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高 級 卷

1-10 ᚒǴ؂ᚒ 3 ϩ

, 1. AǵBǵCǵDǵEǵFǵGǵH ೭ΖՏ小࠸ӧෞ
КᖻǶݚԣ຾Չෞݚ

ஒдॺᒿཀӦϩଛډ 1 ဦԿ 8 ဦНၰǶ
ፎୢࢂ FǵG ܈ H ೏ϩଛډ 1 ဦНၰޑᐒ౗ࢂ
ϙሶǻ

(A) 3
8

(B) 1
2

(C) 3
5

(D) 5
3

(E) 1
3

1 2 3 4 5 6 7 8

೭ΖՏ小࠸中؂ޑ΋Տ೏ϩଛډ 1 ဦНၰޑᐒ౗೿࣬฻Ǵࡺ FǵG ܈ H ೏ϩଛډ
1 ဦНၰޑᐒ౗ࢂ 3

8
Ƕ

เ: (A)Ƕ

, 2. ςޕ a = 20 Ъ b = 17Ǵፎୢ 17a+ 20b ӭϿǻࢂॶޑ

(A) 680 (B) 689 (C) 1720 (D) 2017 (E) 3737

17× 20 + 20× 17 = 340 + 340 = 680Ƕ
เ: (A)Ƕ



高級卷 2

, 3. 1 ޑ 1000% ฻ܭ
(A) 0.1 (B) 1 (C) 10 (D) 100 (E) 1000

1 ޑ 100% ฻ܭ 1ǴԶ 1000% ޑԜॶࣁ 10 ७Ǵջࣁ؃܌ 10Ƕ
เ: (C)Ƕ

, 4. ᆉԄ 42 + 33 + 24 ϐॶ฻ܭ

(A) 29 (B) 33 (C) 43 (D) 59 (E) 73

42 + 33 + 24 = 16 + 27 + 16 = 59Ƕ
เ: (D)Ƕ

, 5. კ中ޑ॥ًࢂ׎ࢃஒ΋ঁفޔΟ׎فൎᙅѬޑ΋ঁഗᗺ௽ᙯ
ԶᄬԋޑǶፎୢკ中኱૶Ԗआᗺ΢فޑϐࡋኧࣁՖǻ

(A) 30◦ (B) 40◦ (C) 45◦

(D) 50◦ (E) 60◦

ൎᙅ๱Ԝ॥ً׎ࢃ中Јޑΐঁ฻فϐࣁࡋف
360◦

9
= 40◦ǶԶ؂΋ঁفޔΟޑ׎ف

ϣکف೿ࢂ 180◦ǴӢԜځΟঁϣفϩձࣁ 40◦ǵ90◦ ᆶ 50◦Ǵջ܌኱૶فޑϐࡋف
ࣁ 50◦Ƕ

เ: (D)Ƕ
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, 6. 小ՆވЎӷၯᔍǶ؂ኘ୏Դྭដ΋ΠǴӴ൩ஒঁٿӷ҆ϕඤՏ࿼ǶፎୢӴനϿा
ኘ୏൳ΠԴྭដωૈஒ WORDS ᡂԋ SWORDǻ
(A) 3 (B) 4 (C) 6 (D) 7 (E) 8

ݤှ 1
Ԗ೚ӭϕඤ 4 ԛջёֹԋޑБݤǶٯӵǺ

words → worsd → wosrd → wsord → sword

ฅԶǴ໻ϕඤ 3 ԛ׳܈Ͽޑԛኧ൩คၲݤԋǶ౜᛾ܴԜ่ፕǴݙཀ؂ډ΋ঁӷ҆
೿ԿϿϕඤ΋ԛՏ࿼ǴࡺᕴӅԿϿाϕඤ 3 ԛǶ
౜ଷ೛࡞ϕඤ 3 ԛё٬ள WORDS ᡂԋ SWORDǶӢ؂΋ԛϕඤ೿཮ቹៜঁٿ
ӷ҆ޑՏ࿼ǴЪ؂΋ঁӷ҆೿ԿϿׯᡂ΋ԛՏ࿼ǴԖ 4 ঁӷ҆ϕඤ΋ԛǴԶ 1 ঁ
ӷ҆ϕඤΒԛǶჹܭѝϕඤ΋ԛޑ 4 ঁӷ҆中ǴԖ 2 ঁӷ҆ाϩձᆶׯᡂٿԛޑ
ӷ҆ϕඤ΋ԛǴԶќ 2 ঁӷ҆۶߾Ԝϕඤ΋ԛǶՠӧ WORDS 中ǴคפݤрҺՖ
΋ჹӷ҆۶ࢂԜϕඤ΋ԛՏ࿼࡞ࡕပӧ SWORD 中҅ޑዴՏ࿼Ƕޕࡺϕඤ 3 ԛό
ёૈၲԋҞޑǶ

เ: (B)Ƕ
ݤှ 2
中ςᇥܴϕඤݤ΋ঁှ߻ 4 ԛࢂёՉޑǶ౜ѝሡዴᇡന小ёૈϕඤԛኧࣁ 4 ԛǶ
٩ྣΠӈБԄೕ؂ঁۓӷ҆ޑॶǴуᕴ؂ঁӷ҆ޑॶբࣁ೭ঁӷϐॶǺ

ӷ҆ޑՏ࿼ ॶ

၀ӷ҆ӧ初ۈՏ࿼ −1

၀ӷ҆ӧനಖՏ࿼ 1

၀ӷ҆ՏӧځᎩޑՏ࿼ 0

ӈ中ǴXسॊ߻ӵӧٯ ॶሀቚǺ−5 → −2 → 0 → 2 → 5Ƕ

ё؂ޕ΋ԛϕඤࡕǴX ॶԿӭቚу 4ǶฅԶǴ΋ԛϕඤࡕ X ॶቚу 4 ໻཮ݩ௃ޑ
วғӧϕඤՏ࿼ঁٿޑӷ҆೿ࢂவ初ޑۈՏ࿼ඤډҞ኱ޑՏ࿼ǴջѬॺ初ۈՏ࿼
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а΋ԛϕඤ܌ӷ҆ǴঁٿޑҞ኱Տ࿼ǶՠόӸӧ೭ኬޑќ΋ঁӷ҆ࣁ࡞ X ॶԿӭ
ቚу 3Ƕࡺவ −5 ቚуԿ 5 ाϕඤ 4 ԛ܈ 4 ԛа΢ǶӢԜϕඤԛኧനϿࣁ 4 ԛǶ

เ: (B)Ƕ

, 7. ᆉԄ 200− 199 + 198− 197 + 196− · · ·+ 2− 1 ϐॶ฻ܭ

(A) 1 (B) 99 (C) 100 (D) 101 (E) 200

ёϩԋ 100 ໨ (200− 199)ǵ(198− 197)ǵ· · ·ǵ(2− 1) Ǵ؂΋໨ϐॶ೿฻ܭ 1Ƕ
ࡺ 200− 199 + 198− 197 + 196− · · ·+ 2− 1 = 100Ƕ

เ: (C)Ƕ

, 8. ؂ϩដࣁࡋѺӷೲޑך 360 ঁӷ҆Ƕ҅ךӧѺ΋ҽޑߏࡐЎҹǴ؂΋ᐉӈ࡞Ԗ 50
ঁӷ҆Ƕ࿶ၸ 8 ϩដࡕǴፎୢ҅ךӳѺډಃ൳ᐉӈǻ
(A) 54 (B) 55 (C) 56 (D) 57 (E) 58

