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\psi_17{e_1} \cdots \psi_n*{e_n}

55

0/2f11 Fo/af1, OJ= &t R2/+0/FHAfSe_ 1+ \cdots +e_n=3g—3+nS 0/ OfESe_1, \dots, e_nSOf
LHefA =0 Of &L} Of I, EfA(simplex)
ss

E(g, n) := \left\{\mathbffe} = (e_1, \dots, e_n) \in \mathbb{Z} {\ge 0}*n : \sum_{i=1}{n}e_i=3g — 3 + n\right\}
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theorem imo_2001_p6
(abcd: Nat)
t0<aAl<bAad<caA0d<d)

(ho
(h1 : d < c)
(h2
(h3

: c<b)

:b<a)
(h4 :axc+bxd=(b+d+a-c)*(b+d-a+c¢c)):
-~ Nat.Prime (a * b + ¢ % d) := by

contrapose h4

™w [mul_comm]

simp [Nat.prime_def_1t, not_le_of_gt h0.1, not_forall, not_le_of_gt h3,
Nat.mul_sub_right_distrib, Nat.add_comm]

contrapose! h4

contrapose! h4

apply LT.lt.ne

apply Nat.lt_sub_of_add_1t

nlinarith
Qe EXl= Lo H4Sa>b>c>d$7t Sac+bd=(b+d+a—c)(b+d—a+c)$S BHESHH Sab + cd$7t
SHdrdS E0l= A0, I A HASHE AXH EYL|CL SHX| T O] = B2 E A A5 LT}
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theorem infinitude_of_primes : {p : N | p.Prime}.Infinite := by

intro hfin

obtain {n, hn) := hfin.bddAbove

have hne : n.factorial + 1 # 1 := by
intro h; exact Nat.factorial_ne_zero n (by omega)

obtain {p, hp, hpdvd) := Nat.exists_prime_and_dvd hne

exact hp.not_dvd_one <| by
have hpnfac : p | n.factorial := (Nat.Prime.dvd_factorial hp).2 (hn hp)
simpa using Nat.dvd_sub hpdvd hpnfac
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theorem infinitude_of_primes' : {p : N | p.Prime}.Infinite := by
intro hfin
have hne : hfin.toFinset.prod id + 1 # 1 := by
have : 0 < hfin.toFinset.prod id := Finset.prod_pos fun i hi =>
(hfin.mem_toFinset.mp hi).pos
omega
obtain {(p, hp, hpdvd) := Nat.exists_prime_and_dvd hne
have hpS : p | hfin.toFinset.prod id :=
Finset.dvd_prod_of_mem id (hfin.mem_toFinset.mpr hp)
exact hp.not_dvd_one (by simpa using Nat.dvd_sub hpdvd hpS)
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