
- 68 - 

NTSEC Science Study Monthly APR2022 No.61-2 

——  

 

 

2011

[4] 2009

 

 

2009

[4] 60 2

2012  

&

 

1 [4]  

2  

 

& 2012

& [5]

& 2012

[4] &

  



- 69 - 

NTSEC Science Study Monthly APR2022 No.61-2 

 

 

x y

 

       

1. 

1 3×3 2×2

x y

x y

 

[4]

[4]

 

  

N

m  N V（m）  

V（m） = {（i, j） | i, jN, 1  i  m}  

※ ※ V（m）  NN y  

x y a b

ab b a-可見(visible)

A BV(m) bB aA b a-

B A-  
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[4]

S

V(m) S-  

x {(i, 0) | 0  i  m + 1} S

 y  

 

S y = x y  

&

  

a n n×n a n

 

a 1 = 0 a 1n+ = a n +2(n– )(n )–1 (n∈N) )(n  

1 n=1 10  
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[4] ( 1 2 1 2)

( 1 2 3)  

 

m V(m)={(i, j) | i, jN, 1 i  m} X+, Y+

x y  

X+={(i, 0) | i N} 

Y+={(0, j) | j N} 

S V(m) S-  

(1) SX+= {(0, 0), (1, 0), (2, 0), …, (m+1, 0)}, 

(2) (0, 0) S, 

(3) S y  

 

( 1 3)  

 (0,0) C(x, y) C (0, 0)-

gcd(x, y)=1

▍  

gcd(x, y) = d x = ad y = bd a, bN A = (0, 0) B =(a, b)  

AB
0

0

−

−

a

b
 = 

a

b
 

AC  
a

b

ad

bd

x

y
==

−

−

0

0
 

AB AC d = 1 B = C

C (0, 0)- d > 1 B AC C (0, 0)-  
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1  

x = 2 {(2, 2n) | nN} 

x = 3 {(3, 3n) | nN} 

x = 6 {(6, 2n) | nN}  {(6, 3n) | nN}  

x y

 

 k, m  

  (1) (k, 0) x = m C(m, y) C (k, 0)-

  

     gcd(m−k, y) = 1  

  (2) (0, k) y = m C(x, m) C (0, k)-

   

     gcd(x, m−k) = 1  

▍  

(1) (k, 0) C (m−k, y) 1 C

(k, 0)- gcd(m−k, y) = 1  

(2)   

2 x = 2 (2, 2n), nN x = 3

(3, 3n), nN y (0, 5)  
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c, rN, gcd(c, r) = 1 p1, p2, …, ps c q = p1p2…ps

nN gcd(c, qn−r) = 1  

▍  

n0N gcd(c, qn0−r) > 1 c pi qn0−r pi

q pi r gcd(c, r) = 1 nN gcd(c, qn−r) 

= 1。 

 

m < 10 [4] ( 1 9)

& 4  

 |S| S (m) V(m)

 

(m) = min{|S| : V(m) S- } 

m < 10  

 m  

(1)  m = 1 (m) = 1  

(2) 2  m  5 (m) = 2  

0
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(3) 6  m  9 (m) = 3  

 

(1) m = 1 V(1) = {(1, n) | nN}  

▍ 

nN gcd(1, n) = 1 1 (1, n) 4 (1)

 

m > 1 V(m) (m)  2  

(2) m = 2, 3, 4, 5 V(m) S = {(0, 0), (0, 7)}

 

▍  

(1) x = 1 x = 2, 3, 4, 5

(2, 2n), (3, 3n), (4, 2n), (5, 5n), nN y

(0, 7) (0, 7) (2, 2n−7), (3, 

3n−7), (4, 2n−7), (5, 5n−7) 3 gcd(2, 2n−7) = gcd(3, 3n−7) = gcd(4, 2n−7) 

= gcd(5, 5n−7) = 1 2 (2) (0, 7)-

4 (2)  

