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 1 ܻ̎ͷੵʹ͕̕ݱΕΔʹ̐̕ͷΈɻ͕̌ݱΕΔͷʢ̍̌ɺ̎̌ɺ̏̌ʣ· · · (a)ɻ͕̑
·ΕΔͷҰͷҐʹ͋Δͷ͕ʢ̍̑ɺ̎̑ɺ̏̑ʣݱ · · (b)ɻ̐̕ͱ (a)͔Βͱ (b)͔ΒͱͰ̏ݸ

ͷੵΛબͿͱΓ̐ݸͷࣈʹඞͣ̒ɺ̓ɺ͕̔Δ͕͜ͷ̏ݸͷࣈͰͰ͖Δܻ̎ʹͲΕ

ͷੵʹͳΒͳ͍ɻ͕̑ݱΕΔͷ͕ेͷҐʹͳΔ 7 × 8 = 56͕͋Δɻ̐̕ͱ̑̒ͱ (a)͔Β

ͷ̏̌ͱͰ̏ݸͷੵΛબͿͱΓ̐ݸͷࣈ̍ɺ̎ɺ̓ɺ̔Ͱ͋Γɺ͜Ε͔Β̍̔ͱ͕̎̓ͭݟ

͚ΒΕΔɻΑͬͯ J͘Μ͕બΜͩੵ̐̕ɺ̑̒ɺ̏̌ɺ̍̔ɺ̎̓Ͱ͕̑ݱΕΔͷɹ̑̒ɻ

 2 ࠩྻͷΈ߹ΘͤΛ࡞Γɺ߹͚͠ͳ͕Β͍͑ͯ͘ɻ

͕̍ೖΔʢ̍ɺ̎ɺ̏ʣɺʢ̍ɺ̏ɺ̑ʣɺʢ̍ɺ̐ɺ̓ʣɺʢ̍ɺ̑ɺ̕ʣɻ͜ͷ̐ΈΛௐΔɻ

• ʢ̍ɺ̎ɺ̏ʣ͕̐ೖΔɹʢ̐ɺ̑ɺ̒ʣɺʢ̐ɺ̒ɺ̔ʣ

– ʢ̐ɺ̑ɺ̒ʣͷͱ͖ʢ̓ɺ̔ɺ̕ʣ

– ʢ̐ɺ̒ɺ̔ʣͷͱ͖ʢ̑ɺ̓ɺ̕ʣ

• ʢ̍ɺ̏ɺ̑ʣ͕̎ೖΔɹʢ̎ɺ̐ɺ̒ʣ͚ͩɻΓ͕ʢ̓ɺ̔ɺ̕ʣ

• ʢ̍ɺ̐ɺ̓ʣ͕̎ೖΔɹʢ̎ɺ̑ɺ̔ʣ͚ͩɻΓ͕ʢ̏ɺ̒ɺ̕ʣ

• ʢ̍ɺ̑ɺ̕ʣ͕̎ೖΔɹʢ̎ɺ̏ɺ̐ʣ͚ͩɻΓ͕ʢ̒ɺ̓ɺ̔ʣ
ɹɹɹɹɹɹɹɹɹɹɹɹɹʢ̎ɺ̐ɺ̒ʣͰʢ̏ɺ̓ɺ̔ʣ͕Δ

ΑͬͯɺҎԼͷ̑௨Γ

ʢ̍ɺ̎ɺ̏ʣʢ̐ɺ̑ɺ̒ʣʢ̓ɺ̔ɺ̕ʣ

ʢ̍ɺ̎ɺ̏ʣʢ̐ɺ̒ɺ̔ʣʢ̑ɺ̓ɺ̕ʣ

ʢ̍ɺ̏ɺ̑ʣʢ̎ɺ̐ɺ̒ʣʢ̓ɺ̔ɺ̕ʣ

ʢ̍ɺ̐ɺ̓ʣʢ̎ɺ̑ɺ̔ʣʢ̏ɺ̒ɺ̕ʣ

ʢ̍ɺ̑ɺ̕ʣʢ̎ɺ̏ɺ̐ʣʢ̒ɺ̓ɺ̔ʣ

͜ΕΛࠩྻΛͳ߲̏͢ͷͯ͢ʹΈ߹ΘͤͰͨ͠ࢉܭͷ͕ɺMO2018-02.pyɻ࣮݁ߦՌ

ҎԼͷ௨Γɻ

{2: [(1, 3)], 3: [(1, 5), (2, 4)], 4: [(1, 7), (2, 6), (3, 5)], 5: [(1, 9), (2, 8), (3, 7), (4, 6)],

