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x TT(x) nix) - ]n.&] Li(x) — m(x) )/ 111&]
1000 | 168 23 10 1.161
103 5761455 332774 754 1.061
10'% |37607912018 1416705193 38263 1.039
1016 279238341033925 7804289844393 3214632 1.029
1029 |2220819602560918840 49347193044659701 222744644 1.023
1024 18435599767349200867866 339996354713708049069 17146907278 1.019

ARFT 4R (4

2022 £ 6 H 18 H

9/33



Schoenfeld (1976)
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TEHE (Skewes, 1955)

7(x) > Li(x) Z A7 3 x DEEUCFIET 5.

7EH (Bays—Hudson, 2000)

1.398201 x 10316 ¥ 1.398244 x 1031® ORIC 7(x) > Li(x) & &A= T x D7
TS 5.
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Dirichlet O EH#

EH (BT EGERE, Dirichlet, 1837)
HEWIRTH2 _ODHRE a, b ITHL T,

ax+ b, x: BAK

L E 2 ERDERICHFET 5.
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Chebotarev ® EH

FHRpIZOWT, pZ aTH-TRY ZHNRS. a LR TH 5 HABEKE
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eBL.

EIR (Chebotarev D% [ £ FH,1926)
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test := proc(m)
local a, b, x, y, Vv;

a := floor(sqrt(m));
b := floor(sqrt(m));
v := 0;

for x from 0 to a do for y from O to b do
if x”2 + y°2 = m then v := 1; break;
end if; end do; end do; v; end proc;

test_prime := proc(N)

local L, P, 1i;

P := [seq(ithprime(i), i =1 .. M)1; L := [1;
for i to N do if test(P[i]) = 1 then

L := [op(L), P[i]]; end if; end do; L; end proc;
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| p=x"+y>?

3 X
5 5 =12 422
7 X
11 X

13 | 13=224+32
17 | 17=12+42

19 X
23 X
29 | 29 =2%24+52
31 X

37 | 37 =12+62
41 | 41=4%+752
43 X
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Fermat D EH

EH (Fermat, 1640)

4k + 1 DRI MHO P OMTRST e TES. £, H2
TR MEAD P EOMTH 274513, 4k+ 1 HDOKRBTH %,
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FHB | p=x>+y?> 7| 4k + 187
3 X X
5 5=1242° O
7 X X
11 X X
13 | 13=22+32 O
17 | 17=124+4? O
19 X X
23 X X
29 | 29 =22 4752 O
31 X X
37 | 37=12+62 O
41 | 41 =42 +52 O
43 X X
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A One-Sentence Proof That Every Prime p =1 (mod 4)
Is a Sum of Two Squares

D. ZAGIER
Department of Mathematics, University of Maryland, College Park, MD 20742

The involution on the finite set S = {(x,y,z) € N*:x? + 4yz = p} defined by
(x+2z,z,y—-x—2z) ifx<y-—z
(x,y,2) »(Q2Qy—x,y,x—y+z) ify—z<x<2y
(x -2y, x—y+z,p) ifx>2y

has exactly one fixed point, so |S|is odd and the involution defined by (x, y,z) -
(x,z,y) also has a fixed point. O
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2 X3k

—fikiz, 2 X e g,
f(x,y) = ax® + bxy + cy?
DEDDD LS. ZIT, a b c3BEETH . IR
x° —|—y2, x? + 5xy — 2y2, 2x% — Xy + 3y2,

2 XA TH 5.
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EH (Fermat)
AR p IS LT, LT D 2.

p=x>+2y? < pld8k+ 1% F713 8k + 37

EH (Fermat)

FHp >3 LT, UFARLD D,

p=x>+3y? < pld3k+17%.
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EFH (Gauss, 1801)

FHp A5 LT, LITARLD LD,
p=x>+5y?> < pld20k+ 1% F7-1% 20k + 9 &Y.

p=2x>+2xy +3y? < plI 20k + 3% F7-13 20k 4 7 7.
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(11,13), (17,19) 3IMFEHTH 5.

FA (W T-ZHTA)

BT RS EBNFET 5.

T 48 (de Polignac ® T4H)

IEDMEE kI LT, 205 k THBHRBORT7IIBNHFET 5.
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2996863034895 x 21290000 4 1
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Zhang O & Ml

lim inf(pns1 — pn) < 70000000

EH (Polymath, Maynard, 2014)

liminf(pp+1 — pn) < 246
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Cramer D18

B
n+2n4+3 n+4,....nl+n

DETOEBIIZL TV,

T8 (Cramer)

EC > 0DFEL, LTORERDLHKILT 5.

Pn+1 — Pn S C |n(pn)2
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