࿶ၸ 8ϩដǴךӅѺΑ 360× 8 = 2880ঁӷ҆ǶӢ 2880ନа ࣁ୘ޑள܌ࡕ50 57ǵ
Ꭹኧࣁ 30Ǵ܌аёղᘐр҅ךӳѺډಃ 58 ᐉӈǶ

เ: (E)Ƕ
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, 9. ϣ߄ݤǶፎୢ೭ঁ४߄ݤᇙ଺Α΋ঁϖϖ४ך
25 ঁኧϐᕴࢂکӭϿǻ
(A) 100 (B) 200 (C) 225

(D) 250 (E) 256

× 1
1

2

2

3

3

4

4

5

5

ёޕӧಃ i ӈ΢ޑኧϐࣁک (1 + 2 + 3 + 4 + 5)i = 15iǴ߄ࡺ中܌Ԗޑኧϐᕴࣁک
15× 1+15× 2+15× 3+15× 4+15× 5 = 15× (1+2+3+4+5) = 15× 15 = 225Ƕ

เ: (C)Ƕ

, 10. ᆉԄ
√
2× 4

√
2×

√
800× 4

√
8 ϐॶ฻ܭ

(A) 2 (B) 4 (C) 8 (D) 80 (E) 800

ݤှ 1
√
2× 4

√
2×

√
800× 4

√
8 =

√
1600× 4

√
16 = 40× 2 = 80Ƕ

เ: (D)Ƕ
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ݤှ 2
з x =

√
2 × 4

√
2 ×

√
800 × 4

√
8Ǵ߾ x4 = 22 × 2 × 8002 × 8 = 84 × 104 = 804 ޕࡺ

x = 80Ƕ
เ: (D)Ƕ

11-20 ᚒǴ؂ᚒ 4 ϩ
, 11. ςޕԜБ߄਱中؂ޑ΋ӈǵ؂΋Չᆶ؂΋చЬჹفጕ΢ޑኧϐ

ܭ೿฻ک 30Ƕ
ፎୢՏܭѓΠف小Б਱ϣޑኧࢂϙሶǻ

(A) 3 (B) 15 (C) 5 (D) 13 (E) 4

2

8 12

?

ӵკ܌ҢϐБԄ኱૶Ӛޜ਱܌༤ΕޑኧǶ

2

8 12
x

a b

c

d e

ӧ中໔ޑӈ中ǴԖ 8 + c+ 12 = 30 ЪᏵԜёள c = 10Ƕ

ӧനѓᜐޑՉ中ǴԖ b+ 12 + x = 30 ЪᏵԜёள b = 18− xǶ

ӧჹفጕ中ǴԖ a+ 10 + x = 30 ЪᏵԜёள a = 20− xǶ

ӧന΢य़ޑӈ中ǴԖ (20 − x) + 2 + (18 − x) = 30 ЪᏵԜёள 40 − 2x = 30Ǵջ
x = 5Ƕ

Ԝਔёޕ a = 15ǵb = 13ǵd = 7 аϷ e = 18 ٠ֹԋԜБ߄਱٬ள؂΋ӈǵ؂΋Չ
ᆶ؂΋చЬჹفጕ΢ޑኧϐک೿฻ܭ 30Ƕ

เ: (C)Ƕ
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, 12. ςޕკ中ന္य़ޑқՅ҅Б׎ϐഗᗺ࡞ѳϩ༡΢഍
ቹ҅ޑБ׎ϐӚᜐǴӵკ܌ҢǶ

ፎୢന္य़ޑқՅ҅Б׎ϐय़ᑈࢂӭϿǻ

(A) 6 (B) 4 (C) 10
(D) 3 (E) 5 1

3

1 3

1

3

13

ݤှ 1
ёޕനѦय़҅ޑБ׎य़ᑈࣁ 16ǴԶѤঁқՅΟޑ׎فय़ᑈ೿ࢂ 3

2
ǶӢԜऩஒ೭Ѥ

ঁқՅΟ׎ف౽ନջёளޕԛε҅ޑБ׎य़ᑈࣁ 16− 4× 3
2
= 10Ƕ

Զӧ೭ঁ҅Б׎ϣ೽Ǵ࡞Ԗ΋ъ೏༡΢഍ቹǴӢԜന္य़ޑқՅ҅Б׎ϐय़ᑈࢂ 5

เ: (E)Ƕ
ݤှ 2
җϭިۓ౛ёளޕ༡΢഍ቹ҅ޑБ׎ϐᜐࣁߏ

√
12 + 32 =

√
10ǶӢԜന္य़ޑқ

Յ҅Б׎ϐᜐࣁߏ
√

(1
2

√
10)2 + (1

2

√
10)2 =

√
5 Ъځय़ᑈࣁ (

√
5)2 = 5Ƕ

เ: (E)Ƕ
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, 13. ፶ًؓ࣬ຯٿ 240mǴவ S ѱᎭӛ M ѱǴѬॺ೿а 60 km/h ՉᎭӧӕ΋చࡋೲޑ
高ೲϦၡ΢Ƕ྽؂፶ً࿶ၸ΋ঁೲज़ࣁ 80 km/h аׯڅ኱ᇞਔǴҥޑ 80 km/h ޑ
ೲࡋՉᎭǶ྽ٿ፶ً೿࿶ၸԜ኱ᇞਔǴፎୢѬॺϐ໔ޑຯᚆࣁӭϿǻ

(A) 180m (B) 240m (C) 360m (D) 300m (E) 320m

྽ಃ΋፶ً೯ၸ኱ᇞਔǴಃΒ፶ًϝပࡕ 240mǶԶ྽ಃΒ፶ًՉᎭ 240m ਔǴಃ
΋፶ً߻຾ޑೲࡋᡂࣁ

4
3
७ǴځࡺՉᎭޑຯᚆࣁ 320mǶӢԜ྽ٿ፶ً೿࿶ၸԜ

኱ᇞਔǴѬॺϐ໔ޑຯᚆࣁ 320mǶ
เ: (E)Ƕ
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, 14. Ο׎ف中Ǵςޕ PQ = SQ = SR = QR Ъ
∠STR = 90◦Ǵӵკ܌ҢǶ

ٯК߾ TR : PS ฻ܭ

(A) 1 :
√
3 (B) 1 : 2

√
3 (C) 1 : 2

(D) 1 :
√
2 (E) 1 : (3

√
3)/2

P Q T R

S

з TR ࣁǶӢࡋߏՏൂࣁࡋߏޑ △QRS ǴЪ׎فΟ҅ࣁ T ࢂ QR ளࡺ中ᗺǴޑ
ޕ QR = QS = RS = 2ǴӢԜ PQ = 2Ƕ

2 1 1

22

120◦ 60◦

P Q T R

S

౜Ӣ △PQS Ъ׎ف฻ဈΟࢂ ∠PQS = 120◦Ǵࡺ ∠PSQ = ∠SPQ = 30◦ǶӢԜ

∠PSR = 90◦Ƕനࡕӆҗϭިۓ౛ёள PS =
√
PR2 −RS2 =

√
12 = 2

√
3ǶǶ
เ: (B)Ƕ

Note: There are several other solutions that make use of the trigonometric ratios
within one of the many 30◦/60◦/90◦ triangles in the figure.
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, 15. Бำ 2017x2 − 20172017 = 0 ࣁှޑ

(A) x = ±2017 (B) x = ±20172017 (C) x = ±20171008

(D) x = ±20171009 (E) x = ±
√
20172017

ௗှԜБำёளޔ

2017x2 = 20172017

x2 =
20172017

2017
= 20172016

x = ±(20172016)
1
2 = ±20171008

hence (C).
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, 16. ΋ঁъౚᡏޑރ࿙ϣးΑѬޑ΋ъుޑࡋНǶ

