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ABSTRACT:

In order to strictly prove from the point of view of pure mathematics Goldbach's 1742
Goldbach conjecture and Hilbert's twinned prime conjecture in question 8 of his report to the
International Congress of Mathematicians in 1900, and the French scholar Alfond de Polignac's
1849 Polignac conjecture, By using Euclid's principle of infinite primes, equivalent
transformation principle, and the idea of normalization of set element operation, this paper
proves that Goldbach's conjecture, twin primes conjecture and Polignac conjecture are
completely correct. In order to strictly prove a conjecture about the solution of positive integers
of indefinite equations proposed by French scholar Ferma around 1637 (usually called Ferma's
last theorem) from the perspective of pure mathematics, this paper uses the general solution
principle of functional equations and the idea of symmetric substitution, as well as the inverse
method. It proves that Fermar's last theorem is completely correct.
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l. INTRODUCTION

In a 1742 letter to Euler, Goldbach proposed the following conjecture: any integer greater
than 2 can be written as the sum of three prime numbers. But Goldbach himself could not
prove it, so he wrote to ask the famous mathematician Euler to help prove it, but until his
death, Euler could not prove it.The convention "1 is also prime" is no longer used in the
mathematical community, but this paper needs to restore the convention "1 is also prime". The
modern statement of the original conjecture is that any integer greater than 5 can be written as
the sum of three prime numbers. (n > 5: When n is even, n=2+(n-2), n-2 is also even and can
be decomposed into the sum of two prime numbers; When n is odd, n=3+(n-3), which is also
an even number, can be decomposed into the sum of two primes.) Euler also proposed an
equivalent version in his reply, that any even number greater than 2 can be written as the sum
of two primes. The common conjecture is expressed as Euler's version. The statement "Any
sufficiently large even number can be represented as the sum of a number of prime factors not
more than a and another number of prime factors not more than b" is written as "a+b". A
common conjecture statement is Euler's version that any even number greater than 2 can be
written as the sum of two prime numbers, also known as the "strong Goldbach conjecture” or
"Goldbach conjecture about even numbers". From Goldbach's conjecture about even

numbers, it follows that any odd number greater than 7 can be represented as the sum of three
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odd primes. The latter is called the "weak Goldbach conjecture” or "Goldbach conjecture
about odd numbers". If Goldbach's conjecture is true about even numbers, then Goldbach's
conjecture about odd numbers will also be true. Twin primes are pairs of prime numbers that
differ by 2, such as 3 and 5,5 and 7,11 and 13. . This conjecture, formally proposed by Hilbert
in Question 8 of his report to the International Congress of Mathematicians in 1900, can be
described as follows:There are infinitely many prime numbers p such that p + 2 is
prime.Prime pairs (p, p + 2) are called twin primes.In 1849, Alphonse de Polignac made the
general conjecture that for all natural numbers k, there are infinitely many prime pairs (p, p +
2K). The case of k = 1 is the twin prime conjecture. Around 1637, the French scholar Fermat,
while reading the Latin translation of Diophatus' Arithmetics, wrote next to proposition 8 of
Book 11: "It is impossible to divide a cubic number into the sum of two cubic numbers, or a
fourth power into the sum of two fourth powers, or in general to divide a power higher than
the second into the sum of two powers of the same power. | am sure | have found a wonderful
proof of this, but the blank space here is too small to write."Around 1637, the French scholar
Fermat, while reading the Latin translation of Diophatus' Arithmetics, wrote next to
proposition 8 of Book 11: "It is impossible to divide a cubic number into the sum of two cubic
numbers, or a fourth power into the sum of two fourth powers, or in general to divide a power
higher than the second into the sum of two powers of the same power. | am sure | have found
a wonderful proof of this, but the blank space here is too small to write."Since Fermat did not
write down the proof, and his other conjectures contributed a lot to mathematics, many
mathematicians were interested in this conjecture. The work of mathematicians has enriched
the content of number theory, involved many mathematical means, and promoted the
development of number theory.

. CONCLUSIONREASONING

Elementary proof of Goldbach's conjecture

In a 1742 letter to Euler, Goldbach proposed the following conjecture: any integer greater
than 2 can be written as the sum of three prime numbers. But Goldbach himself could not
prove it, so he wrote to ask the famous mathematician Euler to help prove it, but until his
death, Euler could not prove it.The convention "1 is also prime" is no longer used in the
mathematical community, but this paper needs to restore the convention "1 is also prime". The
modern statement of the original conjecture is that any integer greater than 5 can be written as
the sum of three prime numbers. When n is even, n=2+(n-2), n-2 is also even and can be
decomposed into the sum of two prime numbers; When n is odd, n=3+(n-3), which is also an
even number, can be decomposed into the sum of two primes.) Euler also proposed an
equivalent version in his reply, that any even number greater than 2 can be written as the sum
of two primes. The common conjecture is expressed as Euler's version. The statement "Any
sufficiently large even number can be represented as the sum of a number of prime factors not
more than a and another number of prime factors not more than b" is written as "a+b". A
common nt of number theory.

Suppose N=2p+3q(p, g, N are all any non-negative integers),then N=2(p+q)+q(p, g, N are all
any non-negative integers), when g is any even number, then N=2(p+q)+q(p, g an N are all
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any non-negative integers, q is any even number) is any even number, when ¢ is any odd
number, then N=2(p+qg)+g(p, N are any non-negative integers, ¢ is any odd number) can
represent any odd number, so N=2(p+q)+q(p, q, N are any non-negative integers) can
represent any non-negative integer. Since

N=2p+3q(p, g, and N are any non-negative integers), then N=2p+3(q-1)+3(p, g, and N are
any non-negative integers), then N+1=(2p+1)+3(g-1)+3(p, g, and N are any non-negative
integers), then

N+1=(2p+1)+3(29-1)+3-3g(p, g, N are any nonnegative integer), then
N+(1+3q)=(2p+1)+3(29-1)+3(p, g, N are any nonnegative integer), then
N+(1+3q)-2(29-1)=(2p+1)+(29-1)+3(p, g, N are any one non-negative integer), that is,
N+(3-q)=(2p+1)+(2g-1)+3(p, g, N are any nonnegative integer). Because (2p+1)(p is any
non-negative integer), (29-1)(q is any non-negative integer), and 3 are odd number, and
because N is any non-negative integer an integer, (3-g)(q is any non-negative integer) is also
any non-negative integer, then N+(3-g)(q and N are any non-negative integers) is still any
non-negative integer, and N is any odd number, then N=(2p+1)+(29-1)+3(p, g, N are any a
non-negative integer) is true, and N is any odd number. Since p and q are any non-negative
integers, so (2p+1)(p is any non-negative integer) and (2g-1)(q is any non-negative integer)
must can both be prime numbers.Since prime numbers are odd, and there are infinitely many
primes, it has been proved by Euclid , prime numbers can be infinite, or they can be small
enough until they are 1,when an odd number is not prime, it can always be added to or
subtracted from several times the value of 2, that is, it can always be added to or subtracted
from 2k(k is any positive integer) to become prime. When (2p+1) and (2g-1) are odd and not
prime, they become prime by adding or subtracting 2k(where K is any positive integer). At the
same time (2p+1) and (2g-1) add or subtract 2k(k is any positive integer) to become prime
numbers, if you think of them as smaller primes, you can also think of N as smaller
non-negative integers, if you think of them as larger primes, you can also think of N as larger
non-negative integers, Since the non-negative positive number N is still any non-negative
integer after adding or subtracting the even number 2k(k is any positive integer), any odd
number in any non-negative integer can always be written as the sum of three primes. There
must be a prime number of 3, according to the equation N=(2p+1)+(2g-1)+3(p, g, N are any
non-negative integers), then N-3=(2p+1)+(29-1)(p, g, N are any non-negative integers), Since
(n-3)(N is any non-negative integer) is any odd number minus 3, so (N-3)(N is any
non-negative integer) is any even number, so any even number in any non-negative integer
can always be written as the sum of two prime numbers.When (2p+1) is prime, leave (2p+1)
unchanged, or if you add or subtract 2k(k is any positive integer), then (2p+1) add or subtract
2k(k is any positive integer), it can always become another prime number. And when (2p+1)
is not prime, add the value of p to k(k is any positive integer), such that 2(p+k)+1 can be a
prime, or subtract the value of p from k(k is any positive integer), such that 2(p-k)+1 can also
be a prime, Then the equation N=(2p+1)+(2g-1)+3(p, g, N are any nonnegative integer)
becomes the N+2k=[2(p+k)+1]+(29-1)+3(p, g, N are arbitrary a nonnegative integer), or
equation N=(2p+1)+ (29-1)+3 (p, g, N are arbitrary a nonnegative integer) becomes
N-2k=[2(p-k)+1]+(2g-1)+3(p, g, and N are all any non-negative integers, and Kk is any positive
integer), because N is any non-negative integer, so N+2k(k is any positive integer) and
N-2k(k is any positive integer) are both any non-negative integers,so N=[2(p+k)+1]+(29-1)+3
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(p, g, N are any nonnegative integer, k for any positive integer) or N=[2(p-k)+1]+(29-1)+3 (p,
g, N are any nonnegative integer, k for any positive integer) was established. In the same way,
since when (2g-1)(q is any non-negative integer) is prime, keep (2g-1)(q is any non-negative
integer) unchanged, or if you add or subtract 2k(k is any positive integer), then (2g-1) add or
subtract 2k(k is any positive integer), it can always become another prime number.. And when
(2g-1)(qg is any non-negative integer) is not prime, add the value of g to k(k is any positive
integer), so that 2(q+k)-1 must be a prime number.,or the value of g minus k(k is any positive
integer), such that 2(g-k)-1(qg is any non-negative integer,k for any positive integer) must also
be a prime number, | use the symbol (+/-) to mean adding or subtracting between two
numbers, then the equation N=[2(p(+/-)k)+1]+(29-1)+3(p, g, N are any non-negative integers,
k for any positive integer) becomes the N+2k=[2(p(+/-)k)+1]+[2(q+k)-1]+3(p, g, N are any
nonnegative integer, k for any positive integer), or the equation N=[2(p(+/-)k)+1]+(29-1)+3(p,
g, N are any nonnegative integer, k for any positive integer) becomes
N-2k=[2(p(+/-)K)+1]+[2(g-K)-1]+3(p, g, N are any nonnegative integer, k for any positive
integer), because the nonnegative integer N is arbitrary, So N+2k(k is any positive integer)
and N-2k (k is any positive integer) are both arbitrary non-negative integers, which is odd,
which means that any odd number can be written as the sum of three prime numbers,
[2(p(+/-)k)+1] (p is any nonnegative integer, k for any positive integer), [2(q(+/-)k)-1] (g is
any nonnegative integer, k for any positive integer), and 3 are all prime numbers. So we can
make both (2p+1)(p being any non-negative integer) and (2g-1)(q being any non-negative
integer) prime numbers, The variable N to the left of the equation N=(2p+1)+(29-1)+3(p, g, N
are all any non-negative integers) is an arbitrary non-negative integer, can not to tube, or
equations [N(+/-)2k]=[2(p(+/-)k )+1]+[2(q(+/-)k)-1]+3(p, g, N are arbitrary a nonnegative
integer, k for any positive integer) on the left side of the variable [N(+/-)2k] is an arbitrary
nonnegative integers, can need not tube. So we can make both (2p+1)(p being any
non-negative integer) and (2g-1)(q being any non-negative integer) prime numbers, equation
N=(2p+1)+(29-1)+3(p, q, N are any nonnegative integer) on the left side of the nonnegative
integer variables N is an arbitrary, can need not tube, or can make both [2(p(+/-)K)+1](p for
arbitrary a nonnegative integer, k for any positive intege) and [2(g(+/-)k)-1)](q for arbitrary a
nonnegative integer, k for any positive intege) prime numbers, equation
[N(+/-)2K]=[2(p(+/-)k)+1]+[2(a(+/-) K)-1]+3(p, g, N are any nonnegative integer) on the left
side of the variable [N(+/-)2Kk] is an arbitrary nonnegative integers, can need not tube. The
equation N=(2p+1)+(2g-1)+3(p, q, N are all any non-negative integer) is obtained again,
which is true, where (2p+1)(p is any non-negative integer),(29-1)(g is any non-negative
integer), and 3 are all prime numbers.Since (2p+1)+(2g-1)+3(p, g, N are any non-negative integers)

can not be any even number, the variable N to the left of the equation
N=(2p+1)+(29-1)+3(p, g, N are all any non-negative integers) is an arbitrary
non-negative integer, which can be ignored, then N=(2p+1)+(2g-1)+3(p, q, N are any

non-negative integers) means that there is the any odd number of the sum of three
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prime numbers, and N is any odd number, and N=(2p+1)+(29-1)+1(p, g, N are any

non-negative integers) can also be true, so any odd number must be written as the sum of three
prime numbers, one of which must be 3, and any odd number can be written as the sum of
three prime numbers, one of which must be 1. Because both N-3=(2p+1)+(29-1)(p, ¢, and N
are any non-negative integers) and N-1=(2p+1)+(2g-1)(p, g, and N are any non-negative
integers) are true, and both N-3 and N-1 are any even number, and both (2p+1)(p being any
non-negative integer) and (2g-1)(q being any non-negative integer) are prime numbers, then
any even number can be written as the sum of any finite number of prime pairs, and then any
even number can be written as the sum of two primes, so Goldbach's conjecture holds.

At the same time, according to the N-3=(2p+1)+(2g-1)(p, g, N are any nonnegative integer),
get (N-3)-2(29-1)=(29-1)-2(29-1)=(2p+1)-(29-1)(p, q, N are all any non-negative integers),
according to N-1=(2p+1)+(29-1)(p, g, N are all any non-negative integers),get
(N-1)-2(2g9-1)=(2p+1)+(29-1)-2(29-1)=(2p+1)-(29-1)(p, g, N are any nonnegative integer),
and N-3 and N-1 are any even number, So (N-3)-2(2g-1) and (N-1)-2(2g-1) both represent
any even number, and (2p+1)(p is any non-negative integer) and (29-1)(q is any non-negative
integer) are both prime numbers, so any even number can be written as the difference of any
infinite pair of prime numbers, so the twin prime conjecture and the Polignac conjecture are
both correct.

At the same time, | discovered a prime number generation (or construction) mechanism,| first
give a construction formula of prime numbers N=2p-q(p is any non-negative integer, g, N are
any prime) or N=kp-q(p is any non-negative integer, k is any positive integer, g, N are any
prime), and | prove this formula below. Based on myproof that N=(2p+1)+(2g-1)+3 (p, ¢, and
N are all arbitrary non-negative integers),we get N-2x(29-1)-2x3=(2p+1)-(29-1)-3(p, g, and
N are all arbitrary non-negative integers), where *means multiplication, N-2x(2g-1)-2x3 is
still any non-negative integer, then N=(2p+1)-(29-1)-3(p, q, N are all any non-negative
integers) holds, then N+(2g-1)-1=2p-3(p, q, N are all any non-negative integers), Since
N+(2g-1)-1 is still any non-negative integer, so N=2p-3(p and N are any non-negative
integers) is true, then N-q=2p-g-3(p and N are non-negative integers, q is prime) is true, then
N-g+3=2p-g(p and N are non-negative integers) is true, then N-g+3=2p-q(p and N are
non-negative integers, g is any prime number) is true, because n-g+3 is still a non-negative
integer, so N=2p-g(p and N are non-negative integers, g is any prime number) is true, and
N=kp-q(p and N are non-negative integers, k is any positive integer, g is any prime number)
is also true, because any non-negative integer must contain all prime numbers, Therefore,
N=2p-q(p is any non-negative integer, g and N are any prime numbers) is true, and N=kp-q(p
is any non-negative integer, k is any positive integer, g and N are any prime numbers) is also
true. If N=2p-q(p being any non-negative integer, g and N being any prime) holds, we know
that when q is equal to p, then there must be at least one prime between any prime g and 2q,
and N=kp-q(p being any non-negative integer, k being any positive integer, q and N are all
any prime numbers) shows that any prime number can be constructed by subtracting any
prime number q(q is less than kp, k being any positive integer) from kp(k is any positive
integer) .The formula N=kp-q(p is any non-negative integer, q and N are any prime numbers,k
is any positive integer) can also be written as N=2p+10"-q(p and r are any positive integers,k
is any positive integer and N is any prime number, g is the numbers in the set {1, 3, 5, 7}).1f g



The proof of the Riemann conjecture

and p are mutually different primes, then for any two mutually different primes q and
p,N=kp-g(p, N are any non-negative integers, k is any positive integer, q is any prime
number), N+2g=kp+q(p, N are any non-negative integers, K is any positive integer, and q is
any prime number) is obtained, N+2g= kp+q (p, N are any non-negative integers, k is any
positive integer, g is any prime number), then N=kp+q(p, N is any non-negative integer, Kk is
any positive integer, q is any prime number,), because the non-negative integer N must
contain all prime numbers, then N=kp+q(q, p, N are all any prime numbers, and q is prime to
p, k is any positive integer),so there are infinitely many prime numbers of the form g+kp,
where Kk is a positive integer, i.e. in the arithmetic sequence g+p,q+2p,g+3p,..... ,There are
infinitely many prime numbers, there are infinitely many prime moduli p congruence g, so we
have proved Dirichlet's theorem.
The proof of the Fermar's Last Theorem:
Method 1:
Ferma's last theorem says that equation x™+y"=z" (xe Z* , ye€Z* ,z€Zt , xty+#z+#
1,n€eZ* ,n>2) has no positive integer solution, according to (x+y)"=z" (y €
Zt ,z€Z* x+y+#z#+1ne
Z* ,andn > 2), according to the Pythagorean theorem, we can wait until the x*+y’=z
(neZ* ,xeZt y€Z* ,z€Z , x#y =+ z+ 1) was established, if x"*=y"*=z"*(ne Z* ,
x€Z* , yezZt ,zeZ%), that we can get the x* x"*+y* y"’=z> "*(ne Z* , xe Z* ,

yEZT ,z€Z , x#y#z=+1), then the equation x’x"*+y’y"?*=2°z"*(n€ Z* , xe Z*+ ,
yEZT ,z€Z" ,x#¥y#z+1, n>2) and equation x+y’=z*> (neZ* , xezZ* ,
yeZt ,z€Z* , x#+y+z+# 1, n>2)have the same positive integer solutions. In fact,

because when x#~y=#z7#1, then x"*=y"*=z"? (x £ y # z # 1, n > 2) can not be true. In turn,

2

because x#y #z # 1, therefore, x">=y"*. y"?#2z"2,z"* #x""2, then the equation

XXy =22’ (nE v, XEZT , YEZT ,z€ZT ,;x#y#z+1, n>2) and equation

X+y=2’(N€Z,, X€EZ,, YyEZ,,2z€ZL,, x+y+z+ 1) will not have any positive integer
solutions, and x’x"*+y*y"*=2’2"*(ne Z* , x€ Z* , y€Z* ,z€Zt , xty#z+# 1,n>2)
will not have any integer solutions, so fermat theorem suppose x"+y"=z"(n€ Z,, X€ Z,,

VEZ,,2€EZy, X#Fy#z#+1L,xX?#y?#2"2#1, n>2) no integer solutions was
established. Actually x"+y"=z"(n€ Z* ,X€ R, Yy ER,ZE R, x#y # z # 1 X" #y"*#2" "+

1, n > 2)no real solution, at the same time x"+y"=z"(ne Z,,x€ C, y € C, z€ C,

x#y # z # 1,x"?#y">#2"?# 1, n > 2) without any complex solution.

Method 2:

Ferma's last theorem says that equation x"+y"=z" (xe Z* , ye€Z* ,z€Zt , xty+#z+#
1,n € Z, ,n > 2) has no positive integer solution, according to (x +y)"=z"(y € Z* ,z €
Zt x#y#z#1,n€Z* ,andn > 2),when(x + y)"=x"+j, uPk"Oyrk-o0)
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+jp UPKNONPRODL g g0y ytsoNx e Zt Ly €2t z€ZY, x#EyFz#
1L,keZ* j;€Z,j,€Z,..,ji€Zi€Z, ,h()€Z,jeZ" ,gG)€ZneZt andn>2),
if X"+y'=z" (x€ Z,,y€Z,,z€Z, Xx¥y+z+ 1,n€Z,,andn > 2) has a positive integer
solution, then x+y=z, and x+y>z, Otherwise it would be wrong and contradictory.When
XP+yP=z" (x#y#z# 1, p is any prime number, p=>3) ,suppose X’+y"=zP(x#y #z #
1,p is any prime number, p > 3) has a positive integer solution when p is any prime,then
because 2PxP+2PyP=2Pz° (x+ y # z # 1,p is any prime number,p>3),when 2x=u+v (x€ Z* ,

uezZt ,veZ,, u>3,v>1and2y=u-v(xeZ*, ueZt ,veZt ,z+1Lu>3,v>
1), so let's put 2x=u+v(xe Z* , ueZ* ,veZ* , u>3,v>1) and 2y=u-v (xe Z* ,

uezt ,veZ*, u>3,v>1) into

2°xP+2PyP=2°7P(x# y # z # 1, pisany prime number,p > 3),
S0 (2u)* (UPj UP VP34, UP P A UP NP R0 et
=(22)(2z)"*( p is any prime number,p >3, K €Z,,u€Z, ,VEZ,,j; €EZ,j, €Z,...,jk €

Z,i€eZ,h(i)eZ jeZ,, gG)EZ, veEZ, ,vVEZ,, u>3,v>1),

then (U)*( UP 4, UP VP34, UP P4 4 UP MO0 oy hY=(2)(22)P
=(2)(2)**(2)"*(p is any prime number,p > 3, k€ Z*,u € Z* ,v€ Z*,j, €Z,j, €Z, ...,k €

Z,i€Z*, h(i)eZ,jeZt, gl)€eZueZr ,veZr, u>3,v>1),

Since u is a positive integer product factor of the value on the right-hand side of the
equation, and because u and z are variables, not constants,andu > 3,sou =zoru =
(2z) or3 <u <z When u=>2zthen 2x=u+v =2z +v, then x>z, then xP+y’>z°
(p is any prime number, p = 3,x€ Z*,y € Z*,z € Z*x# y # z # 1),then x"+y’=2"

(p is any prime number, p = 3,xe Z*,y € Z* ,z € Z*x# y # z # 1) has no positive integer
solution. So let's just think about u=z and 3 < u < z.When
u=z,then(UP+j; UP VP24, UP VP4 4+ UP IOV R0 pyPhy =(2)PH(2)P!

