࡍͷϝϦοτɼσϝϦοτʹ͍ͭͯ؆ܿʹ

ड़΂Αɽ

[ 2 ] ҎԼʹࣔ͢܈ޠAͷ (a)ʙ(e)͸ΠϯλϑΣʔεઃྀ͢ߟ͍͓ͯʹܭ΂͖Ұൠతͳ߲

໨Λ͍ࣔͯ͠Δɽ܈ޠBͷ (i)ʙ(v)͸χʔϧηϯͷϢʔβϏϦςΟώϡʔϦεςΟ

ΫεͷҰ෦Λൈਮͨ͠΋ͷͰ͋Δɽ܈ޠ AͷͦΕͧΕͷ߲໨ʹରͯ͠ɼ΋ͬͱ΋

ؔ࿈͢ΔͱࢥΘΕΔϢʔβϏϦςΟώϡʔϦεςΟΫεΛ܈ޠ B͔Β 1ͭબ୒͠ɼ

ͦͷ߲໨͕ؔ࿈͢Δͱͨ͑ߟཧ༝Λ؆ܿʹઆ໌ͤΑɽ͞Βʹɼબ୒ͨ͠ϢʔβϏϦ

ςΟώϡʔϦεςΟΫε͕ࣔ͢಺༰Λ؆ܿʹઆ໌ͤΑɽ

ʲ܈ޠAɿΠϯλϑΣʔεઃྀ͢ߟ͍͓ͯʹܭ΂͖߲໨ʳ

ɹɹ (a) ਓؒͷهԱಛੑ

ɹɹ (b) γεςϜʹର͢ΔϢʔβͷظ଴ͱͷҰ؏ੑ

ɹɹ (c) Τϥʔൃੜ

ɹɹ (d) λεΫؔ࿈৘ใͷදࣔ

ɹɹ (e) ݖͷओಋ࡞ૢ

ʲ܈ޠ BɿϢʔβϏϦςΟώϡʔϦεςΟΫεʳ

ɹɹ (i) Match between system and the real world

ɹɹ (ii) User control and freedom

ɹɹ (iii) Error prevention

ɹɹ (iv) Recognition rather than recall

ɹɹ (v) Aesthetic and minimalist design
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ʢ໰୊܈ IIʣ؅ཧٕज़B (50఺)

ͷઃ໰࣍ [ 1 ], [ 2 ] ʹ౴͑Αɽ

[ 1 ] AࣾͰ͸ɼ̏ͭͷ޻৔ K1, K2, K3 ͰಉҰͷ੡඼ BΛੜ͠࢈ɼ̐ͭͷ૔ݿ S1, S2,

S3, S4ʹ༌ૹ͠ɼҰ࣌తʹอ؅͍ͯ͠Δɽ޻৔ K1, K2, K3Ͱ੡඼BΛͦΕͧΕ 100

τϯɼ80τϯɼ120τϯੜ͠࢈ɼͦΕΛ૔ݿʹૹΔɽ૔ݿ S1, S2, S3, S4 Ͱ͸ɼ੡

඼BΛͦΕͧΕ 60τϯɼ70τϯɼ80τϯɼ90τϯඞཁͱ͍ͯ͠Δɽ֤޻৔͔Β֤

૔ݿ΁ͷ੡඼Bͷ༌ૹඅ͸ɼॏ͞ʹൺྫ͠ɼ̍τϯ͋ͨΓͷ༌ૹඅ͸ԼදͷΑ͏ʹ

ͳ͍ͬͯΔɽ

දɿ֤޻৔͔Β֤૔ݿ΁ͷ੡඼ B̍τϯ͋ͨΓͷ༌ૹඅʢສԁʣ
૔ݿ S1 ૔ݿ S2 ૔ݿ S3 ૔ݿ S4

৔K1޻ 4 3 5 4ɹ

৔K2޻ 5 2 3 5ɹ

৔K3޻ 6 4 4 5 ɹ

͜ͷͱ͖ɼ࣍ͷখ໰ (1)͔Β (3)ʹ౴͑Αɽ

(1) ֤૔ݿͷඞཁྔΛΈͨ͢Α͏ʹɼ֤޻৔͔Β੡඼Λ༌ૹ͢Δͱ͖ɼ༌ૹඅͷ૯

ܭܗΊΔ໰୊Λઢٻ΁༌ૹ͢ΔྔΛݿ৔͔Β֤૔޻֤ʹখͱͳΔΑ͏࠷͕ܭ߹

ը໰୊ͱͯ͠ఆࣜԽͤΑɽ

(2) ্ͰఆࣜԽͨ͠ઢܭܗը໰୊ͷ࣮ߦՄೳجఈղΛҰͭٻΊΑɽʢͰ͖Ε͹ɼ๺੢

۱ͷϧʔϧΛ༻͍Αɽʣ

(3) ্ͰఆࣜԽͨ͠ઢܭܗը໰୊ͷ࠷దղΛٻΊΑɽͳ͓ɼಋग़աఔ΋͜͢هͱɽ

ઃ໰ [ 2 ]͸࣍ϖʔδ
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[ 2 ] Ξϧϛαογͷද໘ॲཧ޻ఔ͸

ΞϧϚΠτॲཧɹˠɹిணృ૷ɹˠɹম෇͚

ͱ͍͏ྲྀΕʹͳ͍ͬͯΔɽి ணృ૷͸ృ૷ӷʹαογΛೖΕͯిணͤ͞Δ޻ఔͰ͋Δɽ

ͦ͜Ͱɼి ணృ૷Ͱ͸ɼӷͷԹ౓ΛҼࢠAʹɼম෇͚Ͱ͸ɼম෇͚Թ౓ΛҼࢠBͱ͢

Δ࣮ݧΛ͜͏ߦͱʹͨ͠ɽಛੑ஋ y͸αογͷ৭ͷೱ͞Λද͢L஋Ͱ͋Δɽిணృ૷

Ͱ͸ɼӷʹෳ਺ͷαογΛೖΕΔ͜ͱ͕Ͱ͖Δ͠ɼম෇͚Ͱ΋࿍ʹෳ਺ͷαογΛೖ

ΕΔ͜ͱ͕Ͱ͖ΔɽҼࢠAͱB͸ͦΕͧΕ̏ਫ४ઃఆ (Ai : i = 1, 2, 3;Bj : j = 1, 2, 3)

͢Δ͜ͱͱͨ͠ɽ·ͨɼ܁Γฦ͠͸ k = 1, 2ͱͨ͠ɽ

ͷखॱΛͦΕͧΕ۩ମతʹड़΂Αɽͳ͓ɼࣜதͷݧͷ̏௨ΓʹͳΔ࣮͕࣍ܕ଄໛ߏ

µ͸Ұൠฏۉɼαi͸Ҽࢠ AͷओޮՌ߲ɼβj ͸Ҽࢠ BͷओޮՌ߲ɼ(αβ)ij ͸Ҽࢠ A

ͱ Bͷަ࡞ޓ༻߲ɼ͓Αͼ ϵ͸߲ࠩޡͰ͋Δɽ

(1) yijk = µ+ αi + βj + (αβ)ij + ϵijk

(2) yijk = µ+ αi + ϵ(1)ik + βj + (αβ)ij + ϵ(2)ijk

(3) yijk = µ+ βj + ϵ(1)jk + αi + (αβ)ij + ϵ(2)ijk
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