ऩஒ೭ঁ࿙໼௹ՠόᡣНᅅрǴ߾࿙ᆶНѳጕ
ࣁف௹നε໼ޑ֨܌

(A) 221
2

◦ (B) 30◦ (C) 45◦

(D) 60◦ (E) 671
2

◦

ଷ೛Ԝъౚᡏޑъ৩ࣁ 2xǴ߾Нుࣁ xǴӵკ܌ҢǶ

x

x

2x

x

x

2x

θ

΢ѓკ中ف θ ǶԜਔёҗف௹നε໼ޑஒ࿙໼௹ՠόᡣНᅅрࣁ 30◦/60◦/90◦ Οف

፦ղᘐр܄ޑ׎ θ = 30◦Ƕࢂ܈җ sin θ =
x
2x

=
1
2
Ψёளޕ θ = 30◦Ƕ

เ: (B)Ƕ

, 17. Ҕ࡞ך $4000 ວ΋٤؂ҁሽᒲࣁ $25 ܈ $26 ೿ԿϿວΑךਜޑਜǶऩ؂ᅿሽᒲޑ
΋ҁǴፎୢךനӭёаᖼວӭϿҁਜǻ

(A) 153 (B) 157 (C) 155 (D) 159 (E) 161

ݤှ 1
ວ 160 ҁ؂ҁሽᒲࣁ $25 ຤޸࡞ਜӅޑ $4000ǶՠӢሡԿϿວ΋ҁሽᒲࣁ $26 ޑ
ਜǴࡺວ 160 ҁਜࢂόёૈޑǶ
ฅԶǴவ೭ 160 ҁ؂ҁሽᒲࣁ $25 ਜ中Ǵёஒޑ 26 ҁ؂ҁሽᒲࣁ $25 ࣁਜඹඤޑ

25 ҁ؂ҁሽᒲࣁ $26 ӅёວࡕਜǶ࿶ၸԜඹඤϐޑ 159 ҁਜЪ޸࡞຤ $4000Ƕ

เ: (D)Ƕ
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ݤှ 2
ଷ೛؂ҁሽᒲࣁ $25 ᆶ $26 ਜ٩ׇϩձᖼວΑޑ m ҁᆶ n ҁǴځ中 m ᆶ n ೿ࢂ
҅᏾ኧǶࣁΑ؃ள m+ n നεॶǴёԖǺޑ

25m+ 26n = 4000

m+
26
25

n = 160

m+ n+
1
25

n = 160

m+ n = 160− 1
25

n

ёࡡޕԖ m + n < 160ǴЪ྽ n = 25 ਔԖ m + n = 159ǶӢԜനӭӅёວ 159 ҁ
ਜǴԜਔᖼວΑ 25 ҁ؂ҁሽᒲࣁ $26 ਜᆶޑ 134 ҁ؂ҁሽᒲࣁ $25 ਜǶޑ

เ: (D)Ƕ

, 18. வ 0 ډ 9 ϖՏኧϐৡঁٿϖՏኧǶፎୢ೭ঁٿ٬Ҕ΋ԛёᄬԋ࡞Μঁኧዸ೿Ӛޑ
ӭϿǻࢂന小ёૈॶޑ

(A) 1 (B) 9 (C) 99 (D) 247 (E) 315

ёޕ೭ঁٿኧޑ२Տኧዸ೿ό࣬ӕǴЪৡޑന小ёૈॶ཮วғӧ२Տኧዸޑৡࣁ
1 ኧ中ǴޑኧाᏃёૈεǵၨεޑᄬԋ܌ኧዸޑᎩځኧ中ǴҗޑΠǶԶၨ小ݩ௃ޑ
җځᎩޑኧዸ܌ᄬԋޑኧाᏃёૈ小Ƕ

җѤঁኧዸૈ܌ᄬԋޑനεኧǵന小ኧϩձࣁ 9876ǵ0123Ǵࡺৡޑന小ёૈॶ཮
วғӧ೭ঁٿϖՏኧϩձࣁ 50123 ᆶ 49876 ਔǴԜਔৡࣁ 50123− 49876 = 247Ƕ

เ: (D)Ƕ
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, 19. ஒޔঁٿ৩೿ࢂ 12 cm ߏڬԋ΋ঁ׎༝ख़᠄ӧ΋ଆԶޑ
ࣁ 14π cm ҢǶ܌Ǵӵკ׎კޑ
ፎୢ೭ঁკޑ׎य़ᑈࣁӭϿ cm2ǻ

(A) 42π + 18 (B) 42π + 9
√
3 (C) 72π − 18

(D) 72π − 9
√
3 (E) 24π

√
3

ݤှ 1
Ԝკ׎ё࣮ԋࢂҗঁٿӄ฻׎৻ޑᆶ΋ঁ๯܌׎ಔԋǴӵკ܌ҢǶё؂ޕ΋ঁ༝

ࣁڬ༝ޑ πd = 12πǴЪ؂΋ߏ۱ޑ۱ࢤ೿ࣁ࡞კޑߏڬ׎΋ъǴջࣁ 7πǶ

ӢԜ؂΋ޑ۱ࢤ༝Јف೿ࢂ 7
12

× 360◦ = 210◦Ǵёளޕ๯ޑ׎ӚϣفǴӵკ܌ҢǶ

 

210° 210° 150° 150° 

30° 

30° 

π7

66

66

ӆҗ༝׎ᆶ๯ޑ׎य़ᑈϦԄёளޕ೭ঁკޑ׎य़ᑈࣁ

2× 7

12
× π × 62 + 6× 6× sin 30◦ = 42π + 18Ƕ

เ: (A)Ƕ
ݤှ 2
΋ঁъ৩ࣁ rǵ༝Јفϐ৩ࣁࡋ θ ࣁय़ᑈ׎ψޑᄬԋ܌۱ޑ 1

2
r2(θ − sin θ)ǶԜय़ᑈ

ϦԄࢂҗ৻׎य़ᑈ 1
2
r2θǵΟ׎فय़ᑈ 1

2
ab| sin θ|ǴЪԵቾډ྽ θ > π ਔǴ׎৻ࢂӆ

уΕΟ׎فԶᄬԋ΋ঁψ׎Ǵࡺ྽ 0 < θ < 2π ਔǴԜϦԄԋҥǶ
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ӧҁᚒ中Ǵӵှݤ 1 ޕॊǴёள܌ r = 6 ᆶ θ =
7
6
πǴЪԜკঁٿࣁ׎೭ኬηޑψ

ᄬԋǺ܌׎

A = r2(θ − sin θ) = 36
(
7
6
π − sin

( 7π
6

) )
= 42π + 36 sin

( π
6

)
= 42π + 18

hence (A).
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, 20. ϖঁޔ৩೿ࢂ 10 cm ࣁ৩ޔё࿼Ε΋ঁϣ೽࡞ౚޑ 16 cm ᡏᡞηϣǶࢊԖᇂ༝ޑ
ፎୢ೭ঁᡞηޑ高ന小ࢂӭϿǻ

(A) 39 cm (B) 42 cm (C) 45 cm (D) 48 cm (E) 50 cm

ჹځܭ中ঁٿౚٰᇥǴ࿼ΕԜᡞηԶ٬ள高ന小ޑ௃ݩӵკ܌ҢǶ

 

5

5

6

h
5

5

җϭިۓ౛ёޕǴٿౚ中Јޔࠟޑຯᚆࣁ h =
√
102 − 62 = 8cmǶӢԜ؂ቚу΋ঁ

ౚǴ൩ሡाу高 8 cmǴࡺ೭ঁᡞηޑ高ന小ࢂ 10 + 4× 8 = 42cmǶ
เ: (B)Ƕ
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21-25 ᚒǴ؂ᚒ 5 ϩ
, 21. ӧ΋ঁᜐߏϩձࣁ aǵb ᆶ c ပฝ΋ঁف׎فΟفޔޑ