(3) m > 5 3 (m)  3  

▍  

x = 6 (6, 2n), (6, 3n) r

n1N n2N 3 2n1−r 2 3n2−7 y

(0, r) x = 6 (6, 2n1)  (6, 3n2) (0, r)-

 

x (i, 0) i1 2 3 4 5 6 7 V(6)

 

(4) m = 6, 7, 8, 9 V(6) S = {(0, 0), (7, 0), (0, 11)}
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▍  

(7, 0)- (2, 10n), (3, 6n), (4, 6n), (5, 10n), nN

y (0, 11) (0, 11)

(2, 10n−11), (3, 6n−11), (4, 6n−11), (5, 10n−11) 3

gcd(2, 10n−11) = gcd(3, 6n−11) = gcd(4, 6n−11) = gcd(5, 10n−11) = 1 2

(2) (0, 11)- V(6) S-  

x = 7, 8, 9 (0,11)-  

4 (3)  



m  10 [4] 3

V(m) S

5

 

x = c {1, 2, ..., m}

 

{1, 2, ..., m} = {1}UmWm  

Um Wm  

Um = {cN | c  m, c 1 }  

Wm = {cN | c  m, c 2 2 }  

m = 10 U10 = {2, 3, 4, 5, 7, 8, 9}, W10 = {6, 10} m = 15 U15 = 

{2, 3, 4, 5, 7, 8, 9, 11, 13}, W15 = {6, 10, 12, 14, 15}  

 |Wm| = r Wm = {w1, w2, …, wr} 1  i  r wi s(i)

{pi1, pi2, …, pi,s(i)} wi wi  pij
k 類型

f(wi) k  

f(wi) = { wi  pij
k | 1  j  s(i)}  
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F(m)  

F(m) =f(w1)  f(w2)  … f(wr)  

t wi  pij
k t wi  pij

k

T  {1, …, m+1} wi  pij
k F(m) tT t wi  pij

k

T F(m)- 。 F(m)- x  

m = 10 W10 = {6, 10} 6 {2, 3} 10 {2, 

5} 6 10 f(6)={6±2k, 6±3k} f(10)={10±2k,, 10±5k}  

F(10) = {6±2k, 6±3k, 10±2k, 10±5k}  

k = 0 6±2k = {7, 5}, 6±3k = {7, 5}, 10±2k = {11, 9}, 10±5k = {11, 9} 7

5 6±2k 6±3k 11 9 10±2k 10±5k F(10)-

T {5, 9}, {5, 11}, {7, 9}, {7, 11} k = 1 6±2k = {8, 4}, 6±3k = {9, 3}, 

10±2k = {12, 8} 12> m+1=11 , 10±5k = {15, 5} 15> m+1=1

8 6±2k 10±2k k = 2 6±2k = {10, 2}, 

10±2k = {14, 6} 2  

F(10)- T {5, 9}, {5, 11}, {7, 9}, {7, 11}, {5, 8}, {8, 

9}, {3,9,11}, …, {7, 8} F(10)- 10±5k 7 8

 

m  10 F(m)- T 2  

V(m) F(m)- S V(m) S-

 

 m  10 T  {1, …, m+1} F(m)- r m

V(m) = {(i, j) | i, jN, 1 j  m} S = {(0, 0), 
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(0, r)}  {(t, 0) | tT} V(m) S-  

▍  

V(m) S- x = c

{1, 2, ..., m} {1}, Um, Wm  

(1) c = 1 x = 1  

(2) cUm c 1 p x = c

(c, pn), nN 3 nN, gcd(c, pn−r) = gcd(c, r) = 1

2 (2)  

(c, pn) y (0, r)  

