HEEE 40828, pp. 75-83

B =€ “E LRS-

BWE: £FERG KA BB IR AB BET, B R F 5Ty T4
FAREAL, dyok E A TSt A Bk BRI AN 7k, & B —EF
A EHI| A A AR BB F ko AFRRIAN T H9Fr s 5 £ 695l B 5 # T
BB AT R BT Ak

BREEET: M. 2 HEI F £

& o

HRBXAERESER =T, UREREEREE (®+0° = &) WEEE a,b, .
HLEEGRMFARBER AR, HFLIEZEFAE (Pythagoras). fHhE (Plato)
BX&EE (Euclid) FRHEE (ZIEH, 2010). f£ 15444, HFET (Michael Stifel) &4
R — 187 5 BB RS BB, RS BT O RES FREPAER, AEET E
ER P AT AREIFRE (the Pythagoras family) (Wikipedia, the free encyclopedia, 2014);
£ 1844 5, B (Jacques Ozanam) WEVEBI /5%, B —EH 5 BEIIE 4 HhLE 4
BB K% (the Plato family) (Ozanam, Jacques, 1844), KR, IEE [H S BEF 7] LUE
4B % BRAREERE (the Euclid family) Jo RFFRERUS FHES R EZNREEI B
IR A,

Fa{m RIS
ARSI EEDREARTE
N [EIH B BT AT B A N FIR R B IR [an, b, ¢ (BEHERH, 2010) (K1) :
(1) BEZFREUEEHET] (n),Vn € N, # [2n+1,2n°+2n, 2n*+2n+1] EX [an, by, Colo
(2) HPELBEET] (n),Vne Nn>1, # [n?—1,2n,n* + 1] BE [a,, by, culo
(3) BRBEBUBHHT] (u) # (v), YV u,v € N, u> v, (u,v) =1, u, v—BHFH, —HBE
BB [u? — 02 2uv, u? + 0% EBE [an, bn, Colo

75
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& 1 DRREEEE R RS AREERE (n € N).

ARERFRE | B HREBEK Blr

BEFHL | (1) = [an,bpycn] |n=1-—[3,4,5,n =2 [5,12,13], n = 3 — [7,24,25], - - -+
TahLE (n) = [an, by, cn] —

n=2-—13,4,5],n=3—[8,6,10], n =4 — [15,8,17],- - -
(u) u=2 u=3 U=
TR — [an, by, cn) —1(3,4,5], —1[5,12,13], —[15,8,17], .
<U> v=1 V= v=1
FEEE | (=) o [an, bn,cn] | @ 153 =35 —[3,4,5], 22 =22 =2 - [5,12,13]
n ba 33 = U, [7,24,25]
as
a1 17 _ 15 ay _ oll _ 35
S | () S [ boyco] | 05 = 15 = 5 = [15,8,17], 52 = 245 = 5 — (35,12, 37)
& #2 =315 = 15 — [63,16,65]

AR SO E £ DRER K
NER 5 BEF AT AEE RN ABRBKIE [a,, by, ¢,] (Ozanam, Jacques, 1844)(F1):

a, =2n+1

U)%%ﬁ@u%%%ﬁ%@%ﬂﬁ%mmMmA¢%{ RS BT (L),

b, = 2n% + 2n
R (b) = 2000 — (4 om0 A BT R,
(2) B abLE AR n B 2n + 2

a,=n*—-1 an=(2n+2)* -1
by=2n b =202n+2)
cn=n*+1 cn=02n+2)%+1

an=(2n+2)*-1
An3) g o fhr B IR 1K

B BES (=), HE <Z_Z>:<(2n+2)2_1)

2(2n+2)

B [an, by, cn] FHY {

2
= () =(n+

FEEREETEH

DE

(1) HPERRESARERET v v BB Vu,v € N, u > v, (u,v) =1, u,v, —BF
B, —BEE. | WHEE, IS8 % B H, WRESE (£2).

u=n+1v=nl BRESURBFERERK () B2FRLTAREKEN (b)

(2) &
HRHRERARBEKE (the Stifel family).