҅Б׎Ǵӵკ܌ҢǶ

ჹ܌ܭԖޑ௃ݩǴፎୢΠӈব΋ᒧ໨ؒࣁԖ༡΢഍ቹޑ
य़ᑈᆶ༡΢഍ቹޑय़ᑈϐКǻ

(A) 1 : 1 (B) c : (a+ b) (C) ab : c2

(D) (a+ b)2 : 2c2 (E) c2 : 2ab |

|

|
|

b

a

c

з x ޕё׎فҗ࣬՟Ο߾Ǵߏᜐޑ׎Б҅ࣁ

x

a− x
=

b

a

ax = b(a− x)

(a+ b)x = ab

x =
ab

a+ b

ӢԜҗϭިۓ౛ёளؒޕԖ༡΢഍ቹޑय़
ᑈᆶ༡΢഍ቹޑय़ᑈϐКࣁ

1
2
ab− x2

x2
=

ab

2x2
− 1

=
(a+ b)2

2ab
− 1

=
a2 + 2ab+ b2 − 2ab

2ab

=
a2 + b2

2ab

=
c2

2ab
,

xb−

 

x

x xa−

Ƕ

เ: (E)Ƕ
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, 22. 小Ӽᆶ小्،ۓճҔ΋ঁό൨தޑБԄٰϩೈᑖǶ小Ӽ२Ӄوڗ᏾ঁೈᑖޑ൳ϩ

ϐ൳Ǵௗ๱小्ᆶ小Ӽ፺؂ࢬԛ೿وڗ྽ਔϝഭΠٰޑೈᑖϐ΋ъǶനಖ྽ഭΠ
൳ޑ᏾ঁೈᑖوڗଶЗӆᝩុϩǶፎୢ小Ӽ२ӃѸ໪ۓ،Γٿೈᑖ࣬྽小ਔǴޑ
ϩϐ൳ωૈߥ᛾ٿΓӧനಖଶЗਔӚوڗ᏾ঁೈᑖޑ΋ъǻ

(A) 1
6

(B) 1
4

(C) 2
5

(D) 1
3

(E) 1
2

ݤှ 1
小्ޑوڗ᏾ঁೈᑖϐ΋ъǴԶӧόхࡴ小Ӽಃ΋ԛޑوڗ܌ೈᑖΠǴ小Ӽ؂΋
ԛޑوڗ܌ೈᑖࢂ小्߻΋ԛޑوڗ܌ೈᑖϐ΋ъǶࡺനಖӧόхࡴ小Ӽಃ΋ԛ
ೈᑖᕴໆϐ΋ъǴջޑوڗ܌小्ࢂೈᑖᕴໆ཮ޑوڗ܌ೈᑖΠǴ小Ӽޑوڗ܌
᏾ঁೈᑖޑѤϩϐ΋ǶӢ小ӼനಖΨޑوڗ᏾ঁೈᑖϐ΋ъǴࡺ小Ӽ२ӃѸ໪ڗ
Ѥϩϐ΋Ƕޑ᏾ঁೈᑖو

เ: (B)Ƕ
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ݤှ 2
ଷ೛小्ಃ΋ԛوڗ᏾ঁೈᑖޑ xǴ߾ௗΠٰ小्ޑوڗ܌٩ׇໆࣁ΋ঁ฻Кኧӈ
1
4
xǵ 1

16
xǵ 1

64
xǵ· · ·Ƕ

Ӣ小्നಖޑوڗ᏾ঁೈᑖϐ΋ъǴࡺ

1

2
= x+

1

4
x+

1

16
x+

1

64
x+ · · ·

=
x

1− 1
4

=
4x

3

x =
1

2
× 3

4
=

3

8

ӢԜӧ小्ಃ΋ԛڗೈᑖ߻ǴೈᑖϝԖ 2× 3
8
=

3
4
҂೏وڗǴ܌а小Ӽ२ӃوڗΑ

᏾ঁೈᑖޑ
1
4
Ƕ

เ: (B)Ƕ
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, 23. ੤΢؂ޑՏӕᏢ೿஌ΑΜ஭ဃፍьТ๏੤΢ޑќѦΜՏӕᏢǴ؂Γ΋஭Ƕςؒޕ
ԖҺՖٿՏӕᏢ۶Ԝϕ஌ьТǶፎୢ੤΢നϿԖӭϿՏӕᏢǻ

(A) 15 (B) 20 (C) 21 (D) 25 (E) 30

ݤှ 1
ଷ೛੤΢ӅԖ n ՏӕᏢǶჹܭ੤΢ҺՖ΋ჹӕᏢϐ໔ǴԿӭԖ΋஭ဃፍьТ೏ځ
中΋ՏӕᏢ஌р๏ќ΋ՏӕᏢǶӢԜǴԿӭԖ

(
n
2

)
஭ဃፍьТ೏஌рǴԜኧໆջࣁ

வ੤΢ӕᏢҺڗ΋ჹӕᏢޑБݤኧǶฅԶǴҗᚒཀёޕӅԖ 10n ஭ဃፍьТ೏஌
рǴࡺёளό฻Ԅ

10n ≤
(
n

2

)
⇒ 10n ≤ n(n− 1)

2
⇒ n ≥ 21.

Ԗ࡞ցёૈࢂ੤΢ޕΑளࣁ 21 ՏӕᏢǴёଷ೛੤΢܌ԖޑӕᏢൎԋ΋୮Ъ؂΋Տ
ӕᏢ೿஌ဃፍьТ๏ઠӧдѰᜐೱុޑΜՏӕᏢǶԜਔёว౜Ԝ஌ьТБԄᅈى
ᚒཀǶ

เ: (C)Ƕ
ݤှ 2
ଷ೛੤΢ӅԖ n ՏӕᏢǴ٠җᚒཀёޕӅԖ 10n ஭ဃፍьТ೏஌рǶҗᗷ᠈চ౛
ёޕԿϿԖ΋ՏӕᏢԏډ 10 ஭׳ࢂ܈ӭ஭ޑဃፍьТǴό֫ᆀ೭ՏӕᏢࣁҘǶԜ
ਔёޕ੤΢ԿϿԖ 21 ՏӕᏢǺхࡴҘǵԏډҘ஌ଌޑဃፍьТϐΜՏӕᏢǵԿϿ
ΜՏ஌ဃፍьТ๏ҘޑӕᏢǶ

ӵӕှݤ 1 Ԗ࡞੤΢ޕॊǴ܌ 21 ՏӕᏢޑ௃ࢂݩӸӧޑ

เ: (C)Ƕ
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, 24. ΋ঁ༝࡞ᆶ΋ঁ҅Бޑ׎΋చᜐ࣬ϪЪ࿶ၸځჹᜐ
΢ঁٿޑഗᗺǶऩ೭ঁ༝ޑ༝ࣁߏڬ c Ъ೭ঁ҅Б
ࣁߏڬޑ׎ sǶ࿶Ѥ௭ϖΕࡕǴፎୢΠӈব΋ঁᒧ໨
ǻޑዴ҅ࢂॊ௶ޑ