(p is any prime number,p > 3, ke Z*,ue Z* ,ve Zt*,j, €Z,j, €Z,..,jx €Z, i € ZZ%, ,
h(i) €Z, jeZ%,g(G) € Z). And 2(x + y)= (u + v)+ (u — v),then u=x+y, according to u=z,
then x+y=z . When x+y=z, then(x +y)” =z° , then xP+y’<z’ (p is any prime number,

p=>3XEZ,yEZ, ,zEL X¥y#*z#*1Lu€Z, ,VEZ,, u>3,v>1),50

xP+yP=7P(p is any prime number,p > 3X€ Z,,y € Z, ,z € Z,x# y # z # 1) has no

positive integer solution, this contradicts the previous assumption that x"+y*=z" (x£y#z#1,p is
any prime number,p>3) has positive integer solutions, and when 3 < u < z, then according
to u=x+y, then x+y < z ,and when x+y < z, then (x+y) " < z’ , then
xP+yP<z’(p is any prime number, p=>3,x€Zt,yeZt,z€eZt x+ry#+z# 1L,LueZ* ,ve

Zt, u>3,v > 1) ,50 x"+y’=z"(p is any prime number,p > 3 x€ Z*,y € Z*,z € Ztx# y #

z # 1) has no positive integersolution, this contradicts the previous assumption that x"+y°=z"
(x#£y#z#1,p is any prime number,p>3) has positive integer solutions.Therefore, it is wrong to
assume that if p is a prime number, then x*+y°=z" (x£y#z#1,p is any prime number,p>3) has a
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positive integer solution,so for any prime number p, x*+y’=2°(xe Z* ,y € Z* ,z € Z* x+ y #
z # 1, pisany prime number, p > 3) has no positive integer solutions. So the fermat
equation X+y"=z"(xe Z*, y € Z*, z€ Z*x#£ y # z # 1,n € Z, ,and n > 2) has no positive
integer solutions.

The Proof of Mersenne’s prime conjecture:

Let me first prove that if 2%-1(n € Z¥) is prime, then n is also prime. This can be proved by
proof by contradiction:

Assuming n is not a prime number, there are two positive integers, 1<a< n, and 1<b< n ,that
satisfy n=ab.

Thereupon

21-1=2@@b)_1=(22)P-1=yP (Let y=29)

=(y-1)(yPtHyP 244y +l),

because

(y-1) and (yP~*+yP=2+..+y+1) are not equal to 1,otherwise if y-1=1,then y=2,is also
22 = 1,thena = 0, conflict with a>1. If (y~+yb=2+. .+y+1)=1, then y=1,this contradicts
y=22>2(a>1).So y-1 and (y°~*+y>=2+...+y+1) are positive integer greater than 1, that
IS, two product factors greater than 1 of 2"-1(n € Z*), which contradicts 2"-1(n € Z%)
is a prime number.So if 2"-1(n € Z*) is prime, then n is also prime.

Assume that only a finite number of primes p; make 2Pi — 1 can become a prime number,
now construct

Q=22K(2Pi)-1=22k+pi _22k4 22k 1=22K(2Pi — 1)+(2K + 1)( 2K — 1)(i€Z*, keZ™). Because of
having an infinite number of prime number, so 2k + p;(i € Z*,k € Z*) can always is a
prime number, assuming p; = 2k + p;(i € Z*,j € Z*,k € Z*). When k= p;(i € Z*,k € Z%),
because 22K(2Pi)-1 can not be divisibled by all primes less than 22K(2Pi)-1, according to the
definition of prime Numbers, so when k= p;(i € Z*,k € Z%), then 2Pi—1 = 22K(2Pi)-1is a
prime number, this contradicts the previous assumption, so there are not only a finite number
of prime numbers p;that make 2Pi —1 prime, so there are an infinite number of prime
numbers p; make 2Pi —1(i€Z*) can be a prime number. Below | to prove this,

assuming 22K = 2u = 2"P,(k € Z*,u € Z*,m € Z*, n € Z*), First take all the primes, and

then take any number of primes from all the primes, allow to repeat any number of the same
prime number, also allow to repeat any number of prime numbers, and then multiply all these
obtained primes, their product is represented by P.,. So 22K(2Pi — 1)+ 22K-1( i€Z*, keZ")
cannot be divided exactly by 2 and all primes of a prime.

Obviously 22K (2Pi — 1)+ 22K-1>2Pi —1( i€Z*, kEZ™), at the same time 22K (2Pi —
1)+ 22K-1>P(i€Z¥, keZ*, jeZ*), P is the 'largest’ prime of all primes.According to the
definition of a prime number, a positive integer that is not evenly divided by 2 and any of the
prime numbers must be a prime number, So 22X(2Pi — 1)+ 22K-1( i€Z*, keZ*) must be a
prime number, (2Pi+2k — 1) (i€Z*, keZ™) must also be a prime number. This contradicts the
previous assumption that there are only a finite number of Mersenne primes; there are
obviously more Mersenne primes than 2Pi — 1(i€Z*). So it is wrong to assume that there are
only a finite number of Mersenne primes, or that there is a maximum number of Mersenne
primes.Since primes of the form 2Pi — 1(i € Z*, p;is prime) are called Mersenne primes,
there are an infinite number of Mersenne primes and the Mersenne conjecture holds. Suppose
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there is any odd number O;, then any even number E=0; + 1. Hypothesis 2u = Zan(k €
Zt,u€eZt,mez*, neZt), P,forany

0dd,0; = 2u + 1(u € Z*),thenE=0; +1=(2u +1)+1=[(2" X (p1)™ X (p2)"2 X (p3)"3 X ... X
(pi)ni X ) +

11 + 1 (p1s P2~ P3~ Pav o~ Pks oo Pis - €ZF,134 Dyy N3 Ngees Dy . €

Z*,u€Z*,i€Z*) , Pi~ P2s P3~ Pas oo~ Pks oo~ Pi~ - represents all prime

numbers.Then E=0j+pg=Qu+1)+pg=[2"X(p)" X (p2)" X (p3)"3 X ... X
(p)™ X ...) + 1] +pq(q € Z*), pq is a prime number, or E = 0j + 1=( 2u + 1 )+1=[ (2" x
(p1)™ X (p2)"2 X (p3)™ X .. X (p))™ X ..) + 1] + 1-p + pr =[ (2" X (p1)™ X (p2)"2 X
(P3)™ X . X (P)™ X X (pp)™ X ) — 1] X pe+ (P +1+1), [(27 X (p1)™ X (p2)"2 X
(p3)™ X ... X (p)™ X ... % (p;)™ X ...) — 1] can't be divided exactly by any one of all the
prime Numbers primes, So according to the definition of a prime number, cannot be divided
exactly by any prime positive integers must be prime Numbers, so [(2™ X (p;)™t X (p2)"2 X
(p3)™ X .. X ()™ X ... X (p))™ X ..) —1] must be a prime number, denoted by
p;(j € Z*), if (py+1+1) is a prime number, which we denote by p,(v€Z™), then for any
sufficiently large even number E, assuming that E is greater than the product of all primes,
then any sufficiently large even number E can be expressed as the sum of the product of
one prime pj and the other prime pg, or any sufficiently large even number E can be
expressed as the sum of the product of one prime p,(v € Z*) and two other primes
p;( € Z*) and py(k € Z¥), is E;=0; +1=(2u + 1)+1=p; X px + py. Or (px+1+1) is an
odd number, and Suppose that when py is added, (px+1+1) must be represented only by the
product of two primes, one of which is pg(g€Z*) and the other by

pr(r € ZY). p1~ Pz~ P3~ Pas -~ Pk~ -~ Pi~ ... Representing all primes, then any

sufficiently large even number E can be expressed as the sum of the product of a prime

pr(r € Z*) and two other primes p;(j € Z*) and py(g € Z7¥), is also

E=0j +1=(2u + 1)+1=[(2" X (p1)"* X (p2)"2 X (p3)™ X ... X (pr)™ X ... X (p)" X ...) —
1] X pg+pgpr =[(2" X (p1)™ X (P2)"2 X (P3)™* X ... X (Pr)™* X .. X (pi)™ X ..) = 1] X
Pgt(Pg — 1)X pr+pr = (pj X Pg) +pr G EZT,g € ZT,r € Z7).

The proof of the Poincare Conjecture

Proof: If there is any Angle £A, take the vertex of Angle A as the center of the circle, and
draw an arc with any length R as the radius, the two rays intersecting Angle A are at two
points B and C. And respectively B, C two points as the center of the circle, with the same
arbitrary length L as the radius of the arc. Two arcs intersect at point P, connect two points A
and P with a non-scale rule, get a straight line AP, intersection arcs BC is at point Q, so
2QAB=2CAQ. Then use the ungraduated straightedge to connect B and C, point A as the
center of the circle, the length R of line segment AB as the radius of the arc, point C as the
center of the circle, the length m of line segment BC as the radius of the arc, the two arcs
intersect at point D, use the ungraduated straightedge to connect two points C and D and two
points A and D, the line segment CD and AD are obtained. For AACD and AQAC,
AD=AQ,CD=CQ,AC=CA, so the triangles AACD and AQAC are identical, so ZDAC=2CAQ.
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For ADAC and AQAB, AD=AB,BQ=CD,QB=CD, so ADAC and AQAB are identical, So
£DAC=2QAB=2£CAQ, so the line AP and AC divide £BAD into three equal parts. Since
£BAC is an arbitrary Angle, 2BAD is also an arbitrary Angle, and each bisecting Angle
2DAC, £CAQ, and £QAB are also arbitrary angles. Therefore, the three equal points of any
Angle exist, and the three equal points of any Angle can also be made indirectly by using a
non-graduated ruler and a compass.

In fact, all curvatures, including the series composed of many curvatures, which are also
called curvature flows, are originated from the "flow number" proposed by Newton when he
founded calculus. The origin of the concept of slope of a point on a curve is also the "flow
number" proposed by Newton when he founded calculus. The curvature of the curve
corresponds to any two adjacent points on the transcurve L(note: the curve is also called an
arc, called a manifold in topology), assuming that the two adjacent points are M and M’,
respectively, the tangent lines L; and L, of their outer tangent circles, and the two tangent
lines intersect. Suppose that the smaller Angle between the two tangents L;and L, is called
the outer tangential Angle B, and the larger Angle between the two tangents L; and L, is
called the outer tangential Angle B', obviously p+B'=n radians, because they are collinear.
Join Mand M’ to get the line MM'. Suppose that the Angle between tangent L; and line
segment MM’ through M, that is, the direction Angle between tangent L; and line segment
MM’, also called the Angle between tangent L, and line segment MM', denoting its
magnitude as «, the Angle between tangent L, and line segment MM’ through M’, That is,
the direction Angle between the tangent line L, and the line segment MM’ is also called the
tangent Angle between the tangent line L, and the line segment MM’, and its magnitude is
o'. Suppose that the length of the arc MM’ of a curve L between two points M and M’ is,
as M’ tends to M along the curve L, if there is a limit to the average curvature of the arc
MM, then this limit is called the curvature of the curve L at point M, denoted K, thatis

K=limpy_m |i—: |,or K=limyg_,q |i—‘: =] i—‘: |.When M approaches M’ along the curve L, if the

limit of the average curvature of the arc MM'exists, then K’ is called the curvature of the
point M’ on the curve L with respect to the point M on the curve L, denoted K’,

. —1: Aa —1: Aa | _ | da
thatis K'=limy_ |E|’Or K'=limyg_,0 |E|_ | T .

It should be noted that the above two curvatures K and K'are often not zero, because the two
points M and M ‘"are not necessarily located on the same tangent circle. Poincare's conjecture
states that all points on a closed manifold moving in the same direction can be reduced to a
single point, and then the geometry made up of all such closed manifolds must be a sphere.
When the Poincare conjecture holds, then any two adjacent points on all closed manifolds,
assumed to be M and M’, must be on the same outer tangent circle, and all closed manifolds
must be compact and simply connected. The concept of slope on a curve is the value of the
tangent of any point on the curve, such as the Angle between the tangent lines L; and L, of
any point M or M’ of the curve L and the horizontal X axis of the rectangular coordinate
system in which it is located. Newton's "“flow number" is actually a differential, and in
particular the "flow number" already includes the concept of curvature and slope at any point
on the curve, and also includes the concept of curvature flow and slope flow. The first
meaning of the flow number is a series of numbers, Newton said "flow number" refers to the
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curvature of all points on the curve and the slope of all points on the curve of the series, and
Newton also pointed out that the essence of the differential is the limit, the essence of the
integral is the sum. Newton has made clear the most central idea and concept of calculus, the
essence of the limit is the limit of extreme values, is the value of some ultimate point.

| began to prove Poincare's conjecture:First of all, the necessary and sufficient condition
for the Poincare conjecture to be true is that all closed manifolds can be converted to the
curvature of all points on the closed manifolds by topological transformations. The sequence
of values of all these curvatures is called the curvature flow of the closed manifold. If all
closed manifolds with zero curvature flow are converted to circles, then Poincare's conjecture
holds.Since any Angle can be bisected by an ungraduated ruler and compass, an Angle equal
to the bisected Angle of this arbitrary Angle can be made by an ungraduated ruler and
compass outside any ray of this arbitrary Angle, so any Angle can be bisected by an
ungraduated ruler and compass. Because above, when | proved that there are three equal
points of any Angle, | first took an arbitrary Angle, and then | divided it into two equal parts,
and on the basis of the two equal parts of any Angle, | proved that | could make an Angle of
half the Angle of this arbitrary Angle. So if you combine this new Angle with the original
arbitrary Angle, then the number of radians of the entire Angle is 1.5 times the number of
radians of the original arbitrary Angle, which is also a new Angle. Since the original angular
radian is arbitrary, the radian of this new Angle is also arbitrary, and the 2 bisection angles of
the original arbitrary Angle and the 3 bisection angles of the new arbitrary Angle are equal,
and the radian number of each such bisection Angle is also arbitrary until it is zero. If the
number of radians of each bisection of any Angle is considered as a unit, then the number of
radians of any Angle is 2, which is the Angle of 2 units, and the number of radians of the new
arbitrary Angle is 3, which is the Angle of 3 units. If there are P of these arbitrary angles and
Q of these new arbitrary angles, then there are infinitely many of these bisecting angles. Since
all non-negative integers can be written as N=2P+3Q(P, Q are non-negative integers), N can
be iterated over all non-negative positive numbers. Here's how | prove it.Proof: when P and Q
are zero, then N=0; If P is a non-negative integer and Q is odd, then
N=2P+3Q=(2P+2Q)+Q=2(P+Q)+Q is odd; If P is a non-negative integer and Q is even, then
N=2P+3Q=(2P+2Q)+Q=2(P+Q)+Q is even; So, if P and Q are non-negative integers, then
N=2P+3Q=(2P+2Q)+Q=2(P+Q)+Q goes through all non-negative integers. Since all
non-negative integers are either odd or even, now N=2P+3Q includes them all, so all
non-negative integers can be written in the form N=2P+3Q (P, Q are non-negative integers),
so any Angle can be equally divided by any infinite n (n traverses all non-negative
integers).When any Angle is 360 degrees, take the common vertex O of all bisected angles as
the center of the circle, draw an arc with any length as the radius R, and intersect each ray

atP,. P,v Py_q...., P, ,andconnect P+ P,» P,_4~ ...,and P, fromendtoend , formsa

closed manifold, then an circumference can also be equally divided by any n(n traverses all
non-negative integers). Because the curvature of a curve is the rate of rotation of the tangent
direction Angle of a point on the curve against the arc length, it can be defined by
differentiating, indicating the degree to which the curve deviates from the straight line. It is a
number that indicates the degree of curvature of a curve at a certain point. The greater the
curvature, the greater the curvature of the curve, and the reciprocal of the curvature is the
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radius of curvature. The curvature of the curve L at a point M on it can also be understood in
this way: half of the smaller pinch Angle 2a(the tangent Angle of the tangent Angle a is
formed after any two adjacent points M on the closed curve L intersect the two tangents of
M’ (M and M’ are located just on some outer tangent circle), that is, the tangent value tg(a)
of the tangent Angle a. The Angle between the tangent line and the string is called the chord
Angle, the Angle of the smaller Angle is called the inner chord Angle, and the Angle of the
larger Angle is called the outer chord Angle. In general, the tangent Angle refers to the inner
sine Angle, and the inner sine Angle plus the outer sine Angle is © radians. For the Angle
between any two tangents on the circle, the absolute value of the ratio of the tangent Angle
(equal to half of the outer Angle of the tangent) Aa to the change of the length As of arc
M'M(the value is called the average curvature of the arc), when the change of arc length As
approaches zero, Its limit value is the curvature of the point M’ on the curve L with respect
to the point M on the curve L . What needs to be said is why do you want to use the smaller
Angle and not the larger Angle? The answer is simply convenience. The larger Angle is called
the inside Angle of the tangent line, the smaller Angle is called the outside Angle of the
tangent line, and the sum of the outside Angle of the tangent line and the inside Angle of the
tangent line is 7 radian Angle, in general, the tangent Angle refers to the outside Angle of the
tangent line.Curvature is always relative, it's always a point of curvature M relative to any
other point of curvature M’, where M and M’ are adjacent to each other, curvature is not
absolute, there is no absolute curvature.

Then when any closed manifold L passes through two adjacent vertices M and M’ of the
inner positive n square of the outer tangent circle, when n(n is a non-negative integer)
approaches infinity, and any vertex M’ of the inner positive n square approaches along the
curve L to another adjacent vertex M of the inner positive n square (M’ can be either to the
left of M or to the right of M), The length of the chord [M'M | and the arc [M’M| between any
two adjacent points M and M’ become smaller and smaller. The smaller Angle formed by the
intersection of the two adjacent vertices on the curve L that are also the tangent lines of the
two adjacent vertices M and M’ on the square with the positive n is also getting smaller and
smaller (the tangent Angle 2a), and the half of the tangent Angle is the tangent Angle a(the
tangent Angle is just twice the tangent Angle for the circle, and this is not necessarily the case
for other curves). Tangent Angle alpha as the variation of Aaand arc M’'M as long S the

variation of As as the absolute value of the ratio of the |i—:| also with arc M’'M long as

o . A d .
change As tend to be zero, its limit value K=limpg_,q |A—j |= | d—: | that is smaller and smaller,

tending to zero, and eventually reach zero, Finally, the curvature K of point M with respect to
point M’ becomes zero.Conversely, when any closed manifold L passes through two
adjacent vertices M and M ‘of the inner positive n square of the circle, when n(n is a
non-negative integer) approaches infinity, and any vertex M of the inner positive n square
approaches along the curve L to another adjacent vertex M’ of the inner positive n square (M
can be either to the left of M' or to the right of M), The length of the chord [M'M]| and the arc
[M"M| between any two adjacent points M and M’ become smaller and smaller. The smaller
Angle formed by the intersection of the two adjacent vertices on the curve L and the tangents
of the two adjacent vertices M and M'on the inner positive n square (tangent Angle 2a) is also
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getting smaller. Half of the outer Angle of the tangent, the Angle of the tangent Angle a(the
outer Angle of the tangent Angle is just twice the Angle of the tangent Angle for a circle, but

this is not necessarily the case for other curves), is also getting smaller and smaller. Tangent
Angle o as the variation of Aaand arc M'M as long S the variation of As as the absolute
value of the ratio of the also with arc M’M ong as change As tend to be zero, its limit value
K'=limpg_, |i—‘: |=|%| that is smaller and smaller, tending to zero, and eventually reach zero,
Finally, the curvature K'of the point M’ with respect to the point M becomes zero.

Ince M and M’are any adjacent two points on a closed manifold L, without losing
generality, if all adjacent two points on a closed manifold L have exactly the same properties
as any adjacent two points M and M', then the curvature K of any point on all adjacent two
points on a closed manifold L is zero with respect to the other point, Then all points on a
closed manifold L have zero curvature K with respect to their neighbors. And since both M
and M’are located on the inner circle where the positive N-square is located, and since M and
M' are any adjacent two points on the closed manifold L, without loss of generality, if all
adjacent two points on the closed manifold L have exactly the same properties as any adjacent
two points M and M, then all adjacent two points on the closed manifold L are located on the
inner circle where the positive infinite N-square is located, Moreover, all points on the closed
manifold L are located on the inner circle of the positive infinite n square.

Then on the inner circle of the positive infinite n square, the curvature of any point with
respect to its neighbors is zero. At the same time, if all closed manifoles have the property of
a closed manifold L, then all points on such closed manifoles are located on the inner circle of
the positive infinite n square, their curvature with respect to their neighbors is zero, and all
such closed manifoles are circles. The necessary and sufficient condition for the poser
conjecture to hold is that all closed manifolds can be transformed topologically into closed
manifolds with zero curvatures, that is, into circles, and that the geometry formed by such
closed manifolds must be a sphere.A circle is essentially a special type of positive n(n
traverses all non-negative integers) square. When n is a positive integer of finite size, no
matter how small the length of each side of the positive n square is, it is greater than zero, and
when n is infinite, taking all non-negative integers, then each side is as small as zero, and the
positive n square becomes a circle. My method uses the concept of curvature proposed by
Gauss in Euclidean differential topological geometry, and the method of dividing any Angle
into three equal parts by an ungraduated ruler and a compass, proving Gauss's conjecture that
the curvature of a circle in Euclidean differential topological geometry is zero. Then a closed
positive n square, when n is a positive integer and tends to infinity, is a circle, and the
curvature of every point on it with respect to its nearest neighbor is zero, and the curvature of
every point on the circle of the Gaussian conjecture is zero. So this closed square with
positive n(n traverses all non-negative integers) is a circle. Since all points on the
circumference of the circle can be condensed into a single point in the same direction, in line
with the premise of the Poincare conjecture, the three-dimensional geometry formed by all
such closed manifold must be a ball, in line with the conclusion of the Poincare conjecture,
which holds in Euclidean three-dimensional Spaces and two-dimensional surfaces.

Since any adjacent two points M and M’ of any closed manifold L are any adjacent
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vertices of a positive infinite N-square, if their curvature is zero, then they are all on the inner
circle where the positive infinite N-square is located. When n is infinite, all the vertices of the
positive infinite n square are on the inner circle in which they are located, and if all the
vertices have zero curvature with respect to their neighbors, the positive infinite n square will
coincide with the inner circle in which it is located, and the positive infinite n square will
become a circle, so it is impossible for the area of a circle to be the area of a positive finite
square, The square of the circle conjecture of the ancient Greek three cubits is not valid.

The square of the circle in the conjecture of the three great geometric ruler in ancient
Greece should mean the square of the circle. Since we already know that a circle is a special
positive infinite n(n is a non-negative integer approaching infinity) square, it cannot be a
positive finite square, so it cannot be a positive square. If "square the circle" in the drawing
conjecture of the three great geometric ruler in ancient Greece means to draw with a straight
ruler and a compass, and to convert the area of a circle to the area of a square, it will be
impossible to achieve. Gauss was right that points on a circle do have zero curvature with
respect to their neighbors. Therefore, all points on such a closed manifold can be condensed
into one point in the same direction, which conforms to the premise of Poincare's conjecture,
and all points on such a closed manifold have zero curvature with respect to their neighbors,
so they are a compact closed manifold, and they are all circles.