DEESEARE 1T

& 2 K EBARERES ull v FTERSE v/u.

v
) 1121345678 |9]10/11|12(13]14|15]16[17|18[19]|---| n
2 |3
3 3
1 3
4 1z 1
2 4
5 5 5
1 5
6 |5 5
2 4 6
7 7 7 7
1 3 5 7
8 |3 3 3 3
2 4 8
9 5 5 9
1 3 7 9
10| 15 10 10 0
2 4 6 8 10
11 1 T T i) i)
1 5 7 11
12| 15 15 15 2
2 4 6 8 10 12
13 3 i 3 3 3 i
1 3 5 9 11 13
14 | 55 1 7 11 i 1
2 4 8 14
15 15 5 15 5
THE 3 5 7 9 11 13 15
16 16 16 16 16 16 16 16
17 2 4 6 8 10 12 11 16
17 17 17 17 17 17 17 17
18 | L 5 7 11 13 17
18 18 18 18 18 18
19 2 4 6 8 10 12 14 16 18
19 19 19 19 19 19 19 19 19
20 | L 3 7 9 11 13 17 19
20 20 20 20 20 20 20 20
STRTIEN EN N I N R O I I I R I I I I
u=n++1
a, =u’—uv? an=(n+1)?>—n? a,=2n+1
v="n
(a) ¢ b,=2uv — b,=2n(n+1) —< b,=2n’+2n
cn =141 Cn=(n+1)%+n? Cn=2n2+2n+1
u=n-+1
ap=u?—v? an=(n+1)>—n?
v="n
_ . bn 2n(ntl) _ 2n242n n_
(b) § bn=2uv — bn=2n(n+1) = =Gapse = nt =" ma

Cn=u?+1? cn=(n+1)24n?
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v n . _
AL, H i BEEEF U ARBMKBEN L FER AIRBEKE (£3).
& 3 BEFNHARBRERNLTRAIRBRE (n € N).

n n + Qnil 27217211?71 u v % [ana bn7 Cn]

1 11 3 2 1| 3 3,4, 5]

2 22 12 3 2 | 2 [5,12,13]

3 32 2 4 3| 2 (7,24, 25

4 42 2 5 4| 2 9,40, 41]

no| ntglty | A2 ng1 | o | G2 | [2n+ 1,20 + 20,202 + 20 + 1]

(3) B u=2n+2, v=1 K, KEEGORBFREEREBEBEIREEE (the Ozanam
family).

u=2n+2
a, =u*—v? ) a,=(2n+2)?—12

V=
b=2uv 4 b=2n42) ==
Cn=u+0 cn=(2n+2)2+12

il i L = o1 BEIRBREAREKRE (£4).

& 4 BEEAREEE (n€ N).

== Al Bl O R [, b ol
. Iz 5 1 E [15,8,17]
5 o1 % " 1] 2 35,12, 37]
ST o3 s | 1] 1 (63,12, 65]
., 1 m 0 1] + 99,20, 101]
n | 4 dnss % m+2 | 1| s | [4n?+8n+3,4n+4,4n>+8n+5)]

(4) B u=2n, v=1HK, BOREGHRHESHRE R E 2 R E,
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u=2n
a, =u’—uv? ] a,=(2n)*—1? a,=4n>—1
V=
b, =2uv — b, =2(2n) —< b, =4n
cn=u>+v? cn=(2n)%+12 ch=4n%+1

FRLL, B L = L SRR E AR (£5).

& b HREABRBEE (n € N),

n U v z [@n, bn, cn]
1 2 |1 1 [3,4,5]

21 4 |1 3 [15,8,17]
306 | 1] ¢ (35,12, 37]
41 8 |1 3 (63,12, 65]

n| 2n | 1| = | [4n®—1,4n,4n% + 1]

pay:itedl

DA By A SR B o RS T, SR DGR B G ARBRET o 8 v £
B B RIS T, #R] DO AR 2 BT, F R EE TR AR (%6).

& 6 HRRANSBEFEETRNABRBRE (n € N)

IR ERIE SEEHF YA)iid i

HREH (o) = (n+ gy = (2ot [2n + 1,202 + 2n, 202 + 2n + 1]
B (o) = (n + 4043y — (AA8nsdy | (42 4 gy 4 3,40 + 4, 4n® + 8n + 5]
N ()= () [2n +1,2n% + 2n,2n2 + 2n + 1]
ENIT (&) = (5n53) [4n% + 8n + 3,4n + 4,4n? + 8n + 5]
ENTE (2) = (5n) [4n2 —1,4n,4n2 + 1]

I3

BB (un) = (2n) B v, = | MEERTES] (22) = (57), FLEEALE B
YRR, RBHE (u,) BEERY, AES 2, B v, BHEE, FH LM RS
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5 (7), BEBRRGABERE, BRAEIN & VESRETEREEGHSH L (X
2),

R 7 RN BB EE TR ABRERE (k,n € N).

o Lo [a1,b1, c1] [@n; bn, Cn]

% % (3,4, 5] [4n? —1,4n,4n% + 1]