(A) c К s ऊε 5%Ƕ
(B) c К s ऊε 2%Ƕ
(C) c ᆶ s ࣬฻Ƕ

(D) c К s ऊ小 2%Ƕ
(E) c К s ऊ小 5%Ƕ

ݤှ 1

B

Q

C

a M

d

a A

b
P

D

ஒ҅Бޑ׎ഗᗺϩձ኱૶΢ AǵBǵCǵD ٬ள༝
ᆶ AB ࣬ϪЪ࿶ၸ C ᆶ DǶз౦ܭ C ᗺǵD ᗺޑ
P ᗺǵQ ᗺϩձࣁ ADǵBC ᆶ༝ޑҬᗺǴӵკ܌
ҢǶҗჹᆀ܄ёޕ༝ᆶ҅Б࣬׎Ϫޑᗺࣁ AB 中ޑ
ᗺ MǴЪԖ PQ//ABǶӢԜ PQCD ϣޑԜ༝ࢂ
ௗં׎ǴЪځ中΋చჹفጕ CP ৩Ƕޔޑ༝ࢂ

з a = |AM |ǵb = |AP | аϷ d = |CP | ޔޑ༝ࣁ
৩Ƕჹ AM ᆶ AD ٬Ҕ༝Ꮘۓ౛ёள a2 = 2a× bǴ

ӢԜ b =
1
2
a Ъ PD =

3
2
aǶԶҗϭިۓ౛ޕ d2 =

(2a)2 +
(3
2
a
)2
Ǵջ d2 =

16 + 9
4

a2Ǵ܌а d =
5
2
aǶ

౜Ԗ s = 8aǵc = πdǴࡺ
c
s
=

5π
16
ǶӢ π ϐॶ࣬྽ௗ߈Ъౣ小ܭ

22
7
Ǵࡺ c/s ϐॶ

ௗ߈
110
112
ǴӢԜ c К s ऊ小 2%Ƕ

เ: (D)Ƕ
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ݤှ 2
зԜ҅Бࣁ׎ ABCD Ъ M ࣁ AB ࣁԜ༝ޕё܄中ᗺǶҗჹᆀޑ △MCD Ѧௗޑ
༝Ǵځࡺ༝Ј཮ࢂ MCǵMD ᆶ CD 中ࠟጕҬᗺǶޑ

D C

A
M

Bஒ ABCD ϩԋ 8 × 8 ᗺᆶጕ೿ёܴޑ΢ॊ߾Ǵ߄Б਱ޑ
ᡉӦ኱૶Ъ༝ޑъ৩ࣁ 5 ൂՏǶԜਔёޕ s = 32 ൂՏЪ
c = 2π × 5 = 10π ≈ 31.4 ൂՏǶ܌а c К s 小΋ᗺǶ੝ձ
Ӧ

s− c

s
≈ 0.6

30
=

6

300
=

2

100

ջ c К s ऊ小 2%Ƕ
ᆒྗӦᇥǴs׳ = 32 ޑ 97%ǵ98% ᆶ 99% ࣁ٩ׇ 31.04ǵ31.36 ᆶ 31.68ǶܴᡉӦǴ
c = 10π ௗܭ߈ 31.36 Ъ࿶Ѥ௭ϖΕࡕǴc К s 小 2%Ƕ

เ: (D)Ƕ
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, 25. ӧܜஔϣԖٿଫᙔՅោηǵٿଫआՅោηᆶٿଫ໳ՅោηǶࢃය΋Ǵךவܜஔ中
ҺཀڗрٿଫោηٰऀǹࢃයΒǴךӆவܜஔ္ഭΠޑោη中Һཀڗрٿଫោη
ٰऀǹࢃයΟǴܜऀךஔ္ഭΠٿޑଫោηǶ

ፎୢךӧ೭ΟϺ೿ؒԖऀ΢࣬ӕᚑՅޑ΋ᚈោηϐᐒ౗ࢂӭϿǻ

(A) 1
8

(B) 2
5

(C) 1
2

(D) 64
125

(E) 8
15

ݤှ 1
ޑрಃΒଫោηڗஔܜவךࣁ΋ᚈោηϐᐒ౗ջޑԖऀ΢࣬ӕᚑՅؒךය΋Ǵࢃ
ᚑՅᆶಃ΋ଫោηόӕϐᐒ౗࣬ӕǶӢಃΒଫោηӅԖ 5 ᅿёૈԶځ中Ԗ 4 ᅿޑ
ᚑՅᆶಃ΋ଫោηόӕǴࡺԜᐒ౗ࣁ

4
5
Ƕ

྽ࢃךය΋ؒԖऀ΢࣬ӕᚑՅޑ΋ᚈោηǴ߾ӧࢃයΒǴܜஔ္ԖٿଫᚑՅ࣬ӕ
ࣁោηᆶќΒᅿᚑՅӚ΋ଫោηǶό֫ஒ೭٤ោη٩ᚑՅϩձ૶ޑ A1ǵA2ǵB ᆶ
CǶ

Ǻۓ،ោηΨᒿϐޑऀ܌යΟࢃǴЪݩёૈ௃ޑයΒӅԖϤᅿᐒ౗࣬฻ࢃӧࡺ

යΒࢃ A1ǵA2 A1ǵB A1ǵC A2ǵB A2ǵC BǵC
යΟࢃ BǵC A2ǵC A2ǵB A1ǵC A1ǵB A1ǵA2

ёว౜೭ 6 ᅿ௃ݩ中Ԗ 4 ᅿٿࢂϺޑऀ܌ោηᚑՅ೿όӕޑ௃ݩǴջ೭ٿϺ೿ؒ
Ԗऀ΢࣬ӕᚑՅޑ΋ᚈោηϐᐒ౗ࢂ

2
3
Ƕ

ӢԜךӧ೭ΟϺ೿ؒԖऀ΢࣬ӕᚑՅޑ΋ᚈោηϐᐒ౗ࢂ
4
5
× 2

3
=

8
15
Ƕ

เ: (E)Ƕ
ݤှ 2
ё٩ׇޕᒧڗ೭ϤଫោηӅԖ 6! = 720 ᅿᐒ౗࣬ӕݤڗޑǶฅԶǴӢࣁӅԖ 3 ჹ
؂΋ᅿᚑՅϩѲ೿ख़ፄр౜ࡺោηǴޑ୔ϩݤଫคٿ 23 ԛǴӢԜӅԖ 720÷8 = 90

ᅿᚑՅϩѲǴ؂΋ᅿޑวғᐒ౗ࣁ
8

720
=

1
90
Ƕӧ೭ 90 ᅿᚑՅϩѲ中ǴஒीᆉԖӭ

ϿᅿࢂҺ΋Ϻ೿ؒԖ࣬ӕᚑՅޑ΋ᚈោηǶ

ёޕ೭ΟϺޑऀ܌ោηଛՅࣁ΋ಔᙔՅᆶआՅោηǵ΋ಔᙔՅᆶ໳Յោηǵ΋ಔ

໳ՅᆶआՅោηࢌޑᅿ໩ׇϐ௨ӈǶԜӅԖ 3! = 6 ᅿ௨ӈǶԶӧ؂΋ϺǴჹ܌ܭ
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ោη೿Ԗޑऀ 2 ᅿ໩ׇݤڗޑǴӢԜӅԖ 6× 2× 2× 2 = 48 ᅿᚑՅϩѲࢂҺ΋Ϻ
೿ؒԖ࣬ӕᚑՅޑ΋ᚈោηǶ

ࣁ΋ᚈោηϐᐒ౗ޑаҺ΋Ϻ೿ؒԖ࣬ӕᚑՅ܌
48
90

=
8
15
Ƕ

เ: (E)Ƕ
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ୢᚒ 26-30 ࣁเਢޑ 000-999 ϐ໔ޑ᏾ኧǴ
ፎஒเਢ༤ӧเਢь΢ჹᔈޑՏ࿼Ƕ