In the assumption of the Poincare conjecture that "all closed manifold condense to a
point in the same direction”, if the manifold is compact, it is a circle, which is equivalent to
the fact that the curvature of any point on the manifold with respect to the nearest neighboring
point is zero. A closed manifold whose curvature is a non-zero constant is definitely not a
circle, and any point on it is not compact, although it can be condensed to a point in the same
direction, and the absolute value of the curvature of any point on the closed manifold with
respect to the nearest neighboring point is a constant greater than zero. A circle is essentially a
special positive n square (n traverses all non-negative integers). When n is an infinite positive
integer, if the closed manifold must not be a compact manifold, then the length of each side of
a square with positive n(n is an arbitrarily finite non-negative integer) and the length of its
corresponding arc are greater than zero. When n is infinite, and n takes all non-negative
integers, then the length of each of its sides and the length of the arc corresponding to each of
its sides will be reduced to zero, and then the positive n(n takes all non-negative integers)
square will be a circle. The curvature of each point on the circle is equal to zero with respect
to the nearest neighboring point, which conforms to Gauss's conjecture that the curvature of
every point on the circle is zero. Since all points on the circumference of a circle can be
condensed into a single point in the same direction, and the circle is a compact closed
manifold, conforming to the premise of Poincare's conjecture, a three-dimensional geometry
consisting of all such compact closed manifold whose curvature is zero at each point must be
a sphere. It is consistent with the conclusion of the Poincare conjecture, so the Poincare
conjecture is valid in Euclidean three-dimensional space and two-dimensional surfaceA
closed manifold of multiple dimensions (three dimensions and above) with zero curvature in
any high dimensional closed space (four dimensions and above) must be a cascade of rings
with a coevent common point between every two rings. Such a ring must satisfy the Poincare
conjecture of multidimensional surfaces (three and more dimensions) in high-dimensional
space (four and more dimensions). In turn, A closed manifold of high dimensions (four and
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above) satisfying the Pengcare conjecture of a multidimensional surface (three and above
dimensions) must be a cascade of rings with a coevent common point between every two
closed rings of a multidimensional surface (three and above dimensions) whose curvature is
zero in any high-dimensional space (four and above dimensions). | have proved the Poincare
conjecture for two-dimensional surfaces in three-dimensional closed Spaces, and its proof
method and conclusion can be extended to any high dimensional (four or more dimensional)
closed Spaces and multidimensional surfaces. It is a pure mathematical method that does not
depend on physical mathematical methods.

Suppose the area of the circle is S, the circumference of the circle is C, the diameter of the
circle is d, the radius of the circle is R, and C’ is the circumference of the positive n-sided
shape,r is the distance between the center of the positive n-boundary and any of its vertices

D;(i traverses all the full numbers), | D;D;_, | is the distance between any two adjacent

vertices D; and D;_; of aregular polygon,

m=S=2=A=max( | DDy |, | DD, |, I D4Ds |, ... | DiDiy)).

Then the area of the i-th isosceles triangle shape in orthomorphosis is:

11 1,c c c’?
Si=2 *— k=% | DiDi—l | *H = =*=*H=—"-—* [y2 — =— ,
2 2 2 n 2n 4n2

Suppose the area of a positive infinite polygonis S’, A » 0 asn— oo, and C’' - C,
Then

) ) : c' c'?
I __ [e] _ (o] —_ (o) 2
S'= hm}\—>0,C'—>c Zi=1 5i = hm)x—>0,C'—>C Zi:l Si_hm)\—)O,C'—)C Zi:l on * T 4nZ !
: c’ c'? ,
because limy_gcrc 5= * rz — 2z =S ., then §'=S.

So the area of a positive infinite polygon is the area of the outer circle of its positive infinite
n(n traverses all non-negative integers) edge shape.

Therefore, the area of the positive infinite n(n traversing all non-negative integers) isS’ =
mr?, that is to say, the circle can only be transformed into the positive infinite n(n traversing
all non-negative integers) edge shape, can not be transformed into a positive finite polygon
such as a regular quadrilateral, the area of the circle is impossible to be the area of the positive
square.

The sum of a class of power series
We call series of numbers such as “1%, 2k, 3k, ., n¥ (n and k are natural numbers) "
power series,as “1 2 3 .., n", “12 22 32 n%?" 6 "13 23 33 . n3",6 "1%* 2% 3% ..,

n*" , the following formulas are proved to be correct by mathematical induction:

n(n+1) _n2+n

1+24+3+4+...+n= >

n

Z(n;"';

)_12+22+32+~-+n2 + 1+2+3+4++n_12+22+32+..-+n? + @D
- 2 2 - 2 4 !
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+1)(2n+1) _2n3+2n%+
12422432+ 4p2 =t D@D 20 2,

n(n+1),2 _n‘*+3n2+n2

13423433+ +n’= [ ] .

6n°+15n*+10n3+3n%-
144244344 4nt=t 2R TR R

2n%+6n5+5n*—n2
15425435+ 4= 2 0 0

12
6n’+21n%+21n°-7n3+n

16+26+36+ . +n= - ,

7 _3n8+12n7+14n%+7n*+2n?
Lt nf=

17+27+33+ :
24

g _10n°+45n%+60n7—42n5+20n3-3n
L.t nt=

18+28+38+ :
90

2n1%+10n°+15n8-14n°+10n*-3n?
1942943%+. .+ 0= ——

11,33n10455n%-66n7+66n°-33n3+ 5n

6
110421043104 4+p10=20 - ,

We call these formulas the first n terms and formulas of the power series, and the
following introduces a derivation method with the 4th power list as an example.
Let's start with an expansion:

n(n+1)(n+2)(n+3)=n*+6n3+11n%+6n , From this expansion we can get:

n* =n(n+1)(n+2)(n+3) -6n3-11n%-6n,

Take n=1 and we multiply with the * sign, then:

1* =1*2*3*4 -6 -11 -6,

If n=2, then:

24 =2*3*4*5 — 6*23-11*22-6*2 ,

If n=3, then:

3* =3*4*5*6 — 6*33-11*32-6*3,

n* =n(n+1)(n+2)(n+3) -6n3-11n%-6n,
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The two sides of these equations are added together, and the * sign indicates
multiplication:

14+2%+3%+ . +n*=[1*2*3*4+2*3*4*5+ 3*4*5*6 + ...+
n(n+1)(n+2)(n+3)]-6*[13+23+33+...+n3]-11*

[12+22+32+...+n?]-6*[1+2+3+4+...+n],

To calculate the value of 1*2*3*4+2*3*4*5+3*4*5*6+...+ n(n+1)(n+2)(n+3) in
parentheses, suppose n=100, to compute the value of 1*2*3*4+2*3*4*5+3*4*5*6+ ...+
100*101*102*103, obviously if it's hard to compute directly, Its value consists of 300
multiplications plus 100 summations,we might as well put

1%2*3*4 4+ 2*3*4*5+3*4*5*6+...+100*101*102*103 multiply the terms of by 5, and you
get 1*2*3*4*542*3*4*5*543*4*5*6*5+ .+ 100*101*102*103*5, so add the first two
terms together and you get 2*3*4*5*6, then add the third term 3*4*5*6*5 and you get
3*4*5*6*7, then add the fourth term 4*5*6*7*5 , and you get 4*5*6*7*8, then add the
fiftth term5*6*7*8*5 , and you get 5*6*7*8*9 , ... and so on, the second-to-last term is
99*100*101*102*5, add to the second-to-last term 99*100*101*102*5, and the sum
after that is 99*100*101*102*(5+98),that's 99*100*101*102*103,add the last item
100*101*102*103*5 to get 100*101*102*103*

(5+99), which is 100*101*102*103*104,

SO 1*2*3*4+2*3*4*54+ 3*4*5%6+ . + 100*101*102*103=§(100*101*102*103*104),
guess:1*2*3*4+2*3*4*5+3*4*5*6+...+100*101*102*103 +...+ n*(n+1)(n+2)*(n+3)= g n*(n
+1)(n+2)*(n+3)*(n+4), then 1* + 2* + 3% +..+ n* =[1*2*3*4+2*3*4*5+3*4*5*6+...+

n(n+1)(n+2)(n+3)] -6*[13+23+33+...+n3]-11*[12+22+32%+...+n%]-6*[1+2+3+4+...+n],
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6n°+15n*+10n3-n
so 1*+2%+3%+. .. +n* :T.

The correctness of this formula can be proved by mathematical induction as follows:
If n=1, then (6+15+10-1)/30=1, the formula is obviously true, and the formula is also

true if n=k, then

6k>+15k*+10k3 -k
14+24+34+...+k4:T ,then

when n=k+1,

+15k*+120k3+15k%+119k+30
30

5 4 3_
14424434+ +k*+(k + 1)‘&%

5
+(k+ 1)“=6k , and

6(k+1)5+15(k+1)*+10(k+1)3 - (k+1) _ 6k5+15k*+120k3+15k?+119k+30
30 - 30 !

6k>+15k*+10k3 -k 6(k+1)5+15(k+1)*+10(k+1)3—(k+1
o - +(k+1)4=( ) ( )30 (k+1)°—( )‘

This proves that the formula also works when n=k+1. Through the above proof we can

6n°+15n%+10n3-n .
known take any natural number, the formula 14+24+34+...+n4=% is true.

The unification of gravity and quantum mechanics

Newton's universal gravitation and the unification of quantum mechanics, please refer to the
content | published in the journal of the American academy of multidisciplinary research and
development(AJMRD)paper"A new space-time theory"

(please visit: https://www.ajmrd.com/vol-6-issue-5/;

Or https://lwww.ajmrd.com/wp-content/uploads/2024/05/D643745.pdf)  associated with  the
guantum mechanics theory. The Newtonian gravitation between an object A and an object B is F,
then their force F, using the relevant theory of quantum mechanics, can be expressed in terms of

2
the mass of the object m, combined with other physical quantities:F= Gl\ﬁ—zm:|—%| =|-

mhCxC 1.24eVxpumxmxC _ 1.24xX10"%eVxmxC
| = L = . In the above formula:The ‘x’ symbol means
hxr hr hr
multiplication,

M is the mass of the object A in kilograms,

m is the mass of the object B in kilograms.

r is the average distance of the force between the object A and the object B, in meters,
h is Planck’s constant, h=6.62606957(29)<10~34J.s,

hcx1.24meVmm=1.24eV.um = 1.24 x 107 %eV.m,

1leV=1 electron volt,

1um=1micron=10"°m,
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G is Newton's universal gravitation constant, G=(6.67 F 0.07)>10" " m3/(kg~* s72),
C is the propagation rate of light in vacuum, C~2.997924583x10% m/s.

Several other questions

A similar method can be used to derive the summation formula of 5 to 10 power series
and the summation formula of 11 to 11 power series, and can also be proved by

referring to the above method.So the area of a positive infinite polygon is the area of the outer

circle of its positive infinite n(n traverses all non-negative integers) edge shape.Therefore, the area
of the positive infinite n(n traversing all non-negative integers) is S’ = mr?, that is to say, the
circle can only be transformed into the positive infinite n(n traversing all non-negative integers)
edge shape, can not be transformed into a positive finite polygon such as a regular quadrilateral,
the area of the circle is impossible to be the area of the positive square.

Does disjoint mean parallel? How to unify Euclidean geometry, Lobachevsky geometry and
Riemannian geometry?Disjoint may not parallel, disjoint can be parallel or not parallel,not parallel
does not necessarily intersect; Intersect can have points of intersection or it can have no points of
intersection; Parallelism can have points of intersection (such as overlap) or it can have no points
of intersection. In order to unify Euclidean geometry, Lobachev geometry, and Riemannian
geometry, | rewrote the fifth postulate of geometry. The other four formulas do not change, they
are:

Postulate 1: a straight line can be made from any point to any point.

Postulate 2: a finite line can continue to be extended.

Postulate 3: circles can be drawn at any point and at any distance.

Postulate 4: All right angles are equal.

Postulate 5: Beyond a known line, it may not be possible to make any line parallel to a known line,
if a line can be made parallel to a known line, then at least one line can be made parallel to a
known line, and even any number of lines can be made parallel to a known line. On the other
hand, if you go beyond a line, you may not be able to make any line intersect a known line, and if
you can make a line intersect a known line, you can make at least one line intersect a known line,
and you can even make any number of lines intersect a known line.

Newton's universal gravitation and the unification of quantum mechanics, please refer to the
content | published in the journal of the American academy of multidisciplinary research and
development(AJMRD)paper"A new space-time theory"

(please visit: https://www.ajmrd.com/vol-6-issue-5/;

Or https://iwww.ajmrd.com/wp-content/uploads/2024/05/D643745.pdf)  associated  with  the
quantum mechanics theory. The Newtonian gravitation between an object A and an object B is F,
then their force F, using the relevant theory of quantum mechanics, can be expressed in terms of
the mass of the object m, combined with other physical

mC? mhCxC 1.24eVxpmxmxC  1.24X10~%eVxmxC
|=1]—- | = = . In the above
r hxr hr hr

quantities:F= Gl\ﬁ—zm:|-

formula:The ‘x’ symbol means multiplication,
M is the mass of the object A in kilograms,
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m is the mass of the object B in kilograms.

r is the average distance of the force between the object A and the object B, in meters,

h is Planck’s constant, h=6.62606957(29)<10~34J.s,

hc=1.24meVmm=1.24eV.pm = 1.24 x 10~ %eV.m,

leV=1 electron volt,

I um=1micron=10"°m,

G is Newton's universal gravitation constant, G=(6.67 F 0.07)>10" " m3/(kg~* s72),

C is the propagation rate of light in vacuum, C~2.997924583%10% m/s.

A new working principle of controlled nuclear fusion ——my idea on the working principle of
controlled nuclear fusion : Inertial magnetic confinement of deuterium and tritium will gather
them into a specific region (small fusion ring), and use the laser beam generated by battery
discharge to continuously irradiate this specific region (small fusion ring), generating hundreds of
millions of degrees of high temperature, so that the deuterium and tritium in this specific region
produce fusion, generating a large number of high temperature heat. And these high temperature
heat into another large specific area (big fusion ring) through helium, when starting the nuclear
reactor, the controlled nuclear polymerization device small fusion ring work first (preheat), a
steady stream of high temperature heat generated in the small fusion ring into the big fusion ring,
the heat is constantly imported and enriched into the big fusion ring. So that the temperature in the
big fusion ring also reaches hundreds of millions of degrees, so that the inertial magnetic
confinement of deuterium and tritium in the big fusion ring produces nuclear fusion, and the heat
is continuously generated and enriched in the big fusion ring, maintaining the temperature of
hundreds of millions of degrees, so that the nuclear fusion reaction of deuterium and tritium in the
big fusion ring can continue. When the energy produced by the nuclear fusion reaction of
deuterium and tritium confined by inertial magnetic confinement in the big fusion ring begins to
gain, and the gain reaches a sufficient proportion, a part of the gained energy is exported to drive a
steam turbine or gas turbine to generate electricity. Part of the electricity emitted charges the
battery, so that the laser fusion reaction in the small fusion ring can continue, and the amount of
battery discharge is reasonably distributed, and the remaining part of the electricity is output to the
external grid through the transmission line.

The Proof of the Collatz conjecture:

The Collatz conjecture was proposed by German mathematician Lothar Collatz in 1937
and is also known as the "3n+1" conjecture or the "Kakutani conjecture”.

The Collatz conjecture is defined by a simple iterative process:Start with any positive
integer: If it is even, divide it by 2, if it is odd, multiply it by 3 and add 1;

Repeat the above steps.

The conjecture claims that for any positive integer, repeating this process will eventually
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lead to 1.

Example:

For example, start with66 — 3 - 10 =5 —>16 -8 24— 2 — 1

From 19:

19 - 58 —>29 -8 — 44 - 22 > 11 —> 34 - 17 - 52 = 26 — 13 — 40 —
200, 100—5—-16—-8—-2—-1

By computer verification, Collatz's conjecture holds for numbers less than 108, but for
a long time no one could give a general proof, and Collatz's conjecture was long an
open problem. Now that I've found a general proof, Collatz's conjecture works. Let me
show you how I proved it.

Proof: For any non-negative integer p and for any non-negative integer q, suppose
N=2p+3g=2(p+q)+g. Non-negative integers include all even numbers and all odd
numbers. If p is any non-negative integer and q is any even number, then
N=2p+3g=2(p+q)+q must be any even number. If p is any nonnegative integer and q is
any odd number, then N=2p+3q=2(p+q)+q must be any odd number. So if p is any
non-negative integer and g is a non-negative integer, then N=2p+3q=2(p+q)+q must
be any non-negative integer. Now consider assuming that
N=2p+3q+1=2(p+q)+q+1(p is any non-negative integer and q is any non-negative
integer), then N=2p+3qg+1=2(p+q)+q+1(p is any non-negative integer and when is
any non-negative integer) is any positive integer.

According to Collatz rules, start with any positive integer and divide it by 2 if it is even,

multiply it by 3 and add 1 if it is odd. Repeat the above steps. If we divide the above
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process into several steps, in each step, starting with any positive integer, if it is even,
then divide it by 2, if it is odd, then multiply it by 3 plus 1, and add up the results

obtained by dividing by 2 or 3 plus 1 in all steps, then the result M satisfies:

n-+co

n
M = lim (Z(Z“ivi + 3v; + 1)> (iis a positive integer, u' is any non — negative integer, u!
i=1

> 0,v; is any odd number, v; = 1, n is a positive integer).

Now let me explain the whole process. Starting with any positive integer, if it is even
and it can be written in the expression 2Ui(i is a positive integer, 2% is any non-negative
integer , u' > 0), If you divide 2% by 2 continuously, the result is of course 1. If it is even
and it cannot be written as 2"i(i is a positive integer and u' is any non-negative

integer , u! > 0), then it must be written as the expression of

2 x v;(i is a positive integer, u' is any non — negative integer, u! > 0, v; is any odd number, v; >

1 21, nis a positive integer," x" indicates multiplication,indicating that it is divided by 2 after
u! times, gives the odd number v;. After getting the odd number v, the rule is

that v; should be multiplied by 3 and added by 1 to get 3v;+1.

When v; is any odd number, then 3v;+1 must be even. Since 3v; + 1=4v; — v; + 1, which

Vi

is every even number, divide it by 4 to get v; —

;1. When v; > 1, then v;—1>0, so

Vi

when v; > 1, then v; — =X < v;. At most When v; > 5, the value of v; in 3v; + 1 must be

4
reduced and become smaller, according to the rules set by Collatz.

Since 3x5+1=16—8—4—2—1, and 3x3+1=10—5—3x5+1=16—8—4—2—1, when
v; > 1, the value of v; in 3v; + 1 must be reduced and become smaller according to the

rules set by Collatz.

First 3v; + 1divided by 2, 3v; + 1 becomes 2w;(j is a positive integer and w; is a
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positive integer), then v; becomes w;(j is a positive integer and wjis a positive integer,
then if w; is an even number, then divide w; by 2 to get wj,,, as v; becomes w;,,(j is
a positive integer and wy,,is a positive integer). If w;,, is an even number, then divide
wi; by 2 to get wy,, , then think of it as v; becomes wj,,, and if wj,, is still an even
number, then let w;,,continue to divide by 2. Until we know that we have an odd
number, we assume that the odd number is wj,(j is a positive integer, k is a positive
integer, and w;,is a positive integer), and then we think of v; as wj,(j is a positive
integer, k is a positive integer). If w;is odd, then multiply w; by 3 and add 1, and you
get 3w;+1, which is taken as v; becomes w;(j is a positive integer and w; is a positive
integer), because when w; is odd, then 3w;+1 must be even. Then divide 3w;+1 by 2
to get wy,,. If wj,, is even, divide wj,, by 2 to get wj,;. If w;,; is still even, so on.

Then let wj,; continue to divide by 2 until you get an odd number, assuming that the
odd number is wj,(j is a positive integer, k is a positive integer, and wj, is a positive
integer), and think of it as v; becomes wj,«(j is a positive integer, k is a positive
integer). According to the previous calculations,If v;>1, then there must be v; > wj (j
is a positive integer and k is a positive integer). Since v; is odd, v;>1 is equivalent to
v;23. According to the rules set by Collatz, when v;=3, start with some positive integer
3v;+1=10, which is even, divide it by 2 to get 5, and then, 3 x 5+1=16. 16—8—4—2—1,
such as the final value of v; will be able to fall, become small, become 1.When v; > 3,
start with some positive integer 3v;+1, divide it by 2 if it is even, multiply it by 3 and add

1 if it is odd, and eventually the value of v; can also come down, become smaller, and

become 1. For odd numbers greater than or equal to 3, the resulting value of their
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reduction must be 1. When v;=1, then 3v;+1= 4, 4 divided by 2, you get 2, 2 divided by
2, you get 1. So, according to the rules set by Collatz, when v;>1(i is a positive integer,
v; isodd, x means multiplication), start with some positive integer 3v;+1, divide it by 2
if it is even, multiply it by 3 and add 1 if it is odd, Eventually the value of v; must come
down and become smaller until it becomes 1. Finally, the value of 3v;+1 becomes 4, 4

divided by 2, gets 2, 2 divided by 2, gets 1.
M = limp e (X, (2%v; + 3v; + 1))(i is A positive integer, u' is any non — negative integer, u' >

0,vi is any odd number,vi>1, n is a positive integer, even though think of n (n is odd, and

n-M) as v;, and according to the rules set by Collatz, when v;>1(i is a positive
integer, v; is odd, the value of 3v;+1 is an odd number, x means multiplication),
starting with some positive integer 3v;+1, if it is even, then divide it by 2, if it is odd,
then multiply it by 3 and add 1, and eventually the value of v; will be able to fall,
become smaller, until it becomes 1. Finally, the value of 3v;+1 becomes 4. 4 divided by 2

gives you 2. 2 divided by 2 gives you 1. According to the proof in front of,

n
M = lim (Z(ZuiVi + 3Vi + 1))
n—-+oo

i=1

can represent all positive integers, so it can also represent all odd numbers. Even v;=
M =lim, .0 (U,(2%v; + 3v; + 1)), think of it as v;, then in accordance with the rules of
Collatz's, when v; > 1 (i is a positive integer, v; is odd), Starting with some positive
integer 3v;+1, if it is even, divide it by 2, if it is odd, multiply it by 3 and add 1, and
eventually the value of v; must come down and become smaller until it becomes 1.
Finally, the value of 3v;+1 becomes 4. 4 divided by 2 gives you 2. 2 divided by 2 gives

you 1. According to the previous proof,
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From
3 X limy,40 (X;(2%v; + 3v; + 1)) (i is A positive integer, u' is any non — negative integer, u' >

0,vi is any odd number,vi>1, n is a positive integerstart, if it is even, divide it by 2, if it is odd,
multiply it by 3 and add 1, eventually the value of v; must be reduced, smaller, Until it
becomes 1. Finally, the value of 3v;+1 becomes 4, 4 divided by 2, gets 2, 2 divided by 2,
gets 1.