6: [(3, 9), (4, 8), (5, 7)], 7: [(5, 9), (6, 8)], 8: [(7, 9)]}

1 : 1 2 3 , 4 5 6 , 7 8 9

2 : 1 2 3 , 4 6 8 , 5 7 9

3 : 1 3 5 , 2 4 6 , 7 8 9

4 : 2 3 4 , 1 5 9 , 6 7 8

5 : 1 4 7 , 2 5 8 , 3 6 9



 4 11112 Λ 11111Ͱׂͬͨ༨Γ͕ 103ɺ105 Λ 11111Ͱׂͬͨ༨Γ͕ 1Ͱ͋Δ͜ͱ

11112 = 1111× 11111 + 103ɺ105 = 9× 11111 + 1 ͔Β

11112018 = (11112)1009 ≡ (103)1009

(103)1009 = 105×605+2 = (105)605 × 102

(105)605 × 102 ≡ 1605 × 102 ≡ 100 (mod 11111)

 7 iͱ j ͱͷϖΞ (i, j)Ͱ i < j ͱ͢Δɻ
6∑

k=1
|i− j| =

6∑
k=1

j −
6∑

k=1
i = 30 · · · 1⃝ ͜Εͱ

6∑
k=1

j +
6∑

k=1
i =

12∑
n=1

k = 78ͱ͔Β

6∑
k=1

i = 24ɺ
6∑

k=1
j = 54

iΛ (1, 2, 3, · · · )ͱ͔͍ͧ͑ͯ͘ͱɺiͱ j ҎԼͷ̏௨Γ

(a)i͕ (1, 2, 3, 4, 5, 9)ɺj ͕ (6, 7, 8, 10, 11, 12)

(b)i͕ (1, 2, 3, 4, 6, 8)ɺj ͕ (5, 7, 9, 10, 11, 12)

(c) i͕ (1, 2, 3, 5, 6, 7)ɺj ͕ (4, 8, 9, 10, 11, 12)

iͷྻʹରͯ͠ j ॱྻ (j1, j2, j3, j4, j5, j6)ΛରԠͤ͞Εɺ 1⃝Λຬͨ͢ϖΞ͕Ͱ͖ɺͦΕͧΕ
6! = 720௨Γͣͭ͋Δɻͨͩ͠ɺ(a)(b)(c)ͦΕͧΕͰ݅Λຬͨ͞ͳ͍Έ߹Θ͕ͤ͋Δɻ

(a)Ͱ j6 ʹ 6, 7, 8ෆదɻj6 = 6ͷͱ͖ɺ(i6, j6)̕ͱ̒ͷϖΞͰͦͷࠩ̏ɻΓͷͷ

iͱ j ͦΕͧΕͷ͕ 1 + 2 + 3 + 4 + 5 = 15ɺ7 + 8 + 10 + 11 + 12 = 48ͱͳΓࠩͷ૯͕̏̌

ʹͳΒͳ͍ɻj6 ͕͔͔̍̌̍̍̍̎ͷͱ͖݅Λຬͨ͢ɻྫ͑ j6 = 10ͷ࣌ɺ10− 9 = 1ɺ

6 + 7 + 8 + 11 + 12 = 44Ͱ 44− 15 + 1 = 30Ͱ͋Δɻ

ಉ༷ʹͯ͠ௐΔͱ (b)Ͱ j5 ̸= 5ɺj6 ̸= 5, 7ɻ(c)Ͱ j4, j5, j6 ̸= 4ɻ͜ΕΒͷͷΛͱΓͷͧ

͘ͱɺ

(6!− 5!× 3) + (6!− (5!× 2− 4!)) + (6!− 5!× 3) = 360 + 384 + 360 = 1104

͜ΕΛ֬ೝͨ͠ͷ͕ɺMO2018-07.pyɻ࣮݁ߦՌҎԼͷ௨Γɻ

1104 360 384 360

(a) i (1,2,3,4,5,9)

