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Dé bai: Néu cac s6 nguyén duong a va b duge phan tich thanh tich cic s6 nguyen to

by b
b=pliph .. . pbr

An

a=pi'ps...p%

trong d6 cac s6 mil 1a cac s6 nguyén khong am (c6 thé bing 0), thi

min(a,b1) min(az,bz) min(an,by)

ged(a, b) = p; Dy .. Dy

Ta s& sit dung ménh dé sau (Bai tap 5): Néu p la mot s6 nguyén té va p | araz . ..a, trong dé a; € Z

voi 1 <i<mn, thip|a; vdij nao dé (1 <j<n).

Ching minh. Dat P = ged(a,b) va Q = prlnin(al’bl)p;nin(az’h) .. .pfin(a"’b”) = p{"'py?...pM trong d6

m;

(1)

= min(a;, b;) v6i 1 < i < n. Dé chitng minh P = @, ta chitng minh P < Q va Q < P.

Ta chitng minh Q < P. Do m; < a; va m; < b; v6i 1 < i < n, ta c6 thé viét a; = m; + k; va
b; = m; + {; v6i cac sd nguyen k;, £; > 0 nao do.

a=py'pyt ... Pyt
_ p71n1 +k1pgn2+k2 B .p:anrch
_ My kl mo k?z Moy kn
= (p" P05 - 057) - (P )

= (P ..o - (Yo - phr)

= Q- (PY'p52 - py).
Do dé6, @ | a. Tuong ty, ta cing c6 @ | b. Do d6, @ 1a u6c chung ctia a va b, nghia la @ < ged(a,b) = P.

Ta chitng minh P < Q. Cu thé, ta sé chiing minh P | Q va dé thay néu diéu nay xay ra thi P < Q
v6i P,Q € N. Chu y ring P c6 thé dugc viét dusi dang P = p}'py? ... p)\rk trong d6 \; 1a céc s6
nguyén khong am, k € N, va khong c6 s6 nguyén td p; ndo 1a uéc clia k, v6i 1 < i < n. Ta sé ching
minh bing phuong phap phan ching ring

(a) k=1. Vado dé ta c6 P = p)ip)? .. .pin.

(b) Ai < m; v6i moi i théa man 1 <4 < n. Do d6 ta sé két luan P | @ (do cung ly do nhu Q | a &
trén).

Gia stt (a) sai, nghia la k # 1. Do d6 k > 1 va theo Dinh 1§ co ban ciia s6 hoc, k ¢c6 mot u6c nguyén
td g ndo d6. Do khong c6 sd nguyen t6 p; (1 < i < n) ndo 1a ude cia k, ta c6 g # p; v6i moi i. Mt
khac, do P = ged(a,b), P | a, va do d6 q | a = py'ps?...p%". Do do, ton tai i, 1 < i < n, théa méan
q | pj?, suy ra ¢ = p;. Diéu ndy mau thudn véi két luan g # p; véi moi ¢ ¢ trén. Do d6, k = 1.

Gia sit (b) sai, nghia la ton tai 4, 1 < i < n, théa man \; > m,;. Khong mat tinh téng quat, gia sit
i = 1. (Néu i # 1 thi danh s6 lai cAc u6c nguyén t6). Do m; = min(ay,b1), ta c6 m; = a; hodc
my = by. Ta xét truong hop mq = ay. Trong trudng hgp nay Ay > a;. Do P | a, ton tai s € N thoa
méan sP = a. Néi cach khac

s PPy ... pht = piips2 .. pin.
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Chia ca hai vé cho p}', ta c6

A —ar, A An _ 0 n
s-pt TPyt pnt = Dot pen.

Do A\ —ay >0, tacop; | (s -pi‘ﬁalpg‘Z ..pp*) vado d6 py | p3? ... p%n, nghia la ton tai j thda man
2<j<nmvap| p?j, suy ra p1 = p;. Day la mot mau thuan. Trudng hop m; = by hoan toan tuong
tu. Do do6, A; < m; v6i moi ¢ théa man 1 < i < n.

Nhu da dé cap 6 trén, ta c6 P | Q va do d6 P < Q.

Do P<QvaQ@Q<P, takétluan P = Q. O