ಃ 26 ᚒэ 6 ϩǴಃ 27 ᚒэ 7 ϩǴಃ 28 ᚒэ 8 ϩǴ
ಃ 29 ᚒэ 9 ϩǴಃ 30 ᚒэ 10 ϩǶ

, 26. ΋చࢬݞҗՋ۳ܿࢬǶ小ޑ࢒൰η௞ΕᘣѲ΢ෞ 28 m ೀݞޑ中ǴӧԜӕਔǴ΋ଫ
小ކӧᘣѲࠄ҅ޑБ 36 m ೀǴѬёаҔ࡞ӳ฻ܭ൰η۳ΠෞࢬޑೲϐΟ७ޑೲࡋ
າѐᏺ൰ηǶ྽小ކᏺډ小ޑ࢒൰ηਔǴፎୢ೭ഗ൰ηനϿࢬ୏ΑӭϿ mǻ

з C ᗺࣁ小ޑ࢒൰η௞ΕᘣѲޑՏ࿼ǵI ᗺࣁ小ކᏺډ൰ηਔޑՏ࿼Զ x > 0 ࣁ
೭ٿᗺϐ໔ޑຯᚆǶ߾小ކາޑ؁ຯᚆ PI Կӭࣁ x Ƕၲܢஒ཮ϼఁ߾Ο७Ǵցޑ
ёޕ฻Ԅ཮ӧ I ᗺՏځܭёૈ܌ӧϐനՋᜐޑՏ࿼Զ٬ள小ૈކᏺډਔǴӵკ܌
ҢǶ

C I W

P

x 28− x

36
3x

җϭިۓ౛ޕ (28− x)2 + 362 = (3x)2 Ǵϯᙁள x2 + 7x− 260 = 0ǶԜΒԛБำޑ
ࣁှ x = 13 ᆶ x = −20Ǵځ中໻ x = 13 ёૈวғǶ

เ: (013)Ƕ
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, 27. 小ᗌஒԿϿΒঁೱុ҅᏾ኧ࣬४Զளډ΋ঁϤՏኧ NǶςޕ N ࣁՏኧዸٿ२ޑ 47
Ъ N ࣁՏኧዸٿ҃ޑ 74Ǵፎୢ小ᗌ࣬४ਔ٬܌Ҕޑ೭٤҅᏾ኧϐࢂکӭϿǻ

Ӣ 74 όё೏ 4 ᏾ନǴԶ 100 ࢂ७ኧ೿ޑ 4 ኧࡺ७ኧǴޑ N όёૈࣁ 4 ७ኧǶޑ
ԶҺཀೱុѤঁ᏾ኧϐ४ᑈ΋ۓё೏ 4 ᏾ନǴӢځࣁ中ѸԖΒঁኧࣁଽኧǴࡺ小
ᗌԿӭஒೱុΟঁ҅᏾ኧ࣬४Ƕ

Զ྽ n ࣁՏኧዸϩձঁޑ 0ǵ1ǵ2ǵ3ǵ4ǵ5ǵ6ǵ7ǵ8ǵ9 ਔǴn(n + 1) Տኧঁޑ
ዸࣁ٩ׇ 0ǵ2ǵ6ǵ2ǵ0ǵ0ǵ2ǵ6ǵ2ǵ0Ƕёว౜ࡡόࣁ 4Ǵࡺ小ᗌԿϿஒೱុΟ
ঁ҅᏾ኧ࣬४Ƕ

ӢԜ N = n(n+ 1)(n+ 2)Ǵځ中 n ᏾ኧǶ҅ࣁ

Ӣ N όࢂ 4 ७ኧǴnޑ ΋ڻࢂۓኧԶ n + 1 ΋ۓόࢂ 4 ७ኧǶऩޑ n ≤ 73Ǵ߾
n(n + 1)(n + 2) < 753 = 421 875 < Nǹऩ n ≥ 80Ǵ߾ n(n + 1)(n + 2) > 803 =
512 000 > NǶޕࡺ 74 ≤ n ≤ 79ǶӆӢࣁ n ኧЪڻࣁ n+1 όࢂ 4 ёаࡺ७ኧǴޑ
ளޕ n+1 = 78Ǵջ n = 77Ƕᡍᆉёளޕ 77× 78× 79 = 474 474Ƕ܌а小ᗌ࣬܌४
ࣁೱុΟঁ҅᏾ኧѝёૈޑ 77ǵ78ǵ79Ƕ
ࣁ؃܌ࡺ 77 + 78 + 79 = 234

เ: (234)Ƕ
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, 28. ჹܭ n ≥ 3ǴჴЈ҅ n ᜐ׎ኧኧӈࢂҗ΋ঁՏܭ中Јޑᗺ໒ۈǴ؂ԛ೿۳Ѧቚу

΋ቫ҅ n ᜐޑ׎ᗺϐ܌Ԗᗺኧᕴ܌کᄬԋޑኧӈǴځ中؂΋ቫ n ᜐ؂׎΋ᜐ΢ޑ
ᗺኧ೿К߻΋ቫӭ΋ঁᗺǶ

ࣁ൳໨߻ޑኧኧӈ׎ӵǴჴЈ҅Ύᜐٯ 1ǵ8ǵ22ǵ43ǵ· · ·ǴӵΠკ܌ҢǶ

1 8 2222 434343

ऩჴЈ҅ n ᜐ׎ኧኧӈ中Ǵځ中Ԗ΋໨ࣁ 2017Ǵፎୢ n ӭϿǻࢂന小ёૈॶޑ

ऩவՏܭ中ЈޑᗺϐࡕӅԖ m ቫǴ߾ಃ k ቫӅԖ kn ঁᗺǴЪᕴᗺኧࣁ

1 + n+ 2n+ · · ·+mn = 1 + n
m(m+ 1)

2

྽ԜԄ฻ܭ 2017 ਔǴԖ nm(m+ 1) = 2× 2016 = 26 × 32 × 7 ЪӢा؃ n ϐॶᏃё
ૈ小Ǵࡺ m ϐॶሡᏃёૈεǶ

ёޕ m ޣ܈ m + 1 ཮ڻࢂኧǶ4032 ࣁӢኧڻޑ 1ǵ3ǵ7ǵ9ǵ21 ᆶ 63ǴԶ 4032
ӢኧӭڻଽӢኧ中ǴК೭٤ޑ 1 Ͽࢂ܈ 1 ࣁӢኧޑ 2ǵ4ǵ6ǵ8 ᆶ 64Ƕ
౜җεԿ小೴΋КၨёૈޑኧჹǶऩ m = 63 Ъ m + 1 = 64Ǵ߾ n = 1ǴԜॶϼ
小ǹऩ m = 8 Ъ m+ 1 = 9Ǵ߾ n = 56ǴԜᅈىᚒཀǶ

ௗ๱ᡍᆉёள 1+ 56+ 2× 56+ · · ·+8× 56 = 1+ 36× 56 = 1+ 2016 = 2017ǶӢԜ
n ࢂന小ёૈॶޑ 56Ƕ

เ: (056)Ƕ
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, 29. ᘊ΋׫ࢬॺ፺ךฯჾǴݍٿॺ೿ӚԖךਔۈ΋ᅿၯᔍǶ؂΋ֽ໒ވ϶ᆶ΋Տܻך
ฯჾ๏ჹݍஒԜ߾ฯჾǹऩᘊрϸय़Ǵݍ੮Ԝߥॺёך߾ฯჾǶऩᘊр҅य़Ǵݍ
БǶ؂ԛ೿җך໒ۈǴ྽ځ中΋ΓᏱԖӄ೽ޑѤݍฯჾਔ೭ֽၯᔍ൩่״Ƕ