If
31limy 400 (O, (2%vy; + 3v; + 1)) (i is a positive integer, u' is any non — negative integer, u' >

0,vi is any odd numbervi>1, n is a positive integer is an even value, so let it be divided by 2
several times until you get an odd number w;,.(j is a positive integer, k is a positive
integer, wj, is a positive integer) until then w;, is assigned to v;, according to the
above method, according to the rules set by Collatz, then when v;>1(i is a positive
integer, v; is odd, x means multiplication), start with some positive integer 3v;+1, if it
is even, divide it by 2, if it is odd, Multiply it by 3 and add 1, and eventually the value of
v; will drop and become smaller until it becomes 1. Finally, the value of 3v;+1 becomes
4. 4 divided by 2 gives you 2. 2 divided by 2 gives you 1. So starting with any positive
integer, according to the rules set by Collatz, if it is even, divide it by 2, if it is odd, assign
it to v;(i is a positive integer, v; is odd) and multiply it by 3 plus 1, then when v;>1(i is a
positive integer, v; is odd, x means multiplication), and eventually the value of v; will
drop and become smaller until it becomes 1. Finally, the value of 3v;+1 becomes 4, 4

divided by 2, gets 2, 2 divided by 2, gets 1. So Collatz's conjecture must be true.

I1l. Conclusion

After Ferma's Last theorem conjecture and Mersenne's prime conjecture are proved to be fully
valid, the study of the distribution of prime numbers and other related other studies will play a
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driving role. Readers can do a lot in this regard.

IV.Thanks
Thank you for reading this paper.
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FEX=AmH | F— N R RIS BRI S AR ERAEIN ( MY REEE
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B3, AIBRUR | e EiRBIR NIRRT |, Rttt AR R EAIRIX—apREAY ? {BANIERR



The proof of the Riemann conjecture

REZIEHREZIERAY ? Fe(JEEITMABE, BRT 1859 FANULII , REXBHE—HE
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B2 BRI LURRAVER. XMERANREE TR ERIEPEINE XX —iiIE
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REMX =GR RS —REEl—EESRIS BBk —REt— BRI,
fRSE— M apRULEFREFT 7 46 F | RIS BRI HFERESE TET—
T ; MEHNBE=A BN AREELRT | ERARRFIRSFE | 5K REFECS

ZWBIGT , SN BRSSP REFE,

IREEREERLEIE R SRRV EE T RIAXB=1 il —— 2R EFE
AURHER | T —HSEEERAORE , FETHR "IFETR" XENTRTEES. REH
EEE : "HISAFTENIEEE —N™EAGER | BRERT T —LREmESHEINZ
& HRELEXFMEBNSHIE 7 —18 BACHTRMARINEZBIrNEY TR,
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RE—NREMEE T ) | BT SRAEFRFIRANEEXREEA., ERISITRE , £
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==

MENRIR. REFENMIzSREXLmEE EE" NEHFRIN "BEXER B
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BNBRIFRSAF AU , ERSERANZRIFS JF T —RDERSD |, HILHSE:
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In §Cs) 7 87 A A 70 R B AY BLg  R
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36 FfERY 1895 T E X /ISFMIERE., BIMESIEHN—RE | EREXNX—REIEN
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AR AET AT AR R AR BT | IR AIR ? SR TRECR
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CREEFENZ RIS HIRAESEARD (BL L AIFFIENERERKI I LEEER
EdRY O<Re(p<l) , TWEBRIBLITAPL BT RIS , NI EERELITER
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MEBE , IR SRR e IEAOREESE Lite 2)Inininy , XERIHHEIERTEIE
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(0)>1/2 8 Re(1-p)>1/2 ) , BBACHIFIRAGIHERMERREAT ¢ , NTTRSEE
S5z ERERSTA. Bt , WREFBAIARHEEFSRIIEE 7RI
RS EETFRINEIRE. XMRENRE AR SREBEFE NI RS
ZH.

1885 F , —uNUfigHr#E/RJET ( Thomas Stieltjes , 1856—1894 ) RUFIEAIT=21F 2,
EERRFRAR T —0EIR , FRECIEATUTER :
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XERY p(n)2BARIERENTAIR L SHREL , FHERRAMFTEEHAYEREL M (N ) #0918
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IRERHTERER ( Mertens function ), X is@E LEEIR "HE" 5R  BECSHREL u(n)
B MR HEN BB , (IthHAESR  ME/RERE MIN)AZEX p(n)
BOSKAT , IERRESRER O(N: MR IUP ARG E— AR, (XA AT

FRAR—REFEERIER | RO1ENR AT EiAGEME TR TREFE (B

/
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KH—MER ) F | STIREMRUETA. BIGEE/RIIEAMEARE SR T2
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(X—RB\HEANTIERERZH ) . ETRBEAS , VETATLIZRERE o LUER
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X—FM R 1B B fEx— ol T ERIEN. MELLP ' fEx—colfiETE , Re(p)

IRREEEMONERNE X RERFAFFNETROBIER. BTRE ( REIEFER
FREU p 5 1-p BXIAISVHIAY , EX—EEFMNT 0<Re(s)<1,

AIESZREY , BRERHEIMEIFFNTRERIT 0<Re(s)<1 RIKIHA. FILL/9TIER
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H—ANEEIx" (n € 2%, n— +00 JRF5 | JCo)RHBFREN S (n € Z*and n > +o0), FRATLL
BEEBS , LT — " (n € RY and n > +oo, nB—MEE) J CORNERE BN T
L(neztandn > +o0), B, RMEHERERROSRENER, RESHOGEL  F—R
MESSEAR R Li(x) = [ - (x € 2°) , TE x ROAMIEHE |, LiCx) ~ = (x €2*),
FbAn(x) ~ Li(x) ~ = (x € 2+, FEFEDAK). BEE L) (xe 2+ FBpeC),

p BIRBEICINNIEEL | pHBREFRNERE((S)(n€ R and s # 1 and s # —2n ) RE
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MIEFAEA. pWBHF: p=o+it(ceR, teR) ELHME , BTRIBY , RE
() (secBs#1Bs#—2nneR ) BRHRBERERAT  Millo(pecne
R*Hp+#1Hp=# —Zn)%ﬁﬂ(?g&%& , B 4 xP(peC,x€R*,andp#landp#
—nneR DS EREITH , BBALI(xP) (x €zt ,peC,Hp+1Hp+-2nne
R*) AMAIHED? REB Li(o)= ) S (x € ROMIESISAMITEREILL 1 ISMORAEE,
RBTATRE) (peCHs#1Hp % —2nnezt ) RENIFFAT L EHT
O<Re(p)<1, AMMBXEFELXEEN 1 WEESFRRAGRE  FEBE
Re(s)=1(s€ ¢ Bs# 185 # —2nn € 2* BB TSEEAIRIERS | bR
FIHPOL, REFNRE () (seCBs# 1 Hs* —2nn ez )REIAEERLTRE
RFEREL  XE—MEESARFOSE., BORE ) (seR* Hs+18s#
~2n,n € R* ) REIEAFE A B AMSEERETE 0 3 1 ZAREHERER , BRATRISTAREI IS
ERIZETF 0, TREHBASIX MERE 100%, NRREFIEFHEHNL , FPARME LTI
SHOD T — RN, RLRERTIHI  EXSELEEERANERE, &
HEEATRARREBEIRTIE, 1896 & , FIABAHS RS , 9
TRE) (peCHp = 1Hp # —2n ) REEHEFLBRpIERE Re(p)=0 7l Re(p)=1 i
FER , NIERBIERT REEEN() ~ - (r €2Y). RHEEn() ~ - (x €
I+ RS, RPN TR RES kit , CHERADHREFHHRS B
LiG)= [} (x € 2%) , MEMEREBSRETFL() (xez, pecBs#1Hp=
—2znez+ | T xInxxEZHAGHHEHRIER | FRLMEXI T RIS nOrsHaTHE
i, BEUp) (pe CHs # 1Hp * —2nn € 2¥ | REIIETASR M HREXSE
REFENRIPREXES, 1921 FREHFFERIIHTEE (e Cands =

lands # —2n,n € ZV )RHELHF EZNIEFNERNUFIRFRE L, BXPNEICELR LIRER
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SEERRLTNE  ENELSENEPARANTIREL FRRRRESRET
IGREL, Bs—RER TBRSENE B FELELSERER—E  IGRITIE
RIRFTEIEPA SRS AR T SNESIPRT. MEERINEX N ES s
EPRATTHOSARET 1942 . B—F  BHEFREROGEBHESLATE
(EREAHERSERSD. 1974 FEESFRIRHER T2 34%MEEL AT
16574 . 1980 SFrHERS SRS RIS 35%H0FF RS TR 1. 1989
FEEBFRERERE O%WEFATAMTFRRL L. $B()(se R Bs=

1Bs#-2nnezt )@%&E’JHESFFL%#\E’\Jﬁ%tBEE% , IB=HEETRE () REAYAD

15 MEEAER I FERGIE TEPRH)
Ehns it B U1 F AUHUE SR A EE]
1 1/2+14.134 725i 1/2+14.134 725 1i
2 1/2+21.022 0401 1/2+21.022 039 6i
3 1/2-+25,010 8561 1/2+25.010 857 i
4 1/2-+30.424 878i 1/2+30.424 876 1i
kY 1/2+32. 935 057i 1/2+32. 935 061 51
6 1/2-+37.586 176i 1/2+37.586 178 1i
7 1/24+40.918 720i 1/24+40.918 719 0i
8 1/2-+43, 327 073i 1/2+43. 327 073 2i
9 1/2-+48. 005 1501 1/2-4+48. 005 150 8i
10 1/2-+49, 773 8321 1/2+49,773 832 41

g7 255, X8 138 MEFNERHITEL. FILE |, B2 () RERAFFNZ <A
BN TEH  BASNTTESE TR | iEHENEGHRE). EHERERT 7
Fle EBRBFTKT  EENSFRORRERENTFRERI T REIEERS AR

70 FRNBIEEE | ILEAFFASRATE TSI, ATEREORR , XTEER
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NEHRIRARE -FIRRAT | FRRAAEELRETIFRER. HFFXNFRILLER
([Bt%i52. Biflla 28 ((O)RENVIFFNERIITERRES T . IeRFERBERE ()
REAEFFNEREGTTEHERET 1041 >, ATEREZ RERGERE () RHEHFENLE
RETEHEAZT 11041 4, EREEETENBNA |, XNERES (o) RERIAFFAERIT
EM 350 BANEHEN 3 124, 15124, 8500 124 , ZEBRINTHZA | IXEIEERE
REBTREMRANIGFR L L. B+ HICER/MNTIRRE BN T ER N EREB T IEH
EX—MEURRIRAAREA A T EHINTIRRL LNTREBEEK | #iEFR
LOEBRZR SIS EEH. REFBHERIEFE SRR, MUKE+HIZERNM
FliaFRg DENRE () (se CHs# 1Bs # —2nne R ) REIIFFARRFLH
HRENIFREY  (BIRNLTRIEN  FEXMEMETTEA0ER , SUXEFIENRER
X, EREBASXRICIREX MENHTT T TEA0ER | FAXIZREIIEME T T EA0ER |
RESBIEHLAIL,

HHEEN(x) ~ é(x € ZH)BHMIAD ( Hadamard ) 541 E-%5 ( dela Valee Po
ussin ) F 1896 FIIIFEAT. BAMES— N EEBEIRENIREEE. £ RH
ZF  BJLUIERRN(x) = Li(x) + 0(Wx Inx). RZ , BXMATCHALAEN RH, FrLL, X4
RIATLAESE RH (IBEAFNZZ. BALER RH FRmEERET . RENETERET
JVREF IR, BRT RH Z5t , SHAS5EX/RE (Mangoldt ) iEAT
SFRITIERTERI RH, @ N (T) TR ()RR 0<o<1, 0<t<ThiyZm, 328
ETIEE

N (T)~n——— SMNEREREX/REHIRE. SN (T)

R 0=, 0<t<T b, (MITAMNK , F/RIIE ( Selberg ) IEBT , FEIEH

HcE5TU
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No(T) >c N (T)

XMNEREIFERAN, BRI TYERR 0=20 <t < T LBRMNUS TR 0<o<
1,0<t<T ENFRANEELL , 55— EZE | MERN"ENEAT. REERE(s)
5 RH #2 "RE" , BADYs)S RH BRI, XL #EEMNAHES
825172 RH (EMIET , BIIHEESMEREEEN. LERE F _EAFmREK
BREEXIRAY RH |, BIB—RBE —E RSB EII R T — L B30 , ENNSmEu
FE o=k, X—GESHHHF (Weil ) 8 , MEHFENTHERLHEN RH BIFT
B8, XANEECHEFRIE ( Deligne ) IERR, IXLTERARRE 20 tHICHABARIEF A

—, IERATAIEHRSER RS R EICTA IR AR ER, 510 , RFAHERRY RH &J
LUEHARERE p B9S2~ EMFE ( Kloosterman ) MS5e#=AFIAIRIEN .
TERNEERE(s) REEE, X TFERAL () REEF
0(s) = p=1(;=) = Zn= 1—(S€ REB s+ 1)f
i(s) = [lper1(—= )—Zn 1—S(S€C Re(s)>1Hs#1)BEZXAREB I RYFR
3(s) =Ipe1 (== )—Zn 1==(s€ ¢ Bs # 1), FEFIBRHIAT,
e=cos(x)+isin(x)(x eR)Fle'?=cos(Z)+isin(Z)(ZeC) , FHEEHN=AREFLNFHIT
7z B PRYEHMIEREUET BIREU — ST MTORERILRER 0() = [Tpm () =
T s(s€ REs = DFIY) = [Tiea(—= =) = Zn=1 —(s€ C , Re(s)>1Hs = 1)IIEX
HRITEREENSHFER  XHE, BRT s=1 L4, B0 @ir , XESEIN

EREAANZREN { REEEM.
BEBBFMNTs)=7(6)=0(s € CHs # (1 —5)=7(s)=0(s€ C Bs= 1)#AIL.
{(1—95)=5(s)=0 ALIR Z(S)=25ﬂs‘1sin(?)r(1-5) §(1-s)(se C B s# 1)188], {(s)=3(3)=0

8 L2 i(s) =0, B U(s) = {(5) 183, ATERNs) = (5) , & AF B K AR
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e=cos(x)+isin(x)(x eR)Fe=cos(Z)+isin(Z)(ZeC), FHESHM=MRHFAHHIF
FIEEARAHEENIEREUE SHEH—IRSCEE T EAGIERA. INRABRRRESIEE |

ERNIERRH B EXEFRIRNATSE . BNATBERAIER,

TERBEEE 3 = -[[(——) SEABE. XEMWR—AT , AR n HERE,

1-p~$
p B, s AXTHIERE. RURERKZIE , THBEFEESIXMIERA.

BRAINFRHIX MNMATURIRHR | BAAX N ATRIFILERZREL , BAIR AR A—MREL

1 1,111 1 M=l
Z F=1+;+§+E+¥ + E+ 1ng (1 :T:t)

TEEXTORR; , MRS T RN, GIEREE 5

11 1.1, 1 1 1 1
=Y =t —t = =+ —+— +..
zsznS et e et et 2 =)

B(1 )02 XN EFXEARIBER | 15 :
1,1, 1,1 1

1
tt ettt e +..3 )

1 1 1
A-PDELF WSt st 5t * o

LURER] , AT (10) , 3 ) ABaIsRRRIUEN T 1- % , 3 )AIA(L VEBERT
AT BB EE RIS

%6 R EETERRmRLS:

1
3

1 1 1 1 1 1

1,@ 1 1 1
s b b b = b — —  — + — ..
(1 25>)Z nS 35 95 155 = 215 = 275 335 = 395 = 45S (4=

13 )4 XN FNEEFRBER |, 15

1 1 1 1 1 1 1 1 1

1 1 1 1
— )l === b= b —  — F — t— + — + —+ — + —+ ...
(1 35)(1 25))2 ns 1 st et Tt T T Pt T T (530)

B, ¥ DEARALERS:

1
35

1 1 1 1 1 1 1 1 1 1 1
NI-S) == S+t <+t —+ ——
28)/ & s 55 255 35S 55S 655 855 958 1158 1458

(%)(1 _ +...(6 :_I:t)

(s T0)#0(6 XN FNAAFILER , 15 :

1 1 1 1 1 1 1 1 1 1 1 1 1
- = - )(1-—=)) —=1+— +— +— + — — +— —_— —_— —
(1 55)(1 35)(1 25))2115 1 7S +11S 13$ 178 + 19s +23S + 298 + 315+ 37S+"' (7:_&)
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SIMMTEAETE FE k1 EARLRT, - (| AEEE) | py Rkl R)m0ss

\
R R 1 R

BIEIp - Y, MEZIERERIRIREVEL , Bpi>pa-1). (k-1 R)DHIFRFITHIEIN—

IijL (
P@) p(l) P( P(l) p(l+2)
4 TH— VST ——, ., k. AIEEE, WTE, FHE
Pi° Pa+3)° Pi° p(1+4) P(n) P(i+k)°
FrE X LEIRERNNEESR |, ,J:F'P(n P@)s P@) + =+ P « Pa+1) + Pia+2) + P@+3)s P(i+4)s - 4

Ptk « - o AT REUZBEUEAR/ NN RN FHEF SR TE55E85! . Bpey =5,
P = 3 Py=2 XEMBEE(2k-1 R)ABNFRER LBXBENMERICH(2k-1 K)ERI2k ).

SR EAEEMTE | REBEIIXA—EN :

bE’JEl_Z —HRIE AN (1 - —)E’Jn-i?ﬁ,\ N RBEREL, p BEFIBERE , A THEE
FfE , 5INERFFSN | BEBck:

1 1
[1 (1—5)25

BIR 1 ILE—ABE——— | p(y*Spge 1 BIN TSR , L —— (e
RE  ESBEIEE, FLL, EORET 1L B4, St o M 8

ns l'l(l o a- s) 1- p‘s
Yo ns=[[,(1-p%)"Us € Zz+ FE s= 1, ne Z* , n FEETEIEERE, pezt , p FH
PRS0, XNTFFRAANEHEBTHSFRAT 1737 F (S RENETIER) —F
IRHFAIERRY | BUSRIAATVE B AERIKIIRIAN S REAVELSRINRIA BRI , &
BTRATFEHOHBNEE SR, X—EEE 122 FXERTHREMTE , XS TREE

FBRNEX "XT/INTLEEENRBINY kR, NTLESERE | KABRRATRIATREL

R
XED

a8 , FERAREERAIIFTS(s)(seC, FHH s#1) FRNRSFEL. RIEKNETER

SRR AL IRIRAL S B R EL ()T T REITIEFG | FSERALE M AYIEEEE] s FmEREIS

>£*i

T2 s NEH BRITERE(s)RE. TEHMARRAI AT e =cos(x)+isin(x)(x €R)
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Fle'>=cos(Z) +isin(Z)(ZeC) BABE/ISLEAIMERIRIE , 155 7 — MEZAVEREYL , EHEEXIEAL
STEEY C(s)BHHT TRENTIER 15 Re(s)(s# 1HEN BIMSTERMT ((s) REbALARITEER
BEMZS , 1857 s ABRT 1 LISMISRSETRIRRTEREL , RIEREETE ((s)(s= 1)REL.
HERRBESIEENNSED, WRRATIRRIATI™ = cos(x)+isin(x) (x/95LEL , T AR
BE#)e"” = cos(Z)+isin(2)(Z NEE). INMAXBIELREZIRT |, JEZER. TH
HAE R EERER—E

IRERES, (x)=e", RO, (x)=e*(x eR)KBEL, " SHERKRS , BBA(e*)=e" , 'HIS
AR CBES . BBAMRI IS REL, (x)=e"NETE N cx (c HEE) BERIREL, (cx)=e ,
Xt (cx)=e“KSEL , BRAIL,(x)] ‘=(e*)'= ce™ , UIRSERELL, (cx)=e“HHY c=i(i tBIIFEZEY |
BBAL, (ix)= e, BBAIL, (ix)]'=[e]'= ie™, XARIKL,(x)=cos(x)+isin(x)=S , W s B—NEEL. T
TEXSERELL, (1)K | BIf,(x)]'=[ cos(x)+isin(x)]'=[cos(x)] +[isin(x)]'=-sinx+icosx (1 TU) , FN5R
f(ix)= e*=Cosx+iSinx B3z , BRAIRIE LESZIAYIL, (x)]'=[e™]'=ie™* , {Ri&e*=Cos(x)+iSin(x)
AL, 3Be*=Cosx+iSinx K NZE [, (ix)]'=[e™]) = ie*FIAIBIEIL, (ix)] =[e*]’ =ie¥ =i(cosx +isinx)=
-sin(x)+icos(x) (2 2) , JEB(L F)FO2 ), ATLULTR (ix) 56, () BISEHES | BT (ix)
S56H(x)ARBEHM , BA fiix)ShL(x)NREANZ—H., KMNER
f(ix)=e™* =Cosx+iSinx=f,(x) , f; (ix)5f, (x)AIRANFALE—E , WBBRIZ e¥=cos(x)+isin(x)
BRI  BHRIRERIAI AT ™ = cos(x)+isin(x)EXIH. ZiFBHe™ =cosx+isinx(x €R) ,
BEFNAER FE—3E  NEHREZ.

AREATRELGEMEISXA—ANER (¥ = 1+ x+520% + 2034 —x' + — x5+ (X €R) , B
BANTRAEFTMER RS y=e*  ANRAIXNMRECKRSEL JE15E] y'=(e¥)=e* , BHE y=e*
MSHREARS XN FERTAIEERE < y'% é% = OB y=e* =1 é% = 1RY ,

2 2
y=e¥ =1+ x , *_—'-’|%=1+xﬂaL ,y=eX¥ =1+ x+%x ,*__'-’|%=1+x+%x Bt , y=e*=1+x
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1.5.1_3 .dy 1.2 1 3 x 1.5.1.3 1 _4 w.dy
+- +- —_ = - - \ = = + +- +- —_ —_ =
XA+ X ,-_—L|dx 1+x+2x +X B, y=e 1+ x XX+ Xt A 1+x+

2 N [NRSPETON .
%x + %xﬁix‘*lﬁ ,y=e¥ =1+ x +§x2+%x3 +2—14x4 + Floxs  WKIEESSHE | XFLHIZERE T

y=e* = 14 X = xPox® 4 —xt 4 — x5+, (BR , —HRH y=X"RIREE AR ?
y=e"HIREREHER ? JIB x HfEe , n HIEx BT, HEEy = * , XHMEEIIA
BREAIE.