[j1,j2,j3,j4,j5,j6] = [{6, 7, 8, 10, 11, 12}, {6, 7, 8, 10, 11, 12}, {6, 7, 8, 10, 11, 12}

, {6, 7, 8, 10, 11, 12}, {6, 7, 8, 10, 11, 12}, {10, 11, 12}]

(b) i (1,2,3,4,6,8)

[j1,j2,j3,j4,j5,j6] = [{5, 7, 9, 10, 11, 12}, {5, 7, 9, 10, 11, 12}

, {5, 7, 9, 10, 11, 12}, {5, 7, 9, 10, 11, 12}, {7, 9, 10, 11, 12}, {9, 10, 11, 12}]

(c) i (1,2,3,5,6,7)

[j1,j2,j3,j4,j5,j6] = [{4, 8, 9, 10, 11, 12}, {4, 8, 9, 10, 11, 12}

, {4, 8, 9, 10, 11, 12}, {8, 9, 10, 11, 12}, {8, 9, 10, 11, 12}, {8, 9, 10, 11, 12}]



 8 ΊΔٻ S 

S = a1b1 + a2b2 + · · ·+ a6b6 + b1c1 + b2c2 + · · ·+ b6c6 + c1a1 + c2a2 + · · ·+ c6a6

= (a1b1 + b1c1 + c1a1) + (a2b2 + b2c2 + c3a3) + · · ·+ (a6b6 + b6c6 + c6a6)

(aibi + bici + ciai) =
(
(ai + bi + ci)2 − (a2i + b2i + c2i )

)
× 1

2
(i = 1, 2, · · · , 6) ͔ͩΒ

S =
6∑

i=1

(
(ai + bi + ci)2 − (a2i + b2i + c2i )

)
× 1

2
=

(
6∑

i=1
(ai + bi + ci)2 −

6∑
i=1

(a2i + b2i + c2i )

)
× 1

2

͜͜Ͱ
6∑

i=1
(a2i + b2i + c2i ) =

6∑
i=1

a2i +
6∑

i=1
b2i +

6∑
i=1

c2i = 3×
6∑

k=1
k2 = 273

(ai + bi + ci)2 (i = 1, 2, · · · , খͷͱ͖࠷͕(6 S খɻ͔̍Β̒·Ͱͷ̏ͷ૯͕̒̏ͩ࠷͕

͔Β ai + bi + ci ͕̍̌ͱ̍̍ͱͳΔΈ͚̏ͣͭͭݟΕΑ͍ɻ

a = (1, 2, 3, 4, 5, 6)

b = (3, 4, 5, 6, 1, 2)

c = (6, 4, 2, 1, 5, 3)

Ͱ͋ΕɺS = ab+ bc+ ca = 67 + 61 + 67 = 195

ଞʹΈ߹Θͤ͋Γɺ

a = (1, 2, 3, 4, 5, 6)

b = (3, 4, 5, 6, 1, 2)

c = (6, 4, 2, 1, 5, 3)

ͷͱ͖ɺS = 68+ 65+ 62 = 195Ͱ͋Δɻ͜ͷΑ͏ͳΈ߹Θ͕ͤશ෦Ͱ̍̓̐͋Δ͜ͱ͕ϓ

ϩάϥϜMO2018-08.pyͰΘ͔ΔɻٻΊΔ࠷খ̍̑̕ɻ

 11 nͷ̓ਐදࣔΛ

n = ak · 7k−1 + ak−1 · 7k−2 + · · ·+ a2 · 7 + a1 · · · 1⃝ ͱ͢Δɻ͜ͷͱ͖
k−1∑
i=1

ni = ak · 7k−2 + ak−1 · 7k−3 + · · ·+ a3 · 7 + a2

= ak · 7k−2 + ak−1 · 7k−3 + · · ·+ a3 · 7 + a1

= · · ·
= ak · 7k−2 + ak−1 · 7k−3 + · · ·+ a2 · 7 + a1

= ak · 7k−2 + ak−2 · 7k−3 + · · ·+ a2 · 7 + a1

= (k − 1)ak · 7k−2 + ((k − 2)ak−1 + ak−2) · 7k−3 + · · ·+ (2a3 + (k − 3)a2) · 7 + (a2 + (k − 2)a1)