2 2n2+1 [5,12,13] [4n? + 4n — 3,8n + 4,4n? + 4n + 5

1 i 19,40, 41] [4n? 4 120 — 7, 16n + 24, 4n? + 12n + 25|

8 . (17,144, 145] [4n? + 28n — 15,32n + 112, 4n? + 28n + 113]
1_2;;;1 2n+22k’:1—1 [a1,b1,c1](BE—) [y by cn ] (REZ)

dE—ilar, by, e1] = [28 + 1,227 4 2k 22k=1 4 ok 4 ]
F i [an, bo, cn] = [An? + 28 n —dn — 2k 41 2k +1p 4 22k—1 ok yp2 4 ok+ly _4p 4 22619k 4 1]

FEE5
(1) BB (un) = (n+ 1) HEI (v,) = (n) BETHRSEIS] () = (), BHESH

n+1
BFE A T R E R AR . HEET (u,) B (v,) BRELHI], ARER1, H
Un1 = vn, FTLVEMAE | BRREGZE, 10 3,5,7, ..., d, BETRGH FEI RS
EZRMIARE: (3=2) (Bndy (Do (LD g s R AR
i (8). B8, FHBFIH L AREEEHAREEANAM £ (R2).
(2) EBHI (u,) = (1+ nd) EEF (v,) = 1+ (n — 1)d) BEES 1, FEEMY
W1 BFRAMERY, 11 2,3,4,.. .k, BERRNS TR BREE L RELS UK

;&ﬁ” <2+(n—l)d>’ <3+(n—l)d>’ <4+(n—l)d>’ o <k+(n—1)d>’ jﬁﬁﬂlﬁt?%iuxﬁﬁl‘]@ﬂﬁ%l%?ﬁ

2+nd 3+nd 44+nd k+nd
(£8). SHWF (L) = (L)) WETHERSEBHHY L (£2),
SEBEIRI

(1) A FRSREEFE d EEERSIBES] (=), Wu, =k+nd R v, =k+(n—1)d, &
BE u, = v, +d, u,_1 = v, B,
(2) Vd,k,n,up,v, € Nyn> 1, (up,v,) =1, 01 =k, up = v, +d, up_1 = v, d BF
1

ﬁJﬁEﬁ@%%ﬁ:%L:

VUn—
" 2_n1

Up—1
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& 8 WA THESBREENRBAN MBI ELTRANAREEKE (d, kne N, d BHH).

% Z_Z [alablacl] [anabnacn]
z T [3,4,5] [2n +1,2n2 + 2n,2n% + 2n + 1]
3 a2 [15,8,17] [18n — 3,18n2 — 6n — 4,18n? — 61 + 5]
: gn2 [35,12,37] [50n—15,50n2—30n—8, 50n2—30n+17]
: fnd (63,16, 65] [98n—35, 98n?—70n—12, 98n*—70n+37]
o | e [d? +2d,2d + 2, d? + 2d + 2] [, b, €] GES)
e e [d% + 4d, 4d + 8,d + 4d + 8] [, b, ] (BETE)
g3 | Ae=nd [d2+6d, 6d+18, d*+6d+18] [, b, ) (FEF)
o | ) [d%+8d, 8d+32, d*+8d+32) [y b,y Cn] (BEF)
k| MO 12 4 okd 9kd + 2k, d2 + 2kd + 2k?] [, b, ] (BEE)
k+d k+nd ) ’ ny Yny tn
H=lan, by, cn] =[2nd? —d?+2d, 2n%d? —2nd?+4nd —2d+2, 2n2d? — 2nd? +4nd+d? — 2d+2)
FI:[ay,, by, cn) =[2nd? —d®>+4d, 2n>d* — 2nd>+8nd — 4d+8, 2nd*> — 2nd? +8nd+d?* — 4d + 8|
HA:[an, by, cn] =[2nd? —d?+6d, 2n?d? —2nd?+12nd — 6d+18, 2n2d? —2nd?+12nd+d*>— 6d+ 18]
A an, by, cn] =[2nd* —d*>+8d, 2n?d* — 2nd?+ 16nd — 8d+ 32, 2n*d> — 2nd? +16nd+d> — 8d+32]
Ft[an, by, cn] = [2nd? —d?+2kd, 2n2d? —2nd?+4knd—2kd+2k?, 2n2d? —2nd>+4knd+d>—2kd+2k?)
F2H8:
v v
U, Up+d
Up—1
= — '-' Up_1 = VU
Uy + d ( n—1 n)
B 1
1 + und 1
B 1
24 S
1
= A ( d—tUp_1 = —Un—l)
2+ (32)
1
=

Un—1
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& 9 HBMESBBIESBSEESARERE (d k,n,u,v, € N, d BFEK).