BREEBERE : 1+ x +x2+x3+x*+x%+..(x €R) , BMEPEFU"HE , SHREL f(x)= 1+ x
2+ x5 +xt+x%+..(x €R) , T ETAIFN , RA—LHFEASTIRE , BUNIXLHF
R, ar, 2,83, 8,8, 3., a1, a, BIISBIREE fx)=x"l 0 MiSH O(x) ,
fo)=x"89 1 BYSELE D (x)=nx""1 , f(x)=x"RY 2 HSEL @ (x)=n(n-1)x""% , f(x)=x"AT 3 152X
fG(x)=n(n-1)(n-2)x"73 , ... , f(x)=x" B9 n PIEELF ™ (x)=n(n-1)(n-2)(n-3)...2%1x x°TEx =0 B
BB , HENEIEa, = £9(0) , a; = fD(0) , a, = fP(0) , a3 =fP(0) , ..., a;_, =fOD(0) ,
a;=f™(0), {BRAHE f(x)=x"E n KRG , BL1EF : f®(x)=n(n-1)(n-2)(n-3)..2*1 x° , BBA
f™(0)=n! IFFHFEMIRES f=e Kt FIEXLEMNSEFEX=0 BRAYEF@(0) fD(0) fP(0),
f®0) , ..., f@D(0), f™(0) , ..., FBBAA 1, BASRHIMRNSHEBEECES.
Ex"HIEMSEIE x = 0 BFBIEF™  (0)=n(n-1)(n-2)(n-3)..2*1* 0° =n! , It X L
ag,a;, 8y ,3d3,a4, 35, -, a1, A 1 BREA nl, ZEELEFO(0)=1 , f{M(0)=1,
f®(0)=1, f®(0)=1, .., fOD(0)=1, f™M(0)=1 , FREHEEMMISHEREL f(x)=e*HIFEER
ERBIBIRRE c a0, a1, 2, , a3, a4, a5, o , djog , Aj , -, BD ao=ﬁ=1 ,a1=ﬁ,
az=f , a3:i , ag=— a5=% A an=ﬁ e SIS ERIREL f=e*SEiR , FRAXLEM
S#HEx=0 BIRUEF(0) , fD(0) , £P(0), £D(0) , ..., FO"D(O)EBRA 1, EF9e*8HET
PURRISEERREAS Bx"NEMSETEx=0 BAIEF ™ (0)=n(n-1)(n-2)(n-3)..2*1*x 0%=n! ,

Jttg% aO 1 al 1 a2 1 a3 I a4- I a o ai—l ] a]%:.l:%ll:‘%l’l n! Zﬁgitf(o)(()Fl lf(l)(o):]- 1

5, "
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f@(0)=1, f&(0)=1, .., f{@D(0)=1, f{®(0)=1 , ABERHBIEMEHESHREL f(x)=e*RIREEE
KRB IIRSay , a,, a5, a5, a4 ,a_ ..., a_q,a ,BD: ao=0i|=1 ,a=— ,ay=—

5, 11 7% 20

a3=3iI ,a4=4i| , ::15=5iI A an=niI s STFAFERIRREY f(x)=e 3R XEBRYS AR BT

BIREXC, xt, x%. x3, ... xIUELTR xRS SERETEETEx=0 LA9E nHOEIEL

n JEREY y=e IR SENREAIBNIREL , tBExH n IXE. FRLATFAEFERIRE] f(x)=e K
1 1 1 1 1 1

s 1 1 1
a:—:l a:—=1 dr =—— = — Aa=—— = — a,=— = — dp=— = —
1‘5&! 00! i 11! ] 22! 2! 33! 1 44 i 55! 120 '

FRLARTLABR S HERER f(x)=e BOREY : e*=1+ x+§x2+§x3+2—14x4+ﬁ x5+...+ﬁxn + g
TES f(x)=cos(x) , K cos(x)AIREREL, EREL f(x)=cos(x)AY 0 PHSELEF® (x)=cos(x) (&
#H1 0 MSMEEBCAS) |, f(x) =cos(x)AT 1 JrE#E £ (x)=—sin(x) , f(x) =cos(x)Y 2 Bt
SR @) (x)=- cos(x) , f(x)=cos(x)A 3 BITELR P (x)=sin(x) , f(x) =cos(x)A] 4 ISEZE
f®(x)= cos(x) , ..., flx)=cos(x) BY n NSELR: ™ (x)=... IMFENx=0 , BEZNIRSER
#fEx=0 LbRYE, ENRERREAIZIIR SERIAEETE =0 LAHERRLA n! |, FIR X"
RABERN, BltEx=-0 CAZNMRSHRHNELTExKE , RREBEBEH :
£(9(0)=cos(0)=1 , fM(0)=—sin(0)=0 , @ (0)= - cos(0)=-1 , f®)(0)=sin(0)=0 , f*)(0)=cos(0) =
1, f(5)(0)=—sin0=0 , f60=—cos0=—1 , f(7)(0)=sin(0)=0 , ... , ¥&kfR1,0,-1,0,1,0,-1,
0, .., A9z | LA 1,0,-1,0 AEIRTDTIRBIR TR, BREL f=cos(x)HIZIMIR SR EH
BEEEx=0 {AIREERT FASRIZEE cos(x) NRREHENARE , BIIEITE cos(x)NEBR
T EILECHIBREL f(x)=cos(x)IIBHMRSHRIHEENETEIx =0 LHIREE , Bk
PAn B9RSR | SEXAIZIRERIREL | n J9EREL f(x)=cos(x)RIZPMR

SEREEIIREL BEXE n IRE, WERTLAS R EENTERIRRERIS R cos(x)
I RATT . coslRFFIBENR M —x0 = =000 — L 113784 fENSOIR
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1) —si N N
BERT 0 =200 - S 1T, SRR STREES 1T,

1!

ETRIREXRI 1 X5,

N 2) - - .
R 0 =00 e b (R 0 IR,

- 3 (0 in(0 0 N .
Bl 2at = TRt = exte0 (BN 3I, BRR0 | $TRIVERIW, B

EFTR%Ex8 3 XB I,

mER D0 =00 L (enma,

- EEFSHMTE BRI, XTF f(x)= cos()B n HEE ™ (x) , & n HIEREEE
MO FFR R n 218%™ 0)IEFS+ 21, &Zi\1,-1,1,-1,1,-1,1,-1,..,
HIRREHES . FRLATSF cos(x) IR SEEA TR E AV ER S R ENRBIVENFS 2
Bor b, v, - RSN, HEMEE T 010 L =, ga

UUEREEE T = 0, FLSET cos(x MREAIRFZRIRx (UZDRS A,

FRLABRIZES f(x)=cos(x)HIBRELZE: cos(x)= &xo -%x2+ ;‘x‘* - %x6+ %xg- %O,xlo +.=1-

X2+ ﬁx‘*-éx%éxs - =Xl
TES f(x)ssin(x) , KK sin(x)NBRE. RE f(x)=sin(x)H 0 MEHE
£ (x)=sin(x) (REHI 0 HISHREBCHR) , ()8 1 MISERID (x)=cos(x) , flx)AI 2
PSR (P (x)= -sin(x) , fix) B9 3 ISEE P (x)=-cos(x) , f(x) B 4 NEHE
f®(x)=sin(x) , ... , flx) B9 n HSEE fO(x)=... , WRLNx =0 , BERIEM SEREHEX=0
SeA9E. AR RS SRS T Ex=0 LAHERRLA n1F 3R X EFFERIHY. Eitbx=0
gt RANEMSERECRE , MBSZEER : ©(0)=sin(0)=0 , fD(0)=cos(0)=1 , f@(0)=
- sin(0) =0 , f® (0)= —cos(0)=- 1 , f® (0)=sin(0) =0, f® (0)= cos(0) =1, f©(0) =

—sin (0) =0, f(0)=cos(0)=-1, ..., ¥&#&0,1,0,-1,0,1,0, -1, .., B9, Lho,

1,0, -1 AEADERBEA T L. XEMEE sin(x) NBRBFELRNSLHE  JiEY
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LIS IR HRRRE T SUSRITRR sin (0TI |, SISMEMIEr=0 {A0MER
LA nBREXEISRIHIZRE. B fsin( MBI R SHESTESH R TR -0 SAIRMIE
BT FBSRASEE sin(x)HORBEBEIIRE , T VBT sin(0) BB EITELIRE sin(x)
HUSHIR S EATECHIE T B -0 SLAORMNE , BAITRLL n BINTR , SEERAEUERIBAIR
5, n FIEE F)=sin(0MISIIR SEEAABIRE BRI n KT, TERIUSHE
1R HOTRARARRT U SRATEEE sin() RORRARET .

T sinx REFFEURSRENR : B a0 = 00 0 107t , {5088 0 TN , BB
I, TR0, STRLEHEM.

pER e =000 - L (ERE 1T, BREY.

11!

& —si N N
MR 0t = 0% = Jax?0  {EA% 2, TR0, STRREH 2|,

2!

BER f‘;f°>x3:-°;ﬁ(°>x3:-3_j*x -5 X%, {EREE 3T

BiEhR: T = Oy~ 0 (ENE 4 T, TR 0, STRFES 4. ., it
FEEMTE  BEETIT f (1) =sin(x)f0 n HSEEO(x) , n FIERELR, MO FHA , B n
(85, NEOO)RHEITN 0, FIAST cos(x)AIRREERIS A S5 x AIBRTT IR,

& n 25, NEOOoRERR L #a1, k|1, -1,1,-1,1,-1,1,-1, .. BOEE

5, HRESHEN Q- 1gg O _ L R3dTF sin(x) MBS LR K B

NREHRVERSER -+, -+, - FUERAEFIRY | FRLABRER fx)=sin(x)AIRLREL
BFFE sin(x)= —x1- —x3+ = x5- 2 x7+ =X — .= x- — x3+ x5 — x7+ = x° — . HIEEZ
11 31 5! 7! 9! 31 5! 7! 9!

e =1+x+ x2+ x3+ x4+ x5+ A xn 1+ x4+ x2+ x3+ x4+ax5+ +—x +

..(x €R) , MR ix , BF : e¥=1+i x +—(1x)2+ (1x)3+ (1x)4+ (ix)5+.. = (1x)“—(1

1.2, 1.4 1.6, 1.8 1 .10 ; 1 3, 1,5 1 7.1 09 S _
— X4+ =X*-=x%+=x°-— + S — Xt =Xx>-=x"+=x" — ESpS =1-
S XXX X2 X +..)+i(x 7 XXX+ =X ..) (x €R), B cos(x)=1

1.2, 1 6,181 410 ; _ 1 3, 1,5 1.7 9 ix_
— X%+ — -— =X -—X°+=X>-=X"+
X " x* _x X T X +..., M sin(x)=x - XoH XX 9|x , FrlAe!
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cos(x)+i sin(x) (x €R), XEB—PEHRIAT.
MRS x=T , 15153 :
eM=cos(Tr)+isin(Tr)=-1+0=-1 LA e™+1=0, BIBRIIAT, iCEFHREEN—LERT0,
1,e,i, T@HE—NMAXEET , EREUHIAT e¥= cos(x)+isin(x) (x ER)AVFHI. = zeC,
BB ei2= cos(Z)+isin(Z)( ZEC),

1251
TEFARAIREIFEAGIER:
AL
EH e =limyo (1+2) =55, 2 ~2.7182818284... e REKHM, M "x " K
AT, BRARERNAI AT e =cos(x)+isin(x)(x €R) , ATLAEE (e¥)? = (cos(3) +
isin(3))2=cos(2x3)+isin(2x3)=cos(6)+isin(6), —A%t:, MNEBEH=BREEITRST E
BB NSLHBIBER | BBA(eP) = eP*(beR, ceR) MIZ. ZHx>0(x €R)fRiRe¥=x
(€=2.718281828459045... , e 2BEXRFEEL, x €R 7FHx >0, yeR)BBA y=In(x)(x >0),
RIBETAIAT e* = cos(x)+isin(x) (x €R), ATLAEE] eV = el"®i=cos(Inx)+isin(Inx)(x €R
FBx>0).,
Rig teR HBt= 0, BITLAKHEx (x eR and x >0, teR and t=0) HEZXXE
xti=(e¥)ti=(e)t= (cos(Inx) + isin(Inx))t(x > 0),
Big s 2EE—1E% , HBRIZ s=o+ti(c ERtER seC B s 1), BPAILFAIRIELEH
x$(x €R and x>0, seQO)IFRIEAR, (RTLUE s=o+ti(c €RteR,seC)
xt = () = ()" = (cos(Inx) +isin(Inx))'(x > 0) KN x*(x>0) F, {RFEE :
x5 =xC+) = x0xti=x%(cos(Inx) + i sin(Inx))t=x°(cos(tlnx) + isin(tlnx))(x > 0),

WNER{RIE s=o-ti(o €R, teR) F1 xti=(e¥)l=(e¥)t'=(cos(Inx) + isin(Inx))t(x > 0) LAXS,
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x5 = x@ = xo(x")~1 = x%(cos(Inx) + i sin(Inx))~" = x°(cos(tnx) — isin(tlnx))(x > 0) .

A

o8]

o 1 1 w1 ©v1 1. v _ 1
) = ;F - ns 2 no+t Z(F % F) - nZl(n ) (cos(In(n)) + isin(In(n)))*

S
= n=1 n=1 n=1

= Z(n_"(cos(ln(n)) + isin(In(n)))™")
n=1

(seCHBs#1,nezt , HEn [FEETAERE), 5E

35) = MMies ()= Mgz (1 = p™) ™ =TIz (1 — pP ) =TI, (1 - )™ =TT [1 -

1ps

(™) 17! = [Ip=1[1 = (p~%) (cos(tlnp) — isin(tlnp)) ]~

(cos(lnp)+1sm(lnp))t

(seCHBs#1, pezt, HEH p EBFEREY) , FHEH

1 1
s s

= Y= 1ncr —& = Xne 1( iti) =
: = Yaz1(n™%(cos(In(n)) + isin(In(n)))") =

{(5) = Xh=13 = Xn=1

1

anl(n ) (Cos(ln(n))+i5in(1n(n)))_

Yi-1(n™%(cos(tin(n)) + isin(tin(n))) (s € CFHHE s# 1, ne Z* H n FEFFEIEEE) 5E

1) =per (=) = Mp=a @ —p~>) 7 =[Ipe, (1 — p~ ") =, (1 - ) 7" =

1ps pcrt

1_[[1 — ) (cos(Inp) — 1sm(ln10))t l:! [1 = (p7*) (cos(tinp) + isintinp)) I

p=1

(seC HH s+ 1, pezt , HEpEBRTERE. 8B

1

Z(l_s)_Zn 1n1s_2n 1n15t1 Zn 1(61) — =

(cos(In(n))+isin(In(n)))~t

Yoo (n° Y (cos(In(n)) + isin(In(n)))Y) = Yoo, (n° ) (cos(tin(n)) + isin(tln(n)))

(s e CHBs# 1, ne 2+ , 7H n EEFFEIEEEY),

B ENRBETSEL k(ke R), B4

)=y 1 _go 1 _ yo o-k 1 _
Z(k S)_Zn:lnk‘S Znzlnk—"—ti Zn:l(n )(cos(ln(n))+isin(ln(n)))‘t

Z;’,‘;l(n"‘k) (cos(In(n)) + isin(In(n)))") = Zﬁzl(n"‘k) (cos(tln(n)) + isin(tln(n)))
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(seCHHs= 1, kifE e R, ne Z* ne zt , #B n EERTEIEEEN),FE

k=) =Moo )= @ -p ™0™ = [Ra@ - po)™ =[Ip[1 -
(p®~¥)(cos(tinp) + isin(tinp)) |"*(s € CHHs# 1Lk e Rp € Z* , FH p EBFTERED.
ll:

X=n"%(cos(tln(n)) — isin(tln(n))),

Y=n"%(cos(tln(n)) + isin(tin(n))),

G=[1 ~ (p~*)(cos(tlnp) — isin(tlnp)) ] 7,

H=[1— (p=*)(cos(tlnp) + isin(tlnp)) ] 2,

RSN , XY 2EIMISIE , BX=Y, #8

G 7l H SRISHE , B

G=1,

B Ys) = Sy~ =N, X =Tl G € CHE s+ 1), FE (O = N, =32, Y =
[l H(se CHB s# 1),

BRI

1

()={E (e CHE s = ) FHERLGo=3, (1-9)=(G) (seCHAs=#1),
X H c=1§(keR), {(k—s) = (@(sec?ﬁﬂa s¢1,keR), BA, ((1-5)=16)=
Uk —s) (s eCHHE s#1,ke R), FEA k=1(k € R)BIZ , FEH 1(s)=0, FPA

{(1—-s)=0(k—s) = <(§)=<(s)=0(s €CHHs+1ke R)o

&7
GRH (s, X(n)) -1 (s, X(n)) - i Xr:l) = X(n) inl = X(n) i = X i (o) =

X() Zﬁ:l(n_c) (Cos(ln((n))-Il-isin(ln(n)))t = X(n) Z;O=1(H_G(COS(1n(n)) + isin(ln(n)))_t) =
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X() Yo, n"9(cos(tin(n)) —isin(tin(n)) )(teC Ht+0,se CHs#1,ne
z* B n@EFrEERED, E i(s)=2"m°"sin()r(1-s)2(1-s)(seCBs# 1)(7 2) s=-2n(n€ Z*)

REE (RHIFNER, BEUSKFITTERFERE X(0) = 1, BBAs=-2n(ne Z¥) ZHHE-

L(B, X(n))=0 B ¢(s)=0, HAF

L(B, X(n))=

X(0) X5, (n B (cos (0 x In(n)) + isin(0 x In(n)))= X(n) Xi;(n"P) =

()((1)1‘B — X(2)27P + x(3)37P — x(4)4™P + ---)(X(n) ERBERHEPB+#-2n,n€
Z+ 'x" FotETR, BRSSO | S8BT RERIREERT 0, Eit

n? >0 (nez* BniBBFTEMERS) B 1° - 2f <0,3F —4F < 0,50 - 6F <
0,...(n—1DF-m)P<o0,..,0r 1P-28>0,30-4F>0,5F—6f>0,..,(n—-1)~F -

mFf >0, AILKLE , S0  Xx(n) #0(n € Z* B n BEATENEREL) , B BeR B B
# —2n(n € Z*), BBA L(B, X(n))#0(BER EL B+ —2n,n € Z*, X(n)eRE X(n) =1,n € Z* BAn
IBENFRERIEEEE) BEL(P, 1)20(BeRER# —2n, n € 2+, B n BEFTERIEEE), ATLARXS
FXFERE ((s)( seC B s# 1,5 # —2n,n € Z+) REEKR, MR s —2n(n € 2*) , BPAE
SRR RAIE -G /REREL LB, X (")(BER BH B#-2n, neZ", x(n)=1 ,Hn
EBFTEREES)NIHE S AT . XERERTREEH, BE (s)seC B

s# 1Hs# —2n,ne7") REAFEIHER HERTRBE , T NBRE L X(n)(seC
B s+ 1,Bs# —2n,nez* x(neR B n EEATANIEEE)REMNLHE AT , e
BOIEERLB AR 5= Hi(teR.120) Fll s= -ti(teR120) . FRIFIERMUESE. IRFIBITE
8. BMSEHEE/LFRAL. MR X(n) =0(n € Z*B n BEFTERIIEEE) 8 BeR H B

= —2n(n € Z%), B4 L(B, X(n))=0(BeR H B+ —2n,n € Z*, x(n)eR H niBEXNFTEIEEEE))
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B LB, 1)=0BeR B B# —2n,n € Z*, n WINFTHIEEL), FTLSTTFIITFRE (s)( sec B
s# 1,5 # —2n,n € Z¥) RECEW, TR s= —2n(n € Z*) , BPATXIMAIRRE-FIHE/REEL
LB, X (M)BERE B=-2n,n€Z* x(m) =1, X(NER , A n BEFERIEEE)AISLE
TR WERERRE (5)5eC B s+ 1 Hs# —2n,n € 2% ) REHFELHER , 7E
BRTBEL, TTXERE L(s, X(n))=0(s€C and s# 1,ands # —2n,n € Z*, X(n)eR H n
BEFENERY) EHAAFFLSRHE 5= §+ti(teR,r¢0) Ml 5= ti(teR 1#0) , KABEE
RYUEE. KAIRTIEE. SRR emi. BdERSBRIRY

§(1-s)= 2'7*n~s cos( = IN(s)g(s) (SEC#E s¢1) , It 2 gs)=0 B 4
{(1-5)={(s)=0(seCHBs+#1). HHNH o—— TE=MNE : ((o+1i)=0, (1-0-ti)=0, O

§(o-ti)=0 ZEBALST, RUL{XAEs =3+t (teR FE t=0)f0 s=5-ti (teR HE t=0)HL. EH

— Yo c 1 —
)= Zn=1 Zn ln“tl Zn 1( ntl) Zn 1(11 )(cos(ln(n))+isin(ln(n)))t -

Yo 1(n°(cos(In(n)) + isin(In(n)))™H =

YO (cos(tin(m)) —isin(tn(m)) = [ieiG== )= Mm@ -p™H™" = [ (1-

1pS

1
(cos(Inp)+isin(Inp))t

o) = M (-2R)T = -0 7=
[Tp=1[1 — (p~®)(cos(tinp) — isin(tlnp)) ]~* (s ECHH s+ 1,teCHBE t+

0p FEREL, #Bp#1).