(3) cWm c 2 2 {p1, p2, …, ps}

T F(m)- t1, t2, …, tsT ti c ± pi
k  (1  i  s)  

i, j{1, 2, ..., s} a, bN ti = c ± pi
a tj = c ± pj

b 3

nN n pj gcd(tj−c, pin) = gcd(±pj
b, pin) = 1

n pi gcd(ti−c, pjn) = gcd(±pi
a, pjn) = 1  

x = c (c, p1n), (c, p2n), …, (c, psn), nN

(tj, 0)S {(c, pin) | nN n pj } {(c, pin) 

| nN n pj } (ti, 0)S {(c, pjn) | nN n

pi } {(c, pjn) | nN n pi } q = p1p2…ps

x = c (c, qn), nN {(t1, 0), (t2, 0), …, (ts, 0)}

(c, qn) y (0, r) gcd(c, qn−r) = gcd(c, 

r) = 1 V(m) S-  

m = 10 U10 = {2, 3, 4, 5, 7, 8, 9}, W10 = {6, 10} F(10) = {6±2k, 6±3k, 

10±2k, 10±5k} V(10) S = {(0, 0), (0, 11), (7, 0), (9, 0)}

V(10) S-  

x = c c = 1 x = 1

 

c U10 (2, 2n), (3, 3n), (4, 2n), (5, 5n), (7, 7n), (8, 

2n), (9, 3n), n N (0, 11)-  

c W10 (6, 2n), (6, 3n), (10, 2n), (10, 5n), nN  
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F(10)- T = {7, 9} (7, 0) x = 6

(9, 0) x = 10 S = {(0, 0), (7, 0), (9, 0), (0, 

11)} V(10) S-  

F(10)- T = {5, 8} x = 6 (5, 0)

x = 10 (10, 10n) , nN (5, 0) (8, 0)

(0, 11)- S = {(0, 0), (5, 0), (8, 0), (0, 11)}

V(10) S-  

5 V(m) S F(m)-

(m) F(m)-  

(m) = min{|T| : T F(m)- }  

 

  m (m)  (m) + 2  

[4] 5

 

m V(m) V(m−1)

m

F(m) = F(m−1)  

  m  (m) = (m − 1)  

m F(m)-

3  

m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

(m)  1 2 3 4 5 

                               

m 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

(m) 5 6 8 9 10 11 12 14 

(m) 1≦m≦100

 

(m) = (2028585m + 2906864)/8329699 

0.994141  
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[4] 6 π &

8  

3 (m) π π π(m) m

(m) π(m)

 



  m  (m) + 2  π(m)  

[4] V(m) x

{(i, 0) | 1  i  m + 1} V(m)- S

m 4 |S| =m/2 m 4 |S| =[m/2] + 1 [x]

 

f(m) ={  
m/2 m 4  

[m/2] + 1 m 4  

4 y (m) + 2

−5

0

5

10

15

20

25

30

0 10 20 30 40 50 60 70 80 90 100

k(m) π(m) 線性 (k(m)) 線性 (π(m))
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  

 

mm  

M(m) ={(i, j) | i, jN, 1 i, j  m}  

am M(m)

4 am (1  m  10) 

m 1 2 3 4 5 6 7 8 9 10 

am 0 1 2 5 6 13 14 21 26 37 

 

9. )(x  


=

−−=
m

k

m kma
1

2 )(21   

▍ 

M(k) M(k−1) 2k−1 x = k y = k

x = k )(k y = k )(k

ak  





−−+=

=

− )(212

0

1

1

kkaa

a

kk 
 

a1 + a2+…+ am  

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

k(m)+2 f(m) 線性 (k(m)+2) 線性 (f(m))
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(1, 1)M(m) bm M(m) (1, 1)

(1, 1)  

 

 b1 = 1 m  2


−

=

−−=
1

1

2 )(23
m

k

m kmb   

▍  

M(m) x =1 y = 1 (m−1)(m−1) x 

= 1 y = 1 m−2 (1, 1) (1, 1) 2m−3

(1, 1) (m−1)(m−1) M(m−1) am−1

bm = 2m – 3 + am−1 9 am−1  

(m, 1), (1, m), (m, m)M(m)

bm  

A(m)  