% Z_:: <U_::> [@n, b, Cn]

z it 3 5 05y [3,4,5],[5,12,13], [7,24, 25],[9, 40, 41], ...
123 | 1550 [15,8,17],[33,56, 65], [51, 140, 149], [69, 260, 269], . ..
ﬁ 1+1<:l,;];i)d ﬁa%a "71_*—1(1:72)d [(ll,bl,Cl],[GQ,bQ,CQ],[a3,b3,C3],[a4,b4,C4],...(§£/\)

2 s 33,82, [5,12,13],[7, 24, 25], [9, 40, 41], [11, 60, 61], . . .

R N [21, 20, 29], [39, 80, 89], [57, 176, 185], [75, 308, 317], . ...
ﬁ % ﬁ’;—m""72§:;2d [a1,b1,C1],[az,bQ,CQ],[03,1)3,63],[a4,b4,C4],..,(§$j'L)

3 o2 $,85.2,5,...,22 [7,24,25],[9,40,41],[11,60,61],[13, 84, 85], . ..

3 22 351 05 o | [55,48,73], [105, 208, 233], [155, 468, 493], [205, 828, 853], . ..
ﬁ %ﬁglcl)d %7 W%v cees %ﬁ;{}d la1,b1,c1], [az, b, c2), [as, b3, c3], (a4, ba, cql, .. .(FET)

nuk\

S\ B [d? 4 2d,2d + 2, d? + 2d + 2], [3d? + 2d, 4d? + 6d + 2,5d2 + 6d + 2], [5d? + 2d, 12d? + 10d +

2,13d? + 10d + 2], [7d? + 2d, 24d? + 14d + 2,25d° + 14d + 2], . . .

FAu: B [d? +4d,4d + 8, d* + 4d + 8], [3d? + 4d, 4d* + 12d + 8, 5d? + 12d + 8], [5d* + 4d, 12d* + 20d +
8,13d? + 20d + 8], [7d? + 4d, 24d? + 28d + 8, 25d* + 28d + 8], . ...

-t B [d? + 2kd, 2kd + 2k2, d% + 2kd + 2k?], [3d* + 2kd, 4d* + 6kd + 2k?,5d? + 6kd + 2k?], [5d? +
2kd, 12d*> 4 10kd +2k?, 13d? + 10kd + 2k?], [7d? + 2kd, 24d? + 14kd + 2k?, 25d* + 14kd + 2k?), . . .

(3) FIFEERIRR

Un

Unp

1 A
= T, SEHF <%> A% IE Z_n o IE Z_l kiE,
9 — = n n |
Up—1
Un . 1
Uy o _ 1 1
2 I
2 I
2 —
1
2 — ) o
Uy

(4) Vouy, v € N, up > vy, (uhUl) =1, up, vy *‘%%%ﬁ, »~%1.%§§Z, A EE Z—i ] A
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MR = s BESHED (%) M—HOE e R R R
n 2 —
Up—1
2_11 - <Z_Z> = [any by €n] = [l = 02, 2un0n, ul + 03] (RI)s
G

AR R BRI RBER UFE R BRI EL R ZF I AR ER, URkR
R th i 2 B E AR E A RERE, ACEBRRE RS BETINEN, BRELRSE
D THESBREZNREADBEIIEE, REBEERAREESHASBEY, #E54
T BCGR BB AR IR, BEMRIRREGIRARENE, #EE AR DS R,

=43
anua%ﬁ

BB LA E R 2R R SRR, NRTERAIENSEEEE T, E—RXEY
RETTCR. Hht, SE R 2 B il A S BRI FE 1E,

KRR (2010). EEE R, Bt =K.

From “Wikipedia, the free encyclopedia”: Formulas for generating Pythagorean triples.
(12 May 2014). Retrieved 12 May 2014, from http://en.wikipedia.org/wiki/Formulas_
for_generating_Pythagorean _triples.

3. Ozanam, Jacques, (1844). Science and Natural Philosophy: Dr. Hutton’s Translation
of Montucla’s edition of Ozanam, revised by Edward Riddle, Thomas Tegg, London
(2014) . Retrieved 2014, from http://ebooks.library.cornell.edu/cgi/t/text /pageviewer-
idx?c=math;cc=math;ql=o0zanam;rgn=full%20text;idno=07160001;didno=07160001;
view=image;seq="7;page=root;size=>50
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