Frid&o=10018R 1 - %cos(tlnp) +i%sin(tlnp) =0 , BBA

U(s) = Ty = = [T (—=) # 0. AR 1 —%cos(tlnp) + 038 %sin(tlnp) *

1- p—S
0, BB sin(tlnp) # 0 #Eicos(tlnp) # 1, BAt+ ;—T; (kezZ,p AREL, #Bp+1),

FE cos( tnp ) #p(t eRFE t=1pREH, FEp=1). EHMRp>
1(p JEE) , BBA t+ (ke 7, p JEEED) FEcos(tnp) = p(p NEH FHEP>1) . &

p=1, BBA|tl # |11;—“1| #+ +oo(ke Z,p AEEN) FFHcos(tinl)= 1 (t ER HHt=+ 1) AL,
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FHcos(tlnl)= 1 (t eERHBt= 1) A, MR o =Re(s)=1FHt# ;—Z(ke Z,p NIEEL
Hp=1,teREt=0), BBAIL+ti) = [[24[1 - %cos(tlnp) +i%sin(tlnp) 17
o(secHBEs=1),

B LA 24 Re(s)=1 #B p # 1 BRA {1 +ti) = [1324[1 —%cos(tlnp) +i%sin(tlnp)] T

0(te CHE t#0).FEL Re(s)=1 FE p=1(p JFE, BA (1 +1) =

1
1)(cos(tlnp)—isin(tlnp))

=[1521G=)= [gzal1 — cos(tinp) +isin(tinp) ] ™ = [Tz =

= I 1
- p=17_(1-1)(cos(tln1)—isin(tln1))

= %_>+oo(tec§fFEt¢0) then f(1+t)#0-
+oo(te CHE t+0), RE, RETH,

% 5 =0, BB HN 8 1 — cos(tlnp) +isin(tlnp) # 0 HPA () =¥, — = =Ilp=—) #

- p-s
0, 1— cos(tlnp) # 0 FH sin(tlnp) # 0 , p JEEL , FP4 tinp # kn (k €Z,p jj)’;ﬁ?,kﬂz)
FHEH p=# 1(p ?JE%&),%BZ\tif;—’;(ke ZFB p AB#L, p+#1) and cos(tlnp) # 1(t€
CHE t#0, pAFM, FEp+1) , FTLLM Rp>1pHEEDIBA t=5 (ke
Z,pHE#E, #Bp+1) ,FH cos(tinp) #1(p AEEFHEp+1) . HE W R
p=1, %B’AItI¢| |¢+00(k€Z pAEE, HBp=1) #B |t| £+ ,te RHEt=*
0, BB 3(0 + ti) = [14[1 — cos(tinp) +isin(tlnp) ] ™ # 0 (t eECHE t= 0).!1!]%

Re(s)=0 , 7B p#1(p AKRED, BBA 7(0 + ti) =[Tp=41[1 — cos(tlnp) +isin(tinp) ] x0 B

M= Re(s)=0FH p=1(p 75D , ABAIIp=1[1 — (p~°)(cos(tlnp) — isin(tnp)) ]+ =

s : =115 -
p=17_(p-9)(cos(tinp)—isin(tlnp)) P=17_(1-1)(cos(tln1)—isin(tln1)) ~o

= +00,HBA (0 + ti) #
0-+o(teRFH t+0), KE, IREER . ALAYO0+t) #0teRHB t#0)., =
L ERS()REAVIFFENT (BHERTREHKLVMIT ) EFEN  BSIATRE
4(s)(seC, s#1)RERTAFF TR s HISEHER Re(s)(seC s 1)Wi/lisae Re(s) €[0,1]. FTitHE

i(s)(seC, s+ )RERHAFFNERHAES , BEUE THRAITILD , BENIRISLER Re(s)
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HET-. FILABRE(S)(seC, s+ 1)REATIEFALEA (B s FRAEH ) REEN FERS
U(s)(s€C, s=L)RMMAFT TN s HISEER Re(s)(seC, s=1)UTHIE Re(s)€(0,1).

s=1+ti(teRE t#0), Rs(s)= o=1, B4 ¢(s) ={(1+t) = HS°=1(1_%,_S) = 15, (1 —

1
(cos(Inp)+isin(lnp))t

P = [pa@—p™ ™™ = [lEL[1- (™) 17 = ITp=al1 -

1
1—% cos(tlnp)]+i%sin(tlnp)]

(p~ Y (cos(tlnp) — isin(tlnp)) 71 = ]'[;,‘;1[ #0 (s eECH s+

1,teCA t#0,p €2* B p WATER). HETE s MERSHH— RSN , &
VAT , SARRETONTH 1, SATRRE TS BH SEAESER0E
M, % p e 2B p BWHATEREES , {(1+1t) = 0(te R B t+0) , BBIRA

FrrO AR, R B RS SUSMEIRAT AT , T AAT X ERS
SHM— N p BUHERRATRS n(O)BXMNS BETHRRAIN—  FIEHHE( B

x=p ) TFIERE p OMERA—— FhE—

In(p) In(x)

( Blx=p ). WERFAIBT(0)FRRAKRTARIREL

AU, BRARST— AR TXRIIERE p (p J9EEL) ,ﬂB/A\Ez%DFE%ZE’\J*&%%ﬂu%? , BB

AL S O P ﬁ BEEREEENFAR. 2 Riemann FEBANESSIHRATS | n BY

x ~ In(x) ° «x
FBHITERESY , ATl n=123..RAY =, B :

U(s)=C(o+ti)=) é =Y. X=[ 17°cos(tIn1)+ 27°cos(tin2)+ 3~ °cos(tin3)+ 4~°cos(tin4)+...]-i[17°sin(

tin1)+ 27 %in(tIn2)+ 37%sin(tIn3)+ 4~ %sin(tin4)+..]=U-Vi(s = o+ tic E Rt e R, Hs # 1),
U=[ 17°cos(tIn1)+ 27°cos(tIn2)+ 3~°cos(tin3)+ 4~°cos(tind)+...],

V=[1"Csin(tIn1)+ 27 %sin(tin2)+ 3~ °sin(tin3)+ 4~ %sin(tin4)+...] BBA

1

{(s)=C(o-ti)= Y = =), Y=[ 17 °cos(tIn1)+ 27 °cos(tIn2)+ 3~ °cos(tIn3)+ 4~°cos(tin4)+...]+i[17°sin(

n

)tIn1)+ 27%in(tIn2)+ 37 %sin(tIn3)+ 4~ %sin(tin4)+ ...]=U+Vi(s e Cands # 1,t e CH t # 0)

U=[ 17%cos(tIn1)+ 27°cos(tin2)+ 3~°cos(tIn3)+ 4~ °cos(tin4)+...],

V=[179in(tIn1)+ 27%sin(tIn2)+ 37%sin(tIn3)+ 4~ °sin(tin4)+...],

{1 —s) = XY (cos(tlnx) + isin(tlnx)) =[ 1°~tcos(tin1)+ 2°~1cos(tIn2)+ 3°~1cos(tin3)+
4°~1cos(ting)+...]+i[1° Isin(tln1) + 2° Isin(tin2) + 3°Isin(tn3) + 4° !sin(tln4)
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+.]J(s=0+tioceRteR Hs # 1),
FLLLs)=I(G) (s=o+tic ERtER Es#1), FELy\%C(S)ZO(S =o+ticERtERBs#
LA ((s)= Y(s)=0 , FRIARS () RBNFTRV TN , £ Re(s) € (0,1) HIRFHS
A, FEAHENETR. RIE (9=1(5)=0, AR s=5, BPAs€R, BHTs=-2n(ne€
Z+ {818 2sinzsils—1{s=Doors—1drex—1
FI(s) = 2 sin (F) T — )41 — 5) (s € CHELs # 1) (% 7) SRIHIRE(s) (s €
C B s#1 BEATAURBHILIZRE (s)seC B s#1 TR, MR s#s, BAsH s
T RENEEMEEEE , teR B t=0 , MERE
i) = 2 sin (F) T - 31— s) (s CHBs# 1) (FR7), MR (90 (se
C B s#1 B BBA {(1-s)=((s)=0seC B s#1 WEML.
B Us) =<(_§)(s €CHHBs = 1) , BTAZS Gs) = 0(s —6+t,6ERLtERHs#

1M s) = 1@ =
0

s=o0+ticeERteER Hs#

1) RERIRNTRsH 1 — stnEHEYeRY. R 1 -

1) FHAZRE (s) RENBR W ERTIRHY , FRLARRE ((s) (S ECHs#
sERTBEAIMIELEL , BT 1 —sH4E, Ms=1-5s, BfAs = % HF sin (?) =
sin (g X %) = sin G) *

0, BEMN ¢(5) &, AN 1 - sSEIRRBEIIMOSTE , BPAsTI 1 -

SEARRE () (s €CHs=1)MTH, LHRREE () (seCcAs =

0, BRASHI 1 — sAHEE , WNRRe(s) = 0,MRe(1 —s) =

1, BBAsHI 1 -



The proof of the Riemann conjecture

SRR , FTLIER8 0(s) (s € CELs # 1) iRASLEDA 157 0 BOBAA. INSRRe(s) >
1,WRe(1 —s) < 1,ABAsH] 1 — sAHIR , WERe(s) < 0,WRe(1 —s) > 1L, APASHI 1 -
SBARLLYE | FTLARE ((s) (s € C B s = 1) BAHISTEBLAT BIE 0 < Re(s) <

1, BEtERe(s) €

(0,1) , X FRFEHCEIR Bz, WSRSAN 1 — s—ANSEHL , —Nomes , Wsh 1 -
STEHR | BBASHI 1 — sAETBERINERE ((s) (s € CHs # 1) MOTAR, FTLL1-

sMsRREENEEETIE | sABENAEEEEY , R/INRs HLuEET , W 1 -

$) # 0, TIEUERRe(s) # Re(1—5) , BPA 1 — sFOSTIHE , FiLARe(s) #
~FETRERRSZ, FRLMRAE 1 —s =SHRILBMRE 1-o-ti=o-ti B2 , LU 0 =3 , te
REt#0, EIERE () (s € CH's # 1) WAFCBARMSTEAER S | BV Re(s) =
SRS EMTFEs) =0(s=;+tiMs=;-t,teREt#0,seCHs=1)Hi(;+
t)=0(teRBt=0)fg(G—t)=0(teREt=0)HL , FLUE Re(s) €

(0, DAYImFRTA | Re(s) #

S REIRE FFAESTEBAST s (OB , FTURSEERT, BRsMBR1-

s BIRSFRIERELUEEE () (se CEs #

1) BHEER ST IR L, T s FIE 1 — s BOOFRIENERENI%ET Re(s) =
S BOIRSREE EAO—ANAR (5, 0f ) J9HR , TIRERETAT s FITAI 1 — s XTF Re(s) =
“BOIGSFRERIRR , s 11 -

s OIS BRE ((5) (s € CHs # 1) WIFPABSEAITIGRS EIRARE,
HRIEL(1- 5)=2""*1 ~Scos(M(s) 4(s)(seC and s # 1) (FX 6)BPALI ((5)=0 , #HEH

U(1-9)= 4(s)=0 FRIZ, BaFY(s) = I (s e CHBs # 1) , BBAMIs)=0 5 ((5)=0 , BBAH
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UFEEEY)=U)=0 FSL. Il {(5)=0 , BB4 s 1l 1-s AT, FRILRATAIEE)
s=;+titte R B# 1), @ s=3-titte R B 1), % Re(s) > LB { SRE ¢ Bl , 1T
MASRIAR RIS — MRARTHEFETE , FiUY Re(s)>1, (OMAETE , XiRME
Us)=2em i (L $)3(1- s)(s€C B s # 1)(&3t 7) ATLAESR 2n(n HIERE) BB
BE NN EETRRE (T, R s MRRBHAEBSLSNIEEIE

ERT RS sin(AT , MELTHE s=1-s , B4 s=—, TGRS, FrlRBEIL

{UFXIE(0,1). HRIE(s)= 4(1-5)=0 B3z , iHI]%DEZ(S)E’Jéﬁéé?,#\ LONIIFR, {ERIR
HRIE CSRITER 9&33%(— ODXIFR AAIEZRE(s) RERIAFENF R EN LT L Bgz.F%El’\JIIﬁ‘E
REL, XTLUB? EARFTLL, = Re(s) €(0,1), fRUI Re(s)=0.54... , BBA
Re(1-s)=0.45... ,s#0 1- S?Eﬂz,ﬁ(— 0IXIFR (ERRSINAXFRIEHARRE|(S)IT R,
RENE LI , REA A Re(S):at = BBA s # 1-s UEATLER , 1RIEY(s)REHY
TROTEHLE , BBA, R Re(S)i =, BBABHERES)REMNTR, FLEAMA , RE(s)
RN TR EETEYHE Re(s)= —E’Jllmﬁ@ﬂ: REFEBVTEMIL,
REREAIEX (IBAKT x RIBREHINED | EATTLUBEEIXTR (s)(se CBs # DR
IR (s) = 27 sin () T~ $)4(1— ) (s € CHBs = 1) (F= 7). ZEIRK
FREFMAERN K  BERTERTXNMER., BARESTTEHT (s)se CHs # 1)
REEER , EHERE

U(s) = 25T sin (S) T(1 — )31 — ) (s € CHEs = 1) (5K 7)™, Ys)=0s € CHs # 1)

BT, BBAMRIBY(S) = 25T Usin (T) T(1 - )31 — s) (s € CHBs # 1) (FX 7)F Ys)=
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(5)=0(s € CHs#1), H{s)=0, FE=NFI: ((o+i)=0, {(1-0-ti)=0, and {(o-ti)=0 AHEB
PRAZ,. FFEZ ((s)=0 ARHE ¢(s)=0(1-5)=0 A 7(s)=1(5)=0(s € C H s # 1),EUEZ {(s)=0 ,s 7 15
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iy FERR (G ECR s# 1), Bt 550 (se CH s % 1), ALY
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REITRERE ( RENHFENERES FIURE (5)(s € C B s # HRHAFHEFERS

RMNEBEL(s)(s € € H s # RHNETERZEEN , MEL(s)REIZRAIEEHMESIE

1,..

1 .. 2 g sk o - P 20
: I > =¢(t)=0 BY=LZ% , -5 II\I%SMEWQT&E
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1
+t1) 1 2t

[ (=5t 2 (5 L +ti)= g(t)(tec Ht+#05s€ecC §S¢1)$ NRETE XD s-—+t|(t€
CHt#0), AA s#1, B H%iO, w2 # 0, FFLL ng(s-nn‘z #o, B &s)=0(t€

CHt=+0), gmng(s—m‘%z(s) —¥s)=0(s€CHs#1Hs#0, Bs#-2nne

+tl

Z* , nIRENFRBEEEE), EI.H G —+t|)n‘ _c( Liti)=€(t)=0(t € C B t = 0), 38

(2 +ti)= ORI . -0(teCEHt=+0),8B4 teRBt=0, FFUY
2 G+ti) 29 i Fhila
[F— (5t 2z [ —(—+t)n 2

1
+t1) 2t

(—— +Hi)m Tz (= +t|) §t)=0 (te CAt=#0) #0

§s)=0(teCBEt=+0), BBAFEI]2

4f°°%x “+ cos(5 tnx )dx =§(t)=0(t € C B t # 0) FI5E

g(t)=2-(t2 + 1) [7W(x) x5 cos(:tinx )=0(t € C Bl t # 0)HIRMTELBEIE , B t# 0, B

+1

MBI FEE 13D (6)= g )= (te C Bt 0)0

go= 5 - (24+7) [7¥P) x_%cos(ltlnx)dx(tECEt;tO) LB & 12 (1) Tz {(s)

E(ty= 4f°°M cos(%tlnx)dx(t € CHt=0), EA(GH)=0(te CHt=0) fIRE
H%(S-l)ﬁ_§§(5)= Gzti) 4t = ~+i)=E0=0(t e CHt# 0,5 € C) HOIR . FHEER

1+t1

4]?WX_% cos(%tlnx)dx2§(t):0(t ECHt#0,s€ecC ) B9tR FFER A Q(%+ti):0(t €
CHt=+ 0) E’ﬂﬂ‘E?)ﬁ%i(tF%-(tz + i) [ €9 X5 cos G tinx ):0 (t eCHt=# 0) IR, msTE
4«5 L +ti)=0 (t eCHt= 0) FIREAETERLE , AREEEEER (s)=0 (S €eCHs#

1Hs#-2nnezt, niEHRﬁEﬁIEE%I) HIRE s :% +i(teREHt=0) 1 s =% ti( te

1, ..
S+t

REt=0)FFLASFEI]S ~(s- 1)n‘5§(s) H (——+t|)n ' Z(%+ti):§(t):0(t €eCanBHt#
0,seCHs = 1)%1]7‘5%5 4ff°Wx% cos(Stinx)dx=§()=0(t € C Bt # 0) FIF572

EM=2-(t2 + D[ W) x5 cosCtinx )=0(t € C B t # 0) RS EEBES FHE—H,
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FrllY {)=0(s€eCHs#1Hs#-2nnez*), M H%(s—l) 2 {(s) = £(s) = O(s €

Lt

(_%J,ti)n_zT((%Hi):g(t):O(t eCHt = 0)HIR

1 .
(5+t1)
2

CHs#1Hs+-2nneZ"),AHII

HESTH , HeP 5()=0(t € C B t # 0) AYSTETE 0 71 T ZAMMRMEMEEMET In - -
— | REN 0-0 NEAHKEMHHAIX—ERE 1895 S Mangoldt FHIER
+it) = £4(n72(cos(tin(n)) — isin(tln(n))) =
fo:l(n_%(cos(ln(nt)) —isin(In(nY))) = OHIIRAIEIBEFZE

(=2 (1 +2) [P WO x5 cos(Gtnx ) =0 HUIREOBE. % =0, BA (D) REMM. X
In(n*) €[0, 27],

¢(3+it) = B3 (n > (cos(tn(n)) — isin(tin(n))) = S%-1(n”2(cos(In(n")) — isin(in(n®))) =0
HIRRYES E 2 ln% — 1, kA= te(o, T],

¢(3+it) = B3 (n > (cos(tln(n)) — isin(tin(n))) = e, (n>(cos(In(n) — isin(In(nt))) =0
FOIRASERERLE N=n, xn, = —x (In5-— 1),

N W

LFRATENEE 7= x+yi(x €eRyeR), FHRIREAIBEREEL s=o+ui(oc eR , ueR).FAIEM
rreR B r>0) RFREE Z=x+yi(xeR , yeR)AUR|Z| FHER ¢ KFKREE Z= x+yi(xe

RyER)IISHREE AMZ) BEE (Z=r, BBA r=(x2 + y2), HEiH

Z=1(Cos(o)+iSin(p)) B o=larccos(—— )|, B o€(-m, ], B4 o=Am(Z). #RIE

(x2+y?)z

xS = x0T = xOx%=x%(cos(Inx) + isin(Inx))"=x°(cos(ulnx) + isin(ulnx)) BJLAEZ!:

r$ = r(*u) = roru = r9(cos(Inx) + isin(Inx))* =r°(cos(ulnx) + isin(ulnx)) (r>0), HPA

f(Z,5)=z°=(r(cos(¢) + isin(¢))°W=(r(cos(¢) + isin(¢))°r(cos(¢) + isin(@))W =
r°(cos(o@) + isin(o@))(r(cos(¢) + isin(¢))™ = r°(cos(o@) + isin(o@))r*(cos(¢p) +
isin(¢))ui = ro(cos(o@)+isin(o@))(cos(ulnr)+isin(ulnr))(cos(ug)+isin(ue))i

=r°(cos(p@ + ulnr) + isin(pe + ulnr))(cos(uep) + isin(ue))',
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EA
7 = elnlZIHIAM(Z) = gIn|Z| gIAm(Z) = ln|Z[ (cos( Am (Z))+isin(Am (Z)))=r(cos(Am(Z))+isin(Am(Z))),so

InZ=In|Z[+Am(Z)(—n<Am(Z)<= ).

g a>0, 8B4 a*=eln@) = e¥lna  FRZ z5=esInZ

BRIRIEEEE Q= cos(ue) + isin(ue), FERIR

S y=i,then InQ=In|Q[+iAm(Q) ( —m<AmM(Q)<= ).

E79 0<=[sin(ue)|<=1,

FirlA

AR —m<up<= 1A Am(Q)=up H — n<Am(Q)<= 1 ;

tNBue>n, BBA Am(Q)=ug-2km(keZ*) B — n<Am(Q)<= 1 ;
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gAER Am(Q)=uep, BBPA

(cos(u@) + isin(u@)) = Q¥ = e¥NQ = WNIQHAM(Q) =i(O+HAM(@)=g-ue,
BB f(Z,5)=2°=r°(cos(o@ + ulnr) + isin(o¢ + ulnr))(cos(uep) + isin(ue))
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FBG +y?): Blfer, LIS -

f(Z5)=25=e719(x? + y2)2 (cos(pep + uln(x? + YZ)% )
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FNRAM(Q)= uep-2km(keZ ) BRA

(cos(u@) + isin(u@)) = Q¥ = e¥INQ = WNIQHAM(Q) Zgi(o+(up-2kM)=2kT-10  FRA

f(Z,5)=z5=r°(cos(o¢ + ulnr) + isin(o¢ + ulnr))(cos(ue) + isin(ue))!
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FAOC +y?)sEifr | BETN -

f(Z,5)=z5=e?km—u®(x2 + yz)g(cos(c(p +uln(x® + y2)§ ))
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0 Bs#1,nez%peztseC, nBINFTAIERES, p BEATERL). WELLFAIKIER
Z(S)*DC((SNEZJJ:L'.&/\&F:,

1)"
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1)"
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- 21 5) Zn 17 5 (1_21_5) Hp(l —p S) (S eC E. S #F 1,n €

1(5)=
Z* B niBBRBRERE, p € 2T p BEATEREE),

eSlie



The proof of the Riemann conjecture

RYs)=((B) seCBs#1),?