ak · 7k−1 = (k− 1)ak · 7k−2ͷͱ͖ k− 1 = 7ΑΓ k = 8ɻciΛ iҐ͔Βͷ܁Γ্͕Γɺ≡Λ 7ͷ

༨ͱ͢Δͱɺ

a1 ≡ a2 + 6a1

a2 ≡ 2a3 + 5a2 + c1

a3 ≡ 3a4 + 4a3 + c2

a4 ≡ 4a5 + 3a4 + c3

a5 ≡ 5a6 + 2a5 + c4

a6 ≡ 6a7 + a6 + c5

a7 ≡ 7a8 + c6



͜ͷؔࣜΛ͍ a1.a2, · · · , a7 ΛٻΊΔɻ
a1 = 0ͷͱ͖ɺa2 = a3 = · · · = a7 = 0

a1 = 1ͷͱ͖ɺ1 ≡ a2 + 6͔Β a2 = 2, c1 = 1ɻ2 ≡ 2a3 + 10 + 1͔Β a3 = 6, c2 = 3ɻ

6 ≡ 3a4 + 24 + 3͔Β a4 = 0, c3 = 3ɻ0 ≡ 4a5 + 0 + 3͔Β a5 = 1, c4 = 1ɻ

1 ≡ 5a6 + 2 + 1͔Β a6 = 1, c5 = 1ɻ1 ≡ 6a7 + 1 + 1͔Β a7 = 1ɻ

a1 = 2, 3, 4, 5, 6ͷͱ͖ɺಉ༷ʹௐΔͱ (a7, a6, a5, a4, a3, a2, a1)ҎԼͷ̓௨Γ

(0, 0, 0, 0, 0, 0, 0)ɺ(1, 1, 1, 0, 6, 2, 1)ɺ(, 5, 1, 3, 5, 4, 2)ɺ(2, 2, 1, 6, 4, 6, 3)ɺ(1, 0, 4, 2, 0, 1, 4)ɺ(2, 1, 5, 2, 6, 3, 5)ɺ

(5, 5, 5, 5, 5, 5, 6)

a8 = 1, 2, · · · , 6ͷͦΕͧΕʹର্ͯ͠ͷ̓௨Γ͕͋Γɺશ෦Ͱ 6× 7 = 42

ϓϩάϥϜMO2018-11.py  72͔Β 78 − 1·Ͱͷશ͔Β̐̎ݸͷΛٻΊ͍ͯΔɻͦͷ࣮ߦ

݁ՌҎԼͷ௨Γ

1 : 823543 [1, 0, 0, 0, 0, 0, 0, 0] 2 : 951493 [1, 1, 0, 4, 2, 0, 1, 4]

3 : 960709 [1, 1, 1, 1, 0, 6, 2, 1] 4 : 1088659 [1, 2, 1, 5, 2, 6, 3, 5]

5 : 1097155 [1, 2, 2, 1, 6, 4, 6, 3] 6 : 1381879 [1, 4, 5, 1, 3, 5, 4, 2]

7 : 1509829 [1, 5, 5, 5, 5, 5, 5, 6] 8 : 1647086 [2, 0, 0, 0, 0, 0, 0, 0]

9 : 1775036 [2, 1, 0, 4, 2, 0, 1, 4] 10 : 1784252 [2, 1, 1, 1, 0, 6, 2, 1]

11 : 1912202 [2, 2, 1, 5, 2, 6, 3, 5] 12 : 1920698 [2, 2, 2, 1, 6, 4, 6, 3]

13 : 2205422 [2, 4, 5, 1, 3, 5, 4, 2] 14 : 2333372 [2, 5, 5, 5, 5, 5, 5, 6]