ऩךॺᕴӅވԜၯᔍ 840 ֽǴፎୢႣයךёаគளӭϿֽǻ

ԜၯᔍӅԖ 8 ᅿёૈֽޑय़Ƕ

p1 p3 p5 p7

p0 p2 p4 p6

፺ךډ

፺ܻךډ϶

ฯჾኧޑԖ࡭܌ך

ฯჾኧޑԖ࡭܌϶ܻך

0

0

1

1

2

2

3

3

4

4

य़ǴԶֽޑࣁёૈ཮ԋࡕᘊฯჾ׫Ң၀ֽय़࿶ၸ΋ԛ߄中ጂᓐځ p0ǵ· · ·ǵp7 ࢂ߾
ޕᐒ౗Ƕܴᡉёޑᕇയૈࡕவ၀ֽय़ϐךҢ߄ p0 = 0 Ъ p7 = 1Ƕ

ჹ؂ܭ΋ঁځѬޑ n ॶǴpn ཮ࢂ pn−1 ᆶ pn+1 ࣁӢࢂѳ֡ॶǴ೭ޑ

pn = P (ஒᕇയךᘊр҅य़Ъך) + P (ஒᕇയךᘊрϸय़Ъך)

=
1

2
pn+1 +

1

2
pn−1

җԜനಖёаղᘐр p0ǵ· · ·ǵp7 ǴջளޑϬϩѲ֡ࢂ pn =
n
7
ǶӢԜ p3 =

3
7
Ƕ

ԜၯᔍވॺᕴӅך྽ࡺ 840 ֽǴךႣයёаគள 840× 3
7
= 360 ֽ

เ: (360)Ƕ
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, 30. ΋ঁ 8× 8 Б਱ޑ߄小Б਱೿೏༡΢Α໵Յࢂ܈қՅǶऩځ中ҺՖ΋ঁ 2× 2 ηБ

਱߄ϣ؂΋ᅿᚑՅ೿࡞Ӛ՞ԖΒঁ小Б਱Ǵ߾ᆀ೭ঁБ਱֡ࣁ߄ᑽޑǴӵΠѰკ
ޑᑽ֡ࣁ 3 × 3 Б਱߄ǴԶΠѓკࢂό֡ᑽޑ 3 × 3 Б਱߄ǴӢࣁѓΠޑف 2 × 2
ηБ਱߄ϣԖΟঁқՅ小Б਱Ƕ

֡ᑽޑ ό֡ᑽޑ

ऩஒ௽ᙯ܈ᙌᙯࡕόӕޑБ਱߄ຎࣁόӕǴፎୢᕴӅԖӭϿঁ֡ᑽޑ 8 × 8 Б਱
ǻ߄

ݤှ 1
Ӣ֡ᑽޑБ਱߄ϣ؂΋ঁ 2× 2 ηБ਱߄Ψ೿֡ࢂᑽޑǴࡺԵቾҗ小Կε೴ࡌ؁ҥ
֡ᑽޑБ਱߄Ǵ٠ीᆉ؂΋ঁ؁ᡯ中܌Ԗёૈ֡ޑᑽޑБ਱߄Ƕ؂΋ঁ؁ᡯ೿ࢂ
ӧѓᜐቚу΋ՉǵӧۭΠቚу΋ӈǶ

౜Եቾ΋ঁ n× n Б਱߄Ƕз An ᚈख़ҬඹࣁЪ߄Б਱ޑ༡ԋ֡ᑽ߄ҢஒԜБ਱߄
༡ՅϐБݤኧǴջനѓᜐ΋ՉᆶനΠय़΋ӈ೿ࢂҬඹ༡ՅǶз Bn ߄ҢஒԜБ਱߄
༡ԋ֡ᑽޑБ਱߄Ъൂࣁ΋Ҭඹ༡ՅϐБݤኧǴջനѓᜐ΋ՉᆶനΠय़΋ӈ೭ٿ
௨中໻΋௨ࣁҬඹ༡ՅԶќ΋௨ൂࣁ΋༡ՅǶз Cn Бޑ༡ԋ֡ᑽ߄ҢஒԜБ਱߄
਱߄Ъനѓᜐ΋ՉᆶനΠय़΋ӈ೿όࢂҬඹ༡ՅǶ

྽ n = 2 ਔǴԖ A2 = 2ǵB2 = 4 ᆶ C2 = 0ǴӢԜᕴӅԖ 6 ᅿ༡ՅݤǶ

A2 = 2 B2 = 2 C2 = 0

ௗ๱Եቾӧѓᜐቚу΋ՉǶзচٰޑനѓᜐޑՉࣁ R ԶཥቚޑՉࣁ NǶ

ऩ R ܭჹ߾ǴޑҬඹ༡Յࢂ R 中؂΋ჹ໵–қޑ小Б਱Ǵӧ N 中ჹᔈޑ小Б਱Ψ

؂΋ჹǴNܭ೭௢ፕ٩ԛ፾ҔࣁϸၸٰǶӢ࡞܈༡ԋ໵–қǴЪ༡Յ໩ׇ࣬ӕࢂ ࢂ
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Ҭඹ༡ՅޑǴځ中ӧ N 中ჹᔈޑ小Б਱༡Յ໩ׇ೿࣬ӕ࡞܈ϸၸٰǶࡺ྽നΠय़
΋ӈচٰࢂҬඹ༡ՅЪ N 中ჹᔈޑ小Б਱༡Յ໩ׇ೿࣬ӕਔǴ߾཮ԋࣁόࢂҬඹ
༡ՅǶ

ऩ R όࢂҬඹ༡ՅޑǴ߾ჹܭ R 中؂΋ჹ໵–໵܈қ–қޑ小Б਱Ǵӧ N 中ჹᔈ

ᚑՅǶԶޑ小Б਱೿༡΢࣬ϸঁٿޑ R 中؂΋ჹ໵–қޑ小Б਱Ǵӧ N 中ჹᔈޑ
小Б਱༡Յ໩ׇ࣬ӕ࡞܈ϸၸٰǶՠ༡΢࣬ϸޑᚑՅᆶ༡Յ໩ׇ࣬ӕࢂόёૈམ
ଛޑǴࡺനಖ N ᆶ࡞ࢂۓ΋ݤ༡ՅБޑ R ࣬ϸǶӢԜ N όࢂҬඹ༡ՅޑǴЪന
Πय़΋ӈচٰࢂҬඹ༡ՅਔǴϝฅ཮ԋࣁҬඹ༡ՅޑǶ

ჹܭӧۭΠཥቚ΋ӈਔǴନΑനѓᜐ΋Չᆶ࣬ځᎃޑ΋ՉԖ࣬ӕޑ༡ՅݤϐѦǴ
Ψ཮Ԗ΋ኬޑ௢ፕǶԶऩനѓᜐ΋Չᆶ࣬ځᎃޑ΋ՉԖ࣬ӕޑ༡ՅݤǴ߾চӃӧ
ཥቚѓᜐ΋Չࢂ߻Ҭඹ༡ՅޑӈஒᡂࣁόࢂҬඹ༡ՅޑӈǶ