Bt
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ot

— o] (_1)n—1
Z(S)=(1_21_§) Zn=1

ns

(s€CHs# Lpez' B pmBFANES € 2t B nBEFTENEREL),
rSflid=! a=§, BB
R 1(1-9)=tE (se ¢ Bs# 1) Bz,

_1yn-1
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H&E s=1F 5=, EANY o= FE=AER: (0 +1ti)= 0, (1 -0 —ti)=0, F {(o-ti)=0 F
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s+ 1) B §(s)=5(1 — 5)=§(5)=0(seC B s# 1) WML , CE)HITRIRTFNER s=-2n(n

RERE) , BFEFRLS)=TC + 1)(s- l)ﬂ_EC(S)EPEI’JF(—+ DR R, BMAR (0)IER
Hb, HREER cO)ITR , Bt c)NTERERERBIVIFENZTREES | EltERE

R () FFTAERAIREY) (s € CH s # 1,s # —2n,n € Z)NRBINTRZAARE,
BENER | E()BRE (5 BEIIFFATANSARTSATOE T HR, EARE ()L
HIFFAERHBE s=3+ti(teR Bt= 0F s=3ti(teR Bt#0) , HLRBZIHAIRE
§s)=0(s € CEs# 1B s#0,5 % —2nn € Z)NEHIRBTHE s=+ti(teR B t # 0)7]
s=—-ti(teR B t # 0) , {IRBRE (()FHAIIFTFATA—E , £(t)=0 {RBFRE ((s)FE
EFAEANET 5, 2NN, BIRETE VT

(_ 1+ ti
2

st 3gs)= [T~ s+tijn ™2 4G+ ti)=g(t)(sec Bls# 1,te ¢ Bt 0) FIRBENM

s=§+ti(t eCHt#0), BA s#1, B II; #o, nz % 0, Elk H%(s-l)n? # 0(seC H s# 1),
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FHE ¢(t)=0(t € CH and t # 0), HpA

1,..
1 S+t
G+ 2

D ety g G + t)=g()=0(seC Bls# L,te CHt=0), B

M1 22(s)=11

7 L +i)= O - 0(teCHt#0seCHs#1,s%
2 (%+ti) 1. _2td (%+ti) 1,,. _zt
HT(—E'FtI)T[ 2 HT(—E'FtI)T[ 2
—2n,n €Z"),

soteR B t # 0. FItLEL

it

MG - DEY(s) = H@(—% t)n 2 (G+t) =EW)(teCHt#0seCHs=
1,s # —2n,n € Z%) &=

4 ff@x‘i cos (> tinx)dx=¢(t)=0(t € C Bl t # 0)FIER,

§(t)=5 (£ + 2 7 W(x) X7 cos(tinx)=0(t € CEt# 0) AR t BERLHE t+0. MR
Re(s)=5 (k € R)EBA Zk-s)=25">r ~Cos(Z)r(s)q(s)(seCBls 1) 7l

Ec—s) = 3s(skr (2) 7 3¢(s) ( teCHt#0seCHs#1s#-2nne z+)g|3533ﬁ° HEitt
L Ys)=0(s€ CHs# 1) BBA U(s)=3(k—s) =1(5) = 0(seC B s# 1,5 € ) HE(s)=5(k -

s)=(6)=0(teECHt#0,seCHs#1Hs#0,s#-2nnezt) “WEEHMIZ , B

k, .. Lo
—+t _2
C( ket 2t gt

s=§+ti(k€R ,teR B t#0) UEMZ , Jtl:[]%(s.-k)n—%((s)= ne

ti)=¢(t)=0(te CEt#0,se CHs# 1,s#+ —-2n,neZ* ,keR), #H ((§+ti)=

o . 0 — = 0(teCHBt#0,seCHs#1,s#-2nne
Eitiy 1 2t &) 1 2
[ (—k++t)m 2 [ — (ke +tn 2

Zzt,keR),A teREt# 0, EHEX[] %(S-k)n_zl(gﬂi)=£(t)=0(sEC ands# 1,t € Candt #
O,keR) BIIR t HERLE, H t#0. EHERE {(s)(s€C and s 1)RENHE
((1-5)=2"1 =5 Cos(Z)r(sfifs) (s€ CBLs# 1) Hl §(5) = 2s(srQn3(s) (t€ CAt= 0,5 €
CHs#1Hs#-2nnez* ,keR, teR ) M &s) =130~ D ag(s) = s -

1)n-§r(§+1)z(s)(tecﬁt;eo,secESqe1,s¢—2n,nez+ ) . B2 R X
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4(1-5)=2T ~SCos(ZIM(s)i(s)(s€C and 5% 1) Fll §(s) = 2s(s- WG 34(s) (seCBs# 1)
§) = 136 — D 24(s) = (s — 1)n‘§r(§ +1)Us)(teCHt#0seCHs#1,s%
—2n,n € Z*)ARAZ , FTLMY Re(s)=> EJZ_L FRLMY k=1 A3z, BREFEVNNHERS
{(s)(sEC and s# 1)REANERE E(s)SECHs#1, s+ —2nn € Z")REEMER, BEs)
(s€C, s#1 ) FEFIREE(s) (s€ CHEs#1, s# —2nne€Zt) REUEREEAR ,
SRRV IEBRY | XA BEIERRRIRERE () ( s€C, s#1 ) EREFIZREE(s) (s€e CA s #
1,s# —2n,n € Z" ) REAIMER , BIREE(1) ( teC, t#0 ) REWIRREERLE , tEHEN |

Re(s)RBEEETS, Im(s)ARBSTH , B Im(s)FETF 0, REBELERT , R,
Reasoning 2:

THERRSEMRINCHERIN—ER !
2sin(ms)[ (s — 1)Y(s)=(2m)* T ns~2((—)s~ 2+~ (&R 3),
HRIBRTAIATL e™=cos(x) + isin(x) (x € R)ALAER :

e P=cos(T) +isin(T) =0-i=-i,
@ =cos(D)isin(Z)=0+i=
A
(=151 4+ 1571 = (=D)L =)+ () (D =(=) e (2 4 il
iel(-2)5.ielG)s =i(cos—+isin—=)-i(cos"+isin">)=icos(>)-icos(Z)+sin(2) +sin(Z)
=2sin(;) (F 4).
TRIBMINSEREY M(s)a9MR N(s-1)=I(s) , FEH
Yot 1=y(1-s)(n € Z* FEnEBBENEREE se C, HEs# 1),
BEEER HRERAANLEE 3)A18 |, BE3

2sin(ns)M(s)Z(s)=(2m )¢ (1 — s)2 smE(’—"E_E 5), RIBEALT sin(ms)= 25|n( )cos( =
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BNFHBEAN 2sin(rs)T(s)Y(s)=(2m )*¢(1 — s)2 sin (& 5)

RAIBEE: ((1-s)=2"*1 ~Scos()N(s)(s)(seC and s = 1)(&= 6),

HY gs)=0(s€e CHs#1), BBA {(1-5)=0 (s €ECHs+ 1),@?)&% {(s)={(1-s)=0 (S €
C B s#1,

TR T Hs—1- s R L 1-sHAER 6, K185

Ys)=25m=1sin()M(L- s)g(1-s)(seC FHE s # 1) (FR 7).

XHRY(s)IZERTTFE(s) (s € C B s # 1). ATHEHEAH—FIIFRAIF | FBIEDERERY
RITAT

T
sin(mZ)

r(2)r(1-2)= (F 8)
MEHEAl

rOré+h=2-2er() &= 9),

EM2M12)= 5y (FH8) 1, & 2=

N|®»n

Sin)= gy (F10),
HErOre+=2-1mr @), & z=1-s, 8%

r(1-s)=2-1r(59ra-3) &= 11),

BSiG)= rors ($210) FT1L-9)=27 M- (B2 1) MBRAA
Us)=2sm i (1- 9)7(1- 5)(seC FE s = 1) (F2 7) #5152

)= TN s)(seC B s# 1) (&= 12)

R

MY Rt s—1- s TR , IXIER Riemann RIS RATEA.
R

H(z _ I)H_ZZ(SF H(? — 1)7{? Y1-s)(seCc B s= 1),
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EA Z(S)=25ﬁs'15in($)F(l-S)Z(l-S)(sECE s# 1) (F NERHEs—1- sSTEAZR K153

7(1-s)=21"51t -Scos@)r(s)c(s)(sec B s+ )& 6).

B4 ((1-5)= %s) (seC B s# 1), 24 {(s)=0 , tIE

2575~ 1sin(F)I(1-5)

§(1-s)=zsﬁs_1siff(5%)F o5 (€C B s 1) ERERHPERY NS 2o sin()r(1-s)
#£0, TSR 25 £ 0(seC H s# 1), m°1 # 0(seC B s# 1), I'(1-s) # 0(seC B s# 1), FrlA
sin(5) # 0(s€C B s# 1),AIY {(s)=0, B s# 2n(nez*),Bs= 1, BBAI1-5) =
{(s) =0(seCHs#1 Hs# —-2n,nez"),

E3ps)

L(s, X(m)=x()Ys)(s € CEs # L,n € Z, , EniBBUSFIERIEERE) B

L(1—s, X(n)=X(n)Y(1-s)(se CHs # 1,n € Z, , EniBBYSFTENIIERLY ,

R 1(s)=2°n°"Sin(M(L-s)Y(1-s)(s€C and s 1)(F 7),

BEIEAR L(s, X(n))=25mISin()r(1-s)L(1 — s, X(n))(s € CE's # 1,n € Z* )AL, {RYRERET
MBS FTOER , BRE (5)20Bn: 20, BIE
m )= 7 M) (s€C B s# 1) (Formula 12) S REZEHREs) seC B

s# 1) RIS ETE s NLERBEHE 0<Re(s)<1 HIm(s)20 B , {(s)(seC B s# 1,Hs #

~mnezt \WERBEAAT , FINBRMNEA i) == v, T2 =

(1-21-5) ~ (1-21-5)<N=1 s

—1n—11-21-spl1—p—s—1(seC H 0<Rs(s)<1 H s#1 B Im(s)#0 , n€Z+,peZ+,s€C, 7

EEYSFTERIIEEEL, p BRUSHIERIERED. RIE

U(1-s)=21"5m -Scos@)r(s)z(s)(sec B s+ 1)&= 6) z(s)=25ns—15in(?)ru-s)c(1-s)(sec

BNFMA y1-5)=21"5n ‘Scos(?)r(s)l(s)(s ECHO<Rs(s)<1Hs=#1 , BIm(s) #0,n€

2+ nEAUSFTEIERSE) (S 6)f1 ((s)=25m Sin(FN(L-s)z(1-s) (s € CE O < Rs(s) <
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1Hs#1, Bs#-2n, BIm(s) # 0,ne Z2*, niBBYSFARIERE) (& 7) , IRIBRE(s)
PSSRSO AR 1S)= 0, Bn™ 7 # 0T (9=0(s € CHL 0 < Rs(s) <
1Hs#1,s#—-2nHIm(s) #0 ,n € 2", niBBUSATEIEESE ), B 4 (1-5)=0 (s€
CHO<Rs(s)<1Hs=#1, Hs# —2nBIm(s) # 0,ne Zt, nBBUSFTEHIIEEED), FrLL

{(s)={(1-s)=0(s e CH 0 <Rs(s) <1 Hs#1,s # —2n,BIm(s) # 0, ,n€ Z*, niBBYSFTE

HIIEZEZY).
X
Because e = lim,_, (1 + i) =Z;°=O% ~ 2.7182818284... , e EEREH , BHEH
iZ_o-iZ . .
sin(Z)="——, {Bi% Z=s=o+ti (c eRtER Bt = 0), B4
) els_g-is el(o+ti) _g=i(o+ti)
sin(s)= i oy )
. elS_o=iS  gi(o—ti)_g-i(c-ti)
sin(s)= 2 2i ’

RIE xS=x(+D=x°xt=x%(cos(Inx) + i sin(Inx))'=x°(cos(tlnx) + isin(tlnx))(x > 0), A

eS=e(tt=¢%eti=¢%(cos(t) + isin(t)) = e°(cos(t) + isin(t)),

elS=el(®+th=e% (cos(it) + isin(it)) = (cos(o) + isin(o))(cos(it) + isin(it)),

els = el(0-t)=e0(cos(—it) + isin(—it)) = (cos(o) + isin(c))(cos(it) — isin(it)),

e sz i(0+t)=e=0i(cos(—it) + isin(—it)) = (cos(o) — isin(o))(cos(it) — isin(it)),
e = gm0~ =e=01(cos(it) + isin(it)) = (cos(o) — isin(c))(cos(it) + isin(it)),
25=2(0+t)=202t=20(¢cos(In2) + isin(In2))*=2°(cos(tln2) + isin(tln2)),
25=2(P~t)=202-t=20(cos(In2) + isin(In2)) ™t =29(cos(tln2) — isin(tln2)),

8~ t=q(e -+ = o 1qti=gP~1(cos(Inm) + i sin(Inm))t=n®"1(cos(tInm) + isin(tlnm)),

8 1= (@1t =qo-Lp~ti=o=1(cos(Inm) + isin(Inm))~t=2°"1(cos(tlnt) — isin(tInm)),

ES}lad

eis_e—is ei§_e—i§

2i 2i i’

ES]lad

sin(s)=sin(s) ,
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B

sin()=sin(%) .

RIEEHUE L r(s) REIEN -

r(s)=f " tTe~tdt(s € C),

1E Re(s)>0 P , i%7E W AT ERARAF ISR EIEHE IR I EIE A MBS 20,

ESllid

[s)=TG)

=]

M(1-s)=[(1—s) .4

71-5)=3(1—-35)=0 B ¢(1-s)=Y5)=0(s€ CEO<Rs(s)<1Hs#1,HIm(s)#0 ne
¥ niEEVSFTRRIIERES ), FHIRYE U(s)= 257" Sin( Z2)r(1-s)y(1-s) (s € CE 0 < Rs(s) <
1Bs#1, BIm(s) #0 n € 2", nBBYSHTEMIERS ), BA (=G EeCH0<
Rs(s) <1Hs#1, BIm(s) # 0 ,ne 2*, niBBUSFHERIIERE) AL Y ((s)=(() = 0(s €
CHO<Rs(s)<1Bs=#1, Bim(s) # 0 ,n € Z*, nimEUSATERIIEREN ) W 3(1-5)=¢(5)
=0(seCHO<Rs(s) <1Bs=#1, BIm(s) # 0 ,ne Z*, niBBYETBHIIEEEL ) th 5% 37 .

FULRE Y(o+ti)=Y(o-ti)=0 FRSZARIE 1(1-5)=2"5n ~Scos()r(s)Z(s)(s € C O < Rs(s) <

1Hs#1 , Bim(s) # 0,ne 2%, niBBUYSFAEMIIEERE) , MARECLMERITEHRE
U(s)(s€C and s# 1)RBBIEFAER, BHIEBRE {(1-s)=2'"5n 'SCOS(?)F(S)Z(S)(SE

CHO<Rs(s)<1Hs#1, HIm(s) #0,n € Z*, nigBEBHIEREH)T , {s)=0 (s €
CHBOo<Rs(s)<1Hs=#1, BIm(s) # 0 ,ne Z*, nBEVEFREMIIEERE) B 32, ATLAY
Us)=0(s e CH O <Rs(s) <1Hs=#1, HIm(s) # 0,ne Z*, niBEVEFTBRIERE), BPA

Us)=(1-s)=0(s€e CHO<Rs(s) <1 Hs#1, HIim(s) # 0 ,ne z*, niBEVEFTEHIIEEEE])
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FRAZ. TEVERR 7(s)=2(1-5)=0 Fll {(s)=(s)=0 AOITFEF , () B—NTHH. FEHMIDHH |
Us)=0, (1-5)=0 Fl 1(5)=0 MIRIFIARATLURIERMHEME , BAEL n5(s €
CHs#1,nez", BnBlUSHANERY)  BALUNBEE, B (s)=0(se
CHs#1) , THIRE ((s)MIEER s S5H 1-s WERRGECI-3 MSEXER , 2
=SB s=1-s B} s=1-sFBAIL s 5SMBSEH , —HIRXR, FTEd
Us)=¢(1-5)=0(s € C B s # 1)F ¢(s)=¢(5)=Y(1-5)=0(s € C A s # 1), %(s)=0 , TH]

Us)= Y1-5)=0 FBF s 1 1-s BRIFR , BEATLAKRT ARG, 039K , BAJLATEEEES FSC4iiig
BEEXFERGOIVER, M Us)= Y5)-0 RPE s MsBHE , M s 10
SBARSVE LAUTEETILAHNES FOXTER (5, 01) IFREIFENEE , s 7
BREANL — sETERG, 0)XIFR s B SAERE T SCHAIEL EXTERC, 00548,
m s f15 ARG NEETIIFR APAREBES 1-s=SA3Z, BBAINE s=5 Tk s=1-s T 5=1-s,
Hlt seR B s = —2n(n € Z*), 8 o+ti=1-0-ti , B o-ti=l-c —ti# 0, Bl seRE s = —2n(n €
z+), B o=y , t e REt=0,8 o=; , t e REt # 0, EH

2(3) - +eo,0(1) -

+oo, (RIERIRE . BAREL, T4 (5) BREH B S ERAZHEE. FTLUR p=;,
TE=NFR(c+t)=0, (1 -0 —ti)=0, # {(o-ti)=0 AEBRIZ. FEUINRAEE
s=—2n(n € Z*) , BMNE s=%+ti(t€R Bt+0)#0 s=%—ti(tERE_t * )iz, HFRESEIE
BIRE (s)(s€ CBs > DREBTH , BHE R , 7E Y1-5)=2""51 Scos(SIN(s)(s) (s €
Cands # 1)(Formula7)F, {(s)=0(s € C, B s # 1) HHE, NIERSBIEHRN SR

&(s) = % s(s-1) T (2) ™ EZ(S) (s €CHs#1,Bs+-2nn€Z*,n f@ﬂy}iﬁﬁﬂfg%ﬁ), lid

Es)=((1—s)(seCHBs#1,Bs+ -2nnez*, nBFAEEEE. REA r(§)=r(§),

B e LEEAYs)=IG)(se G, Bs = 1), EttE(s)=EG)(s€ (. Bs# 1,Bs# —2nne
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z*+, n BEFTEIEE).
HRIE, §()=5(1 — 9 E(s)=EG)(s € CBs # 1, Bs # —2n,n € 2* , n iMFTAIERL) , BT
§s)=0(seCHs# 1Hs# 0Bs# —2nnez", n WEFTEIERER), THIFHL £65)
(secBs#1,Bs#-2nnez’, n BRFTEERY) NEEE s 55/ 1 PXRRE
C2=3 FHEEXR , IR =55 s=1-s & s=1<FBilkts 5
SAMEBSEE , —HITRXR, IE M & & Ys)=Uls)=0 seCHs#1) #0
2(s)=2(5)=L(1-5)=0(s € C Bs # 1), BPAIYE s=5 8 s=1-s B 5=1sElt seREBs=—-2n(ne
Z%), B o+ti=1-0-ti , B o-ti=l-o—ti+ 0, FRLAZ {s)=0(s € C, BEs# 1) ,HBA (s)=¢(1 —
)={G5)=0(s€CHs=#1) f &s) = £€1—5s) = &) =0 (s €CBs#1,Hs#-2nne
7+, n I IERE ) M EEFER. XETRE () (s C Bs» DRBWTATAS
EFRRIT (5 + 1) RAORATIEIER | FTAARE (o) (s € C B s » DRMNEFFREARE
§s)(seCBs#1,Bs#-2nnezt , n BIFEERH) EHNEREEEN.
U(s)(s € C B's # DFIREL(s) (s €ECHs#1Hs+#0B8s#-2nne zﬂ@é&cﬁ'y%éﬁﬁ
W s=2+tl teR B 10 JF] s=ot( teR Bl 10 ), I IREE A0SR S(s-1)m2((s)=(t) ¢ €
CHt#0,seCHBs+#1) fIRETENN s-—+t|(t€CEt¢ 0), BA s#1, H 1'[ #0,

n: %0, Eik Hi(s-l)n‘§ #0, % g)=0, B4

1+t1

H%(s-l)n_gz(s)= ¢+ t=E(0)=0, B
(2 +i)= O - % -0, Bkl teRBt=0., FUFSE
H(ZH )(—1+t )n =z n@(—gm)n 2

% d(xzw ®)

H%(s-l)n_si(s)= H (——+t|)1T_TZ(— + ti)=£(t)=0 55F 4f, x & Cos( L tinx)
dx=¢(t)=0 (te CHt= 0O)fIHRE E(t)=5 -(t? + Z) S W) Xt cos(%tlnx )=0(te CHt+0)

EIRLERTEE t+0, MR Rels)=s (k € R),BA Yk-s)=25">n ~Scos(Z)r(s)i(s)(s €
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CHs#1keR) M Ek-s)=1 sk IO ¢ )((seCBs#1, Bs#-2nne
7t , n TR, k € REARI. B ((s)=0(s € C B s # 1,5BA §(5)=0(k -
$)={E)=0€CHs#1keR) FMEs) =§k-5) =§E) =0 (seCHs=#1, Hs»
—2n,n ez, n IBBFTEERE Kk € R) WRERA , B s:l§+ti(kER,t€R andt # 1) WTE

BY3Z, FBA

}—(+ ti

11 (s k)™ zz(s)_ 11 (——+t|)1T N c(—+t|) ¢(t)=0(keRteRHt#0,k€eR), H

)= = " —=0(keRteRE t# 0,5 € CH s+ 1)Elt teR Bt

s, k zt4 s, k 2__
se_ ko2 se_ ko 2o
[2( 2+t1)1'r ]2( 2+t1)‘l‘[

0. FTLAT5#2

k
E+tl

I1 (s k)™ zz( +t|) 1= (——+t|)1‘[ 2 (= +t|) €(t)=0(keRteRHt+#0,se CHs#1, Hs#
—2n,n € 2%, n ERFTEERH ARG ERLHE # 0, IREZRE () REBNHE
4(1-5)=21"n S cos(DIr(sI(s)( s € CHLs # 1) Al §(s) = 3s(-0)T () m 2(s)(s € € Bs
1, Bs#-2nnezt, niBRATEERE) , BHERN (1-5)=2""51 “Scos(2IM(s)i(s)(s €
Cands # 1) GR3Z , EIHAR Re(s (ke R) BX3Z, FTLMX k=1 BiZ. ZREIEIBWLNiH
BERE(s) (s€C, s#1 ) REAIEREG(s) (se CHs # 1 Hs# —2n,ne 2t ) RERIMR ,
BE ((s) (seC B s#1 ) REWIRES(s) (s e CHs # 1 Bs # —2n,n € 2* ) RERIMRR
BEXHY , BREFEWIRSIERN , ZHEERRIRERE(s) (seC B s#1 ) REFIRE(s)
(seCHs#1Bs# -2nnez*, nBEATAIEEE ) REAIER , BIERE(1) (tec H
t#0 ) ERERAOIRIBER ST , B Re(s) REBEET , B Im(s)M/RELEL , FH m(s) RETF
=, FiLREFEWERIERRY.