15 : 2470629 [3, 0, 0, 0, 0, 0, 0, 0] 16 : 2598579 [3, 1, 0, 4, 2, 0, 1, 4]

17 : 2607795 [3, 1, 1, 1, 0, 6, 2, 1] 18 : 2735745 [3, 2, 1, 5, 2, 6, 3, 5]

19 : 2744241 [3, 2, 2, 1, 6, 4, 6, 3] 20 : 3028965 [3, 4, 5, 1, 3, 5, 4, 2]

21 : 3156915 [3, 5, 5, 5, 5, 5, 5, 6] 22 : 3294172 [4, 0, 0, 0, 0, 0, 0, 0]

23 : 3422122 [4, 1, 0, 4, 2, 0, 1, 4] 24 : 3431338 [4, 1, 1, 1, 0, 6, 2, 1]

25 : 3559288 [4, 2, 1, 5, 2, 6, 3, 5] 26 : 3567784 [4, 2, 2, 1, 6, 4, 6, 3]

27 : 3852508 [4, 4, 5, 1, 3, 5, 4, 2] 28 : 3980458 [4, 5, 5, 5, 5, 5, 5, 6]

29 : 4117715 [5, 0, 0, 0, 0, 0, 0, 0] 30 : 4245665 [5, 1, 0, 4, 2, 0, 1, 4]

31 : 4254881 [5, 1, 1, 1, 0, 6, 2, 1] 32 : 4382831 [5, 2, 1, 5, 2, 6, 3, 5]

33 : 4391327 [5, 2, 2, 1, 6, 4, 6, 3] 34 : 4676051 [5, 4, 5, 1, 3, 5, 4, 2]

35 : 4804001 [5, 5, 5, 5, 5, 5, 5, 6] 36 : 4941258 [6, 0, 0, 0, 0, 0, 0, 0]

37 : 5069208 [6, 1, 0, 4, 2, 0, 1, 4] 38 : 5078424 [6, 1, 1, 1, 0, 6, 2, 1]

39 : 5206374 [6, 2, 1, 5, 2, 6, 3, 5] 40 : 5214870 [6, 2, 2, 1, 6, 4, 6, 3]

41 : 5499594 [6, 4, 5, 1, 3, 5, 4, 2] 42 : 5627544 [6, 5, 5, 5, 5, 5, 5, 6]



 12 ͍ͨΜΞϠγΠոͰ͕͢ ʢʈʈʀʀ

̏̌Ҏ্Ͱ |m− n| ≥ 2018Λຬͨ͢mͷ࠷খ͕̎̌̐̔

͔̎̌̐̔Β̐̌̒̑ (4066 = 2048 + 2018)ͷmͱ nͱͰࠩΛ͚̎̌̍̔ͩͱΕͳ͍

ͱͷ͜ͱ͔ΒN ͷରͱͳΔ̏̌Ҏ্ͷ߲൪߸ΛҎԼͷ̏ͭͷάϧʔϓʹ͚Δɻ

S1 = {N |30 ≤ N ≤ 2047}ɺS3 = {N |4066 ≤ N}ͷͱ͖ aN = Nʢࣗવʣ

S2 = {N |2048 ≤ N ≤ 4065}ͷͱ͖ aN = N − 1ʢఆʣ

͜ͷͱ͖

m,n aN = am+n am+n = am + n am+n = an +m

S3, S3 m+ n m+ n n+m

S3, S2 m+ n− 1 m+ n n− 1 +m

S3, S1 m+ n m+ n n+m

S2, S1 m+ n ∈ S3 ͷͱ͖

m+ n m− 1 + n n+m

m+ n ∈ S2 ͷͱ͖

m+ n− 1 m− 1 + n n+m

͜ͷΑ͏ʹ͍ͣΕͷ߹am+n = am+n·ͨ am+n = an+mͷϧʔϧΛຬͨ͠ɺa4066−a4065 =

4066− (4065− 1) = 2 ̸= 1ɺS3 Ͱ aN+1 − aN = (N + 1)−N = 1ͱͳΔɻΑͬͯٻΊΔ N ͷ

େ̐̌̒̑࠷