ᆕ΢܌ॊǴࣁΑவ֡ᑽޑ n× n Б਱ٰ߄ᄬ೷֡ᑽޑ (n+ 1)× (n+ 1) Б਱߄ǴԖ

• ؂΋ঁᚈख़Ҭඹ༡ՅޑБ਱߄ёаᘉ৖ԋ΋ঁᚈख़Ҭඹ༡ՅޑБ਱߄ǴЪ࡞ѝԖ
΋ᅿ༡ՅݤǺ܌ཥቚޑӈᆶՉ೿༡΢ᆶ࣬ᎃޑӈᆶՉ࣬ϸᚑՅǶ

• ؂΋ঁᚈख़Ҭඹ༡ՅޑБ਱߄ёаᘉ৖ԋ΋ঁൂ΋Ҭඹ༡ՅޑБ਱߄ǴЪ࡞ԖΒ
ᅿ༡ՅݤǺ܌ཥቚޑՉ೿༡΢ᆶ࣬ᎃޑՉ࣬ϸᚑՅǴԶௗ๱ஒ܌ཥቚޑӈமॐ༡
ԋᆶ࣬ᎃޑӈ࣬ӕޑᚑՅǹϸၸٰࣁќ΋ᅿ༡ݤǶ

• ؂΋ঁൂ΋Ҭඹ༡ՅޑБ਱߄ёаᘉ৖ԋ΋ঁൂ΋Ҭඹ༡ՅޑБ਱߄ǴЪ࡞ԖΒ
ᅿ༡ՅݤǺཥቚӧচӃόࢂҬඹ༡Յޑᜐ΢༡΢ᆶ࣬ᎃޑ小Б਱࣬ϸᚑՅǴԶཥ
ቚӧচӃࢂҬඹ༡Յޑᜐ΢༡΢ᆶ࣬ᎃޑ小Б਱࣬ӕ࣬ࢂ܈ϸᚑՅǶ

Ǵ೿ό཮ᄬ೷рനѓᜐ߄Б਱ޑᚈख़Ҭඹ܈΋ൂࢂ中Ǵคፕ߾ೕޑ೭ኬηډཀݙ
΋ՉᆶനΠय़΋ӈ೿όࢂҬඹ༡ՅޑБ਱߄ǶӢ C2 = 0Ǵࡺჹ܌ܭԖޑ nǴࡡԖ

Cn = 0ǶԜਔҗ΢ॊёளሀ଑ᜢ߯ԄǺ

An+1 = An ᆶ Bn+1 = An + 2Bn

ӢԜჹ܌ܭԖޑ nǴࡡԖ An = 2Ъ Bn+1 = 4+2BnǶݙཀډ (Bn+1+4) = 2(Bn+4)Ǵ
ёှளࡺ Bn + 4 = 2n−2(B2 + 4) = 2n−2(4 + 4) = 2n+1ǴӢԜ Bn = 2n+1 − 4Ƕ܌а
֡ᑽޑБ਱߄ኧࣁ An +Bn = 2n+1 − 2ǴЪ྽ n = 8 ਔǴԜኧໆࣁ 29 − 2 = 510Ƕ

เ: (510)Ƕ
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ݤှ 2
Եቾᄬ೷΋ঁ n ঁ小Б਱ቨǵm ঁ小Б਱׎ંޑߏǴ٠வՏܭനѰᜐൂޑ΋Չ໒
೭΋ՉӅԖޑۈӧ໒ޕǶёۈ 2m ᅿ༡ՅБԄǴځ中 2 ᅿࢂҬඹ༡Յǵ2m − 2 ᅿࢂ
Ҭඹ༡ՅǶߚ

ჹ؂ܭ΋చߚҬඹ༡ՅޑՉǴ঺Ҕ߻΋ঁ᛾ܴЋݤёޕΠ΋Չޑ༡Յ໩ׇ࣬࡞ϸǴ

ӢԜ؂చཥቚޑՉΨ೿ߚࢂҬඹ༡ՅޑǶࡺ྽ಃ΋ՉߚҬඹ༡Յޑ༡ۓ،ݤਔǴ
਱Ƕ߄ᑽ֡ޑ໻཮Ԗ΋ᅿёૈ߾

ჹ؂ܭ΋చҬඹ༡ՅޑՉǴௗΠٰ؂΋Չޑ༡Յ໩ׇ೿ᆶ߻΋Չ࣬ӕ࡞܈ϸၸٰǶ

Ӣ೭ёளډ΋ೱՍޑҬඹ༡ՅޑՉǴࡺჹ؂ܭచཥቚޑՉ೿Ԗ 2 ᅿёૈޑ༡ՅݤǶ
ӅԖ߾ਔǴۓ،ݤ༡ޑ྽ಃ΋ՉҬඹ༡Յࡺ 2n−1 ᅿБԄள֡ډᑽ߄਱Ƕ

аᕴӅԖ܌ (2m − 2) + 2× 2n−1 = 2m + 2n − 2 ᅿ༡ՅБԄёள֡ډᑽޑ n×m ߄
਱ǴջᕴӅԖ 28 + 28 − 2 = 510 ঁ֡ᑽޑ 8× 8 ਱Ƕ߄

เ: (510)Ƕ
ݤှ 3
ӧ΋ঁ֡ᑽ߄ޑ਱中Ǵۓကచદࢂҗ 2 ᚑՅ࣬ӕϐ小Б਱௨ԋ΋௨ޑӭ׳ࢂ܈ঁ
ӈޑచદǶܴᡉёղᘐрҬඹ༡Յޑᅿࠠᄊٿႉࠟ܈ԖНѳޕǶё׎ંޑᄬԋ܌
ό཮ԖНѳచદǵҬඹ༡ՅޑՉό཮ԖႉࠟచદǶ

྽Ԗ΋చႉࠟచદਔǴٯӵԜచદӅԖ 4 ঁ小Б਱ߏǴ߾ԜБ਱߄ϣ΋ۓ཮Ԗೱ
ӕԜచદᐉၠԿ߄਱中܌ԖޑՉޑႉࠟȨඬଭచદȩǺ

4

ӕኬӦǴऩԖ΋చНѳచદਔǴ΋ۓ཮ԖНѳඬଭచદǶ

ό཮Ԗᅈىᚒཀޑ༡ՅБԄӕਔԖНѳᆶႉࠟඬଭచદǴࡺό཮Ԗᅈىᚒཀޑ༡
ՅБԄӕਔԖНѳᆶႉࠟచદǶӢԜԖΟᅿ௃ݩሡ૸ፕǶ

ऩԖ΋ᅿ༡ՅБԄ೿ؒԖచદǴ߾΋؂ۓ΋Չᆶ؂΋ӈ೿ࢂҬඹ༡ՅޑǶԜջ්
ዬޑ༡ՅБݤǴΨ΋֡ࢂۓᑽ߄ޑ਱ǶࡺӅԖ 2 ᅿ೭ኬηޑ༡ՅБԄǶ
ऩ΋ঁ֡ᑽ߄ޑ਱Ԗ΋٤ႉࠟచદǴ߾ό཮ԖНѳచદǶࡺё௢ፕр؂΋ӈ೿΋

БޑਔǴ؂΋ӈ೿ёҔҬඹ༡ՅݤΑಃ΋Չ༡ՅБۓ،а྽܌ǶޑҬඹ༡Յࢂۓ
Ԅ༤ᅈ٠ᕴࢂёள֡ډᑽ߄ޑ਱Ƕёޕಃ΋ՉӅԖ 28 = 256 ᅿ༡ՅБݤǴځ中Ԗ
2 ᅿࣁҬඹ༡ՅЪؒԖႉࠟచદǴࡺӅёளډ 254 ঁԖႉࠟచદޑ༡ՅБԄǶ
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ஒ߻΋ঁ௃܌ݩளϐ༡ՅБԄ௽ᙯ 90◦Ǵ߾ёள 254 ঁԖНѳచદޑ༡ՅБԄǶ

ӢԜǴᕴӅԖ 2 + 254 + 254 = 510 ঁ֡ᑽޑ 8× 8 ਱Ƕ߄

เ: (510)Ƕ