A(m) = V(m)  {(i, −j) | i, jN, 1  j  m}  

x y

(m) + 2 A(m)

 

 m T  {1, …, m+1} F(m)- r m

A(m) = {(i, j), (i, −j) | i, jN, 1 j  m}

S = {(0, 0), (0, r)}  {(t, 0) | tT} A(m) S-

▍  

T F(m)- S ={(0, 0), (0, r)} {(t, 0) | tT} V(m)

S- x = c (c, j) V(m) x

(t, 0) S gcd(c−t, j) = 1= gcd(c−t, −j) (c, −j) A(m)

(t, 0) x (c, qn), n N q

c y (0, r) gcd(c, qn−r) = 1 =gcd(c, 
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−qn−r), nN (c, −qn) A(m) (0, r) A(m) S-

 

5 {(0, 0), (0, 5)} A(3)  

 

 

A(m) y B(m)

 

B(m) = {(−i, j) | (i, j)A(m)}  

x y  

 m A(m) B(m) (m)  

(m)  min{2(m) + 2, (2m+1) + 2}  

▍  

T F(m)- S ={(0, 0), (0, r)} {(t, 0) | tT}{(−t, 0) | 

tT} 10 A(m) {(0, 0), (0, r)} {(t, 0) | tT}

B(m) {(0, 0), (0, r)} {(−t, 0) | tT}

A(m) B(m) S- (m)  2(m) + 2 y x = 

−m −1 A(2m+1) x

F(2m+1)- (m)  (2m+1) + 2  

y = x y  

−6

−5

−4

−3

−2

−1

0

1

2

3

4

5

6

−2 −1 0 1 2 3 4 5



- 83 - 

NTSEC Science Study Monthly APR2022 No.61-2 

V(m)

y = x y  

  m T  {1, …, m+1} F(m)- r m

V(m) = {(i, j) | i, jN, 1  j  m} S = {(0, 0), (0, 

r)}  {(t, t) | tT} V(m) S-  

▍  

x = c {1, 2, ..., m}

{1}, Um, Wm 5 c = 1 cUm x = c

{(0, 0), (0, r)} cWm  

p1, p2, …, ps c (s  2) T F(m)- t1, t2, …, 

tsT ti c ± pi
k  (1 <= i <= s) i, j{1, 2, ..., s} a, bN

ti = c ± pi
a tj = c ± pj

b 3 n N n pj

gcd(tj−c, tj−pin) = gcd(±pj
b, c ± pj

b− pin) = 1 n pi gcd(ti−c, 

ti−pjn) = gcd(±pi
a, c ± pi

a− pjn) = 1  

x = c (c, p1n), (c, p2n), …, (c, psn), nN

(tj, tj)S {(c, pin) | nN n pj } {(c, pin) 

| nN n pj } (ti, ti)S {(c, pjn) | nN n

pi } {(c, pjn) | nN n pi } q = p1p2…ps

x = c (c, qn), nN {(t1, t1), (t2, t2), …, (ts, ts)}

(c, qn) y (0, r) gcd(c, qn−r) = 

gcd(c, r) = 1 V(m) S-  

6 {(0, 0), (5, 5)} V(3)  
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[4]

 

m V(m) x y

x (m+1,0) (m)

 

 m = 1 (m) = 1  

2  m  5 (m) = 2  

6  m  9 (m) = 3  

m  10 F(m)- x (m)

(m) + 2 (m) F(m)- (m) + 2 m

π(m)  

 

2(m) + 2  

V(m) y = x y

(m) + 2  

 

−1

0

1

2

3

4

5

6

7

8

−1 0 1 2 3 4 5 6
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(m) F(m)-

π  

m  

x y y = x

 

1 (0, 0, 0) C(x, y, z) C (0, 0, 0)-

gcd(x, y, z)=1

(x, y) x, y

x, y

 

 

 

 

 s. 

 


