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a b K, c ,
(@ b) = (b, ¢
a b k
a=ka, b=ko , @, b)y=1
a=kb+c , c=a kb =k@ kb)
a b b, c
, b, c a b
a b =hb c
(& b) = (b, 0
b C , b c d ,
(@& b) =@ ¢ =(d=... = (I, 0) a>b>c>d> .. >|

a b



(@ b)=(ba
@b=@ bb

a b k
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Euclid's algorithm

(@ b)) =c

Xy

X Y

Antanairesis
2.
1) Diophantos ax + by = ¢
2) Pell X2 Ny2 =m
3) Pythagoras X2+ y2 = 72
X Y, Z
Diophantos
(@ b) =c ax + by = ¢
a=a,b=a
a1 =ka+a O<a<a) .
@ =kag+a O<ac<ag .
B =kaut+tax (0<a<a) .
an1 = Kn1an + @ (0 < @1 < an )
a = knan
1.2 a = - ake + b(1 + kiko)
(3),(6) as = a(l + koks) b(ki + ks + kikoks)
a1 = ax + by
an+1 a, b (@ b)) =c
Diophantos



(A ax+c
(@) b a q r
=aq +r (r <a ax+c=(ga+r)y

) x=w+z

by (a, b)) =c

o

(B) az+c=ry
(O 1 v+c=sw 1 v C=sw
(@) Xy w
Pell X2 2y2 =1
ﬁ B.C.400
17 577
Bandhayana 12 408
F
( D
AB
E d> BC = AB, CD = EB
& AD? + CD? = (AB + BD)? + (BD AB)?
= 2AB? + 2BD?
- CD? = EB? = 2AB?
A & B C s D
( 1) AD? = 2BD? = FD?
BD = AB + EB, FD = AD = 2AB + EB
AB = 5, BD =5, EB = di, FD = d> S =S +d, do =25 + ds

Sl = Sp t+ On, Oha = 25y +

s =1, di 1



s =1
di =1,

BA

@0 O

Pell

[Sz =2 3 =5 s =12 %_ 17 ds
=3 | d=7. | do=17. s e "
ST TS
S
X >y (X’y)F(X Y, y)
X<y (Xl y) - (le X)
S T
ST: (% y) ?(X Y, y) §(X Y, 2y X)
TS Xy - Xy ¥ - (X vy X
S d
B A
BA: (s,d) 5 (sss+d) - (2s+d, s+ d)
BA, ST
S jd'=2s+d
BA: | 4 _ ¢ 44 )
X=X vy
: 2
ST {y':-x+2y ...(2)
11.10
x2 3y =1
265 1351
B.C.3 £ o
\/5 153’ 780



2a+ 1 YOS T TTE o N e
V3
7
(@ 3 <V3 <y
e ELR e 2 Ji=y7 1
1 1
< 422 1<2
2x 2 1 2x 2
E<\/§<Z
3
Pz
11 15
> [ 21
3 SV3 <7 5< y271< —
3 \/_ 4
V.27 S \/?7= 52 + 2
5+#< 52+ 2 <5+
2X5+l 2)(5
ST 3/3< 2 ¥ oz
ll 5 11 15
265 1351
(C)_< 3 < —
153 V3 780
19 26 285
ETERAAARET = < Je5< 26
11 15 11
v 675 26 \/675:\/262 1
1 1
26 262 1 <26 @ ———
1325 1351
T <153 < —/— 265 J3 1351
o1 2 153 780
1 1 1 1
3=1+ — - - -
1+2+ 1+ 2+



pell X2 Ny2=m (mg 0)
(X2 Ny3)(z2 Nt2) = (xz2 £ Nyt)2 N(xtt yz)2 (Brahmagupta
(X2 NyZ)(ZZ Nt2) — X222 + N2y2t2 N(XZtZ + y222)

(z £ Nyt)?  N(xtx yz)?

p2 NgZ=m, r2 Ns=n (pr £ Ngs)2 N(ps £ qr)2 = mn
(X y) = x* Ny?
(P, 9)(r, s) = (pr + Ngs, ps + qr)
(Pr, Q)
(Po, Qo) = (1, 9), (P o) = (P, A)(Prc1, On)
(P, a1 = (1, 1)
(P2, O2) = (2p1 + 3, p1 + 201) = (5, 3
(P2, G3) = (2p2 + 302, P2 + 202) = (19, 11)
(Pa, Gw) = (2ps + 303 Ps + 205) = (71, 41)
(s, Gs) = (2pa + 30u, Pa + 204) = (256, 153)

(Pn, ) X2 3y2 = -2 2652 3 x 1532 = - 2
(P, o) = (2, 1)
(P2, O2) = (2p1 + 3y, pr + 200) = (7, 4)
(Ps, G3) = (2p2 + 302, P2 + 202) = (36, 1)
(Ps, Gw) = (2p3 + 30s Ps + 203) = (362, 209)
(s, Gs) = (2ps + 304, pa + 204) = (1351, 780)

(pn, On) x2 3y =1 13512 3 x 782 = 1



X N T
y Y x + yyN
m Xy ;
2652 3x 1532 = -2, 13512 3x 7802 =1 \/?% E E
153 780
265 1351
s < V%< I
Pythagoras
X, y,2=dz 1 ? x,y,2=1
X Y, 2
X Y, 2
(n x .Y , 2. (inx .Y , 2
um x Y y 2 (v x Y , 2
iy, (i) X,y D, N, (i
(n,(inH x= 1(mod2), y= 1 (mod2)
X2 = 1 (modd4), y?2= 1 (mod.d)
X2+ y2 = 2 (mod.4)
2 = 2 (mod.4) (.
D)) Y=@2+X2Z X) . (1)
y: y2 = 0 (mod.4)
X: . Z 2+ X2 X:
2+x=2m, 2z x=2n (mn: m>n ... (2
X=m n z=m+n (mn ) e



x,2=1 (mn) =1

(mn=dz 1 n = dm
x=ml d), z=m{l +d)
X 2=mz 1 a + b
2ab
(D, y2=4mn (4)
m, n m=a%n="0 .. (5)
az b?
m > n y2 = 4a?h?
y=2ab ... (6)
X = & b2, z=a+0 (@>Db
(9.5 @>"b)
X = & b?2, y=2ab, z=a2+ b? (a>b) (Brahmagupta)
) a=2,b=1 x=3, y=42=5
2) a=4b=1 x=15vy=8,2z=17
3) a=3, b=2 x=5vy=12 z=13
4 a=4b=3 XxX=7,y=24,2=25
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