REAMANCIHEE

HG_ 1) EXOENNRCY X Ldx +f LIJ(%) xadx + %fol(x¥ o Ydx
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_ 1
- s(s—-1)

oo S_ _1+s N
+ [ (x) (2 +x "z )dx(s€Cand s# 1), EJ 5(51_1) il

[ WO ex 2 ox FEREIR s—1-s TERRREE, AISRH3INBEIE LR (9)-T1 (5 -
1) n73(s)(s € Cand s # 1), BARALUEESRy 5=y (1-5), BRIEEF s(s-1)1Fy (s

PEINFELATSE XELSRSFHME SHEBEES) = 21 () 17 2(s)(s € CBs =
1, Bs#-2nnez , niBBFBEIEES). EAET (s1) BT s=1 Bs)HE— MR
=BT T (C)E s Wk, Bs%F2, 46, ., T (3 OEARAHIEH
T G SR—NERE, TEF s (s1) 7E so1s TRTRASERM , FUBINE
BRETTTEE(s)=¢(1-5)=0(s € CHs # 1 Bs # —2n,n € Z* , n BEFAEIEEE) , FITRE
(1-s)=2""5n ‘SCOS(?)F(S)I(S)( s € Cands # 1)(%E€ 7) BN ¢(s)=0 (seC B s# 1), BBAK
Y(1-5)=0 (seC B s# 1)p3Z, HREW Ys)=i(1-s)=0(seC H s#1). REFEREBRRIR
s=+ti(teCEL t # 0), S Fl t E— MG , TR 90 BRI AT, Bl s FE EAE
% Re(s)=_SIRF t PE_EAISCE , 228 1(s) (sEC.H s#1) BHMBRE &s) (s CHs #
1, Bs#-2nnezt) RETEIRTRL T RIREIRIRFEAE () ( teC B t#0 ) HIST
HR AL E() = 0 FhE9e 5 ¢ (5 + t)=0 FEg t 2—HA0. FERBMEEE®W(te CH 0,

BREUTTE €(s)=5(1 —s)(s€ CHBs#1Hs# —-2n,n €z, n BRFIEIEEH)TASTE
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PNEFER  NER s OIS FESSEMFES |, X FH—R ERERE—. £R—
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1) REFNZREE(5)=0 (se CBs # 1 Bs # —2nn € Z* , n BEFFEIEEE ) REWIMER |
BRB(s)( s€C, s#1 )REFNERBE(s)(s € CHs # 1,Bs # —2n,n € Z* , n iWEETEIEEE )
REEMMEREERN , BRSBEVINEIEHN , FRERIMERE(s) (seC B s#1 ) RERIE
(s seCBs#1Hs# —2nnez", n BEATEIERERE RERIMR AIRSE (1N tec H
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FNREEESERERY, REEMBIISPEE T s)=0(s € CBs #
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0 d(xzw (€9))
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(+ti)=0(teR Bt # 0), FLASHE

1+'c1

s 1
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Eg(t)=0 (teC B t#0 ) Bt , 75F2¢(1)=0 ( teC B t#0 ) RYSCEBLE 0 7N T ZBAISCHR MG
ST - In - — - FILSRE (5) (seC B s#1) BEHIFPAEAN , REBEME
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B s#1) REUE Re(s)= MOIMREL FMIEFASAAETS S | EEEIERRE |5)
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HHIRERE(s) (seC H s#1 ) REHIHE—II—RKLHFT IR |, LR EHE-FIE/REEL L(B,1)(B
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SIEEEY, X(n)= 1) KISSHIRATFIE,

B a(n) R—MEARARIEE , MIKFISTEREL

YiZiamn~ (s € CH's # 1,n € 2+ BniEBYSATENIERS) S T MEMI,Pe 9 (s
C B s#1pez+ B p BIEENEE. BREEBTIEER N, IR0
Lra(p)p~S+a(p?)p >5+... , KAIVEIER—MERAERERE , HFR AR R IR
2N AREHBIEERERM. X anRELADEEES | B8 BB HeF
P(p, s)(s€ CEs# 1,p €2 B p BEUSHTARERE)2— LIRS, BP(p,s)=—

1-a(p)p~3
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1-a(p)p~s

2+ B p IRBUSHTEIIEE). & a(n)=1(n € 2* B n BEYSHTEIERER  CERE((s)(seC
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(1) - 2 %15
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BRAFAATURIHESANT -

Us)-(1/2%)Y(s)=1/15+1/3°+1/5%+..+1/(m — 1)°, |~ XERAIFANT :

RIR f(n)2—"NHRE f(ny)f(ny)=f(nny) B Ty If(n)| <+ oo (ny #1 n, HRIEEE), HBA
Zafm)=[1,[1 + f(p) + f(P*) + f(p*)+... 1.

BRI A TAOEBRRE 2 | B RN R MBS RN TARNT |, R FE RS
BRI, TERIEPINE—E—RNER | AR ATVEE X NSRS — M)
H,

BT Ie, [f(n)] <+, so 1+ f(p) + f(p?) + f(p>)+... EIFUTER, EFEERR (BIRIA) &
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FEBAVERRKFNFIEIRER. FIF f(n)AIRIMER | 15 :

[p<n[1 + £(p) + f(p?) + f(p¥)+... =X f(n) , WETEREEVINF N NEAEHTRIIAHH
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INF N HIBRAMEAREE/NT N BIEREETF , Bt 2f(n) = Yaay f(n) + RN, RN)Z
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f(p)]—1. TE YERBEFAARSF , B f(n)=n—s , WEBAK n fn<+oo , IRETHIFRATFH
KM Rs(s)>1 , BT XERRAAREARGIIRAR. B EERETR] , BREFRARAIXE
EFE— 1 BAEE — M E—HRES S BIOEAMR | BIFMEEAREAEHE,

XFHAIEEL s, X (n)2 Dirichlet FHEHEHRELA TR :
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2: HAnFlqAREREAET, X(n)=0;

3: XHMESE#LaF0 b 3K , X(a). X (b)=X (ab);

L 3

SN Re(s) >1Hs # 1L,BBA

s X2 22 (ne 7,,p € 2,5 €C B 5% 1, n BEFFEERE, o 8 BIFERE, X
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1
1-a(p)p~s
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1
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L(1—s X)) = LG X()(ECHs#1HBs#—-2nnezt, niBEFEERE X () €
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ELs X(M)=Xm)Ys)(s€ CEs#1Hs# -2nne ", niEBEEEE, x(n) €R
B x @) #0),
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EL(S,X@))=M(SECES¢ 1,Bs#-2nneZ", niBEFFEIEEE, X () €R
Hxm) #0),
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1
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5]l
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2 X(n)  X(mn Xm) o (-t
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_1)n-1 &
( )21 S)z X(M)(n~?(cos(In(n)) + isin(In(n)))™)
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1 1 1
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1 N . .
= WZ( X(M)n~°(cos(In(n)) + isin(In(n)))*) =

o]

Z ( X(m)n~°(cos(tln(n)) + isin(tln(n)))
(1- 21 DY

(seC H s 1,s# —2nneZ" , EnBBFTBEIEES, Xx(n) eR HX () #0, keR),

X(Mm) ER HX () #0),
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GRH (1 -, X(n)) = L(l —s, X(n)) - Z Xm) X(mn(1-s)  X(n) (—1)n-t

] ns (1-2%  (1-29 L nl-o-ti
( 1)n 1
25)2 ¥ (=)
( 1)25;2()‘(“)“0 (cos(tln(n)) + isin(tln(n))),

(s€C B s* 1,5 —2nnez" , Bni@BATAERE X () €R BX (@) %0, keR),

X(n) ER B X (n) = 0),

Rz

U=[ X(n)1°cos(tin1)— X(n)2~°cos(tin2)+ X(n)3~°cos(tin3)— X(n) 4~°cos(tin4)+...],

V=[ X(n)177Sin(tin1)— X(n)2 "sin(tin2)+ X(n)3~“sin(tin3)— X(n)4"sin(tin4)+...],

(78

L (s, X(n)>=L (5, X(n))

(seC H s# 1, s#-2nneZt, BniBEATEIEEE, x(n) ER BX () #0, keR),
X(n) ER B X (n) = 0),

, B n=1,2,3,... iEFRAUE n RN

LGs, X(m) = 2,20 — D [ X(m)17 cos(tinl) — X(n)2™" cos(tin2)+ X(n)3~" cos(tIn3)
— X(n) 47° cos(tind)+..J-[ X(n)177 sin(tin1) — X(n)27 sin(tn2)+ X(n)3™ sin(tin3)
— X(n)47sin(tin4)+...]= U-Vi

(seCHs#1Hs#-2nneZ", BniBEFTBIEREE , x(n) erR BXx (@) #0),

U=[ X(n)1 °cos(tin1)— X(n)2°cos(tin2)+ X(n)3~°cos(tin3)— X(n) 4~°cos(tind)+...],

V=[ X(n)1 %sin(tin1)— X(n)2“sin(tin2)+ X(n)3 ’sin(tin3)— X(n)4 “sin(tin4)+...],

ABA
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LGS, X(n))= Xne1 %4 X(m)1 %cos(tin1)— X(n)27cos(tIn2)+ X(n)3“cos(tin3)—4~“cos(tl

nd)+...]+[ X(n)177sin(tin1) — X(n)27%sin(tIn2)+ X(n)377sin(tIn3) — X(n) 4~ 7sin(tin4)+ ...]=
U+Vi,

(seC H s#1, s+ —-2nnezt, BniBIFEIEEE, x(n) R BHXx() #0, keR),
X(m) ER Hx ) #0),
U=[ X(n)1 %cos(tln1)— X(n)2~?cos(tIn2)+ X(n)3~“cos(tin3)— X(n) 4~ 7cos(tind)+...],

V=[ X(n)1 “sin(tIn1)— X(n)27“sin(tIn2)+ X(n)3~“sin(tIn3)— X(n)4 “sin(tin4)+...],

L(s, Xm)5ELG, X(m)ZHIREEL , BD L(s, X()=LG, X)) .
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L(s, X(n))=L(1 — s, X(n))= U-Vi,

(seC H s#1,s# -2nneZ* , HnIBINFRAIEEE, x(n) ER BEX() #0, keR),
X(n) ER B X (n) = 0),

U=[ X(n)1 cos(tin1)— X(n)2~°cos(tin2)+ X(n)3~°cos(tin3)— X(n) 4~°cos(tind)+...],
V=[ X(n)1 %sin(tin1)— X(n)2~sin(tin2)+ X(n)3 ’sin(tn3)— X(n)4 “sin(tin4)+...] .
B o=, BBAIR L(l -, X(n)>=L <§, X(n))

(seC H s#1,s# -2nneZ*, HnIBINFRBIEEE, x(n) ER BEX () #0, keR),

X(m)eRrR Hxm) #0),

Xonk-s) K@) o (<pnt
(1-21-k+s) - (1-21-k+s) n=1  k-p-ti —

GRH(k —s, X(n)) = L(k—s, X(n)) =

(G R P 1 1y (D' ww o-k o
(1_21—k+5)2n=1 XM (=) = (1_21_k+s)2n=1()((n)n (cos(tln(n)) + isin(tln(n))(s €

CBs#1,s#-2nneZt, BEnENFABEIEEE, keR X(n) € REX () #0),

W=[ X(n)1° Kcos(tin1)— X(n)2° Xcos(tIn2)+ X(n)37 Kcos(tin3)— X(n) 4° Xcos(tin4)+...]
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U=[ X(n) 1% Xsin(tin1)— X(n)2° Xsin(tin2)+ X(n)3° Ksin(tin3)— X(n)4° Ksin(tind)+...] .

% o=j(ke R),

A4

¥ L(k—s, X(n))=L (5, X(n)) =W - Ui

(seC B s+ 1,s# —2n,neZ" , EniBEFIEIEESE, X (n) ER HX () £0, kER),

X(m) ER Hx ) #0),

BRRE () REUNHRE ((1-5)=2""°1 ~Scos(ZI(s)i(s) (s€C and s# 1), FIEE2(s)=0(seC
B s# 1), tBBAIXY(1 — 5)= {(s)=0(seC B s# 1),HZ(5)=0, A (1 —s)= {(5)=0(s€C
H s#1), B i((k—95)={(1-5) ={G)(seC B s# 1)EHAN k=1 pL3z , {XB Re(S)=§=§ (ke
R).

FLEN L1 —s, X)) = LGS, X(m)(s€C B s# Ln € Z* , BniBEATAIEEE, x (n) €R
ELX (n) # 0) BR3Z, 1R k=1 PRIz, TRIBRREBFIMIISIE {(1-5)=2" S ~Scos(ZI)r(s){(s)(s€C
and s# 1)( Formula 7) LARZBREEEBEIRIERE ((s)(seC and s# 1) RENIFR , KA
Us)(s€C and s# 1) RFWTRFE. BEHRETE ((1-5)=2""51 Scos(S)(s)Y(s)(s €
CHs#1) #,Ys)=0(seC B s# 1) (s)=0 pRIZ, FTLAUNZ 0=§ B ts)=0(secH s# 1),
A4

L(s, X(n))=X(n)Y(s)=0(seC H s# 1,Hs # —2n,n IBENFAEIEEEL, X (n) € RE X (n) # 0)
FY3Z,

EA L(s, X(n)=X(n)Ys)(seC H s# 1,n € z*Bn IBEBFTEIEEE , Xx(n) €R BH X (n) # 0)
B L1 -5, x(n)=X (n)Y(1-s)(seC B s# 1,n € Z+ Bn IBEXFFEIEREY), FEit c=§,

L(s, X (n))=m (seCHs# 1,Bs # —2nn BBTBIEERE, x(n) e RBEX (M) #0

YWATERKAZ, B L(1 —s, X(n))=L(5, X(n))( seC B



The proof of the Riemann conjecture

s#1, Hs+# —2nnBIEEEEH x(ne RExm) z0)BEMIZ. BT ((1-
s)={(s)=0(seC B s= 1) B {(s)=(5)=0(seC B s# 1)F {(s)=¢(1-5)=0(seC B s= 1), Atk
L(s, X(n))=L(1 — s, X(n))=0

(seC H s# 1,s # —2n, Bn IEENFTBIEEE], x(n) ER BX(n) #0, k€R),

X(m) ER B X () #0),

A L(s, X(n))=L(, X(m))=L(1 -5, X(n))=0

(seC H s# 1,s # —2n, Bn IEENFTBIEEE], x(n) ER BX(n) #0, k€R),

X (n) ER B X (n) # 0)A3Z,

BB s=s B8R s=1-s B s=1-s ,[Altk seR B s=-2n(n € Z*), B o+ti=1-0-ti, &, o-ti=1-0-ti,
Rittse REs=—2n(n€z*),Ho="H t=0, Sio=- Bter B t=0,Elt seRBs=
—2n(n€z*) B s=5+0i ,H s= +ti(teREt#0) 5 s=-titeR B t+0), EH (G) N
+o0,3(1) - +oo, YDEE T (3) ERAE EHEEIEE, BRARY o= FE=A%
: L (a +ti, X (n))=0(tER H t£0, x(n) eR B X (n) # 0 EniBENERIE1EEEY),

L (1 —o—ti X (n))=0(tER Ht+0,ne 7", BniREETAIEEE, X (n) €R BX(n) % 0)
oL (a —ti, X (n))=0 (teCR H t# 0,n € Z* EniBENAB1IEEEL, x (n) ER B X () # 0) A&
2EHIL, FEEA LG, X ())>0(n € 2+ EniBEBFAERE, x (n) R BX @) #0),
HAR s=>+ti(t €R Elt# 0)f] s=-ti(t €R Bt = 0) L. " NI EL(s, X()( seC B
s# 1,5 = —2n, Bn BINFTAIEEE, X (n) R BX () # 0, k € R)FEAVERZEESY , T~

TEIERRY , LURBR (s, X (n)) (seCc B

NN

NEES5EEY
s#1, s#—2nHn BB IEEH, x(n)eE R HXMm)+#0,keR ) R ER ,
(s, X(n))=0 (seC H s# 1, s+ —2n Bn EEFAIBIEEE, x(n) ER BEX(n) #0, kER),

RORREBER s=_+i(teR, t20)3F s=-ti(teR,t#0) , BRLEN , Re(s)RRRETF; , B Im(s) 472
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B, A NREBBUEMRIZ., RBIE LA -s x()= L, Xx(n)=0(seCc H
s#1, s+ —2n BniBRTBEERE, ¥ (n) €R B X(n) =0, k eR),FTLAL(s, X (n))(sec B
s# 1 B's # —2n, Bn BHMAEEN RENT RN TEFER SEHHERSTHG FB
KT (300) WA, FAALL(1—s, xm) = L(s xm)=0(seCHs#1, As#
—~2n,n JBERFEIEREL, X (1) € RELX(n) #0), s Fl 1s RERHL(s x(m) (s€CHs #

1Bs # —2n,n BEFFBIEEEL X (n) € RELX () # 0 ) I—XFER , EE5SFELEGHE

BB E , #EXITA (500) XIFRDT. BAWERIT Lis X () =LG X(m)(s€ CHs =
1Hs # —2n,n BEFTEIERES x (n) € REX () # 0) 1E FEAIRIZ s=+i(teC Bt +0)
&}, t 2—1EE BBA

L(s, X (M)=L(, X(m))( s€ CEs# 1Hs # —2nn mEETEIEES, X (n) € RE X (n) #0)
R s STEMMBIR s=;+ilteCandt= 0)HEILE, FTLEARo = IE. LG X (1)
=L(5, X(n))=0(se CHs#1Hs # —2nn BRFIEEEE x(n) e REXx (M) #0), BX
s Fl s B—XWHIEEH , At s 1 5 —FE2 XL X)) (seCBs+#18Bs#
—2n,n BENFTAIEREEL X (n) € RE X (n) # 0)RHHI—IWHRER , EEFHEH LUTER

FLHEMEZ L, XF A (0,00) WK, S 2 1s FURER , BESHNTRER. RIESEH

S

MEN , T XBRERHL, X(n)( seCHs#1Hs# —2nnBERFTEIERLE x () €

R

A

RE X0 # 0)FHA— N EEREMR s FEE TS FHESHGHEL FBEXT 00T 1 -
SIER , LETF (o, 0DFISKIFR ? B0 =5, BNA 1-5=5 IEM, X s=5+ti(teREL t # 0,5€C)
0 s=§-ti(tER Bt+0,sec) B3z, BUATEE, XEH NEEL X(n)(seCHs#
18s % —2n,n BEUFAIEREE, X (n) € R B X () # 0) BT AESISZAG, 0/ EET

SVFEEFNES EXTZESLS ESFﬁg‘EﬁEEE’\JEE(%,OiWWﬁ?E AU RAIME—ER
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EH MBS s S FETHEEES (WU —% ERERE—, ER— ¥,
U BRI N AEA T A 0) EE TS PESEGHIIES % TiRE % S S FEE
BN ER C 0B BNBARSE—. RESIIH T HFISTERTRL X (n)
(sez*, n BHMEERRERLH EFRSETE , W XRELG, X()(s€CHs =
18s # —2n,n WHFTEIERES X (0) € RE X (n) #0) REHIEPATSAIEBHE Re(s)= -
B im(s)#0 , #{UF SEMEBMIGRLE . REAEEAERZHE Rels)= ;8 Im(s)#0 K
—HAREEL , EILLFRIERA 7= Dirichlet FFEEREL X (n) (s € Z* , n IBIFTBLESL , X (n) R
Bx (n) # 0) RMEIRETERISTHASHT RSB, [ NWRSBELMHEL(S, X (n)(
s€eCHs#1Hs# -2n,n€Z*, x(n) € REX(n) # O)RHWEARMSR , I NREFEL

MEIFFARY LAURBRL(s, X (n))(sEC B s# 1,Hs# —2n,n€Z*, X (n) eR B X (n) # 0)EREYL

W\

A9MERR | BPL (s, X (n)) = 0(s€C H s# 1 Bs # —2n,n IWEFTBIEEE, x(n) e RE X (n) =
O)HIRIEER s=+i(te R0 s=-ti(t€ Rt#£0) , AR , Re(s)RELET; , T Im(s)
VIRESLE B Im(s)RETFE,

#EHE 4:

SFHEASE s , X (n 2 Dirichlet $HEF EHELA TR

1 FE—NMNEE# q, 15 X (n+a)= X (n);

2: HnflgREZRERS, X(n)=0;

3: YHESEEE aF b i, X (a). X (b)= X (ab);

IR g=2k(k € Z*) , 3N n 1 n+q HEZRE , FEWMR x(M=0 (Y ENFABIEZE )
X(n+q) = X(n) =0(nfln + q WENFTAIEEED,EA n (n BHTEEHRE ) a=2k(k € Z*)
AREE , MR n fl n+q FREEREY , HEMR x (V=0 (Y BNABEESE ) fxn+q =

X (n) =0(n 1 n + q IBENATEIEETED, B9 n(n EHFTE AL ) # a=2k(k € Z)ARRER | BB
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A X (n)=0 ( n€Z*+F0 n F n+q BHFFERE ) FEWTHEZEE a F b X (a) X (b)= X(ab)

(a€ z*bez* , a IWENFTERE , b BEFTERE ) | BRAINFISTEAFERE X (n)FTHHARY
=AM (nezt, FE 0 BEETERE ) BERABTSRENEY , SFBTmEE
H, XTAEBERE k, FELRSXISTE (pp+2k) (kez™) XY, 1849 F , EEHFR
ABRIBTISHEE TIXAMEE, % k=1 B , IRFIESTBOSM FIEREURE. BROiEH
= Ls, X)) =0(s€CHs#1,nez" HniBEFAEEEE, x(n) e REX () #
0,a(n) = a(p)= X (M),P(p , §)=————). [N REIBIORHIL APARFIBITIBE VPR,

1-a(p)p~s

FENRRFAIBI BN , AT RSB ISHEEHNER BN,
Reasoning 5:

AT EBEATAPE TS REHMNTRERHRE TEE | RIVFENREBEER, KEE
IR T KA BRI X (n)=1 (ne Z* , B nEHABIEEL ) WREBEIKFRE
FSAERREI X (n)20 (ne Z* , E n IBOATBIEEEN ) B9 NEREFEE , HIEH T IKFITTERHE
BRE X (p)#0 (p € 2" B p BHEATERE) B—MFHFIL Ls, X (p))(s€C Hs # 1, X (p) €R
and X (p)#0, p € 2* B p BHATEERE , BIF 1) RETE, UHEBRBE—THARBE-
FES/RERUEE, (MITRERE |, BiE-FER/RERRRE , LIBEMtNF T8RS |
IREESRRIIKFITEE LB.1 ) (B € ARFPEEFEFHLER, HIIBRE—TIHFIRSE L
BRERtT 4. EELEANERERE | XEKFIE Ls, X (n))(seC B s# 1,

nez", B nBEREEEH)NREN., BENBIKFIRE s X (n)(seCBs#1,ne
z+t , En BHFAEEH) RBHBBTERE (s)(seC Bs # 1) RHMXR. XE
X (n)(nez* BnBHAEEREH) R — I KFRERMNVEFLEE  BENXIH, 78
X(n)(neZ* EnBHAEERH) 2 —MERE. Us X (n)seC Bs#1, X (n)ER,

n€ Z* B n iBHATEIEEE) REFT LT RABAN S E AT AREL, KR HIERA
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TXTFATE X (n)(nez* B n IBFHFTEIEEED) | L(1, X (n))#0(seC H s#1, X (n)eR B X (n)#
0,nez* B n WHFTEIEEE ) , NIEBRTHFREEE. KF=EEEEY  WFHER
FE#a d FELSSHREFZN fand H n SIEEE IIEEHG a+d a+2d,a+3d ...,
hERHETIR , REIER d FIREUER 2 EBFLRA. R

X(n)(nez* BnBHABERE) RERHME, BA Us X(n)(seC B s+ 1, X(n)eR,
neZ*H n BHFTBEIEREE) £ s=1 LB —PRREE. KFREEN TIKFI R ERE
L(s, X (n))(seC H s# 1, X (n) €R, neZ* B n BHFTEIEEE)) ) FHHIEREH

X (n)(neZ* B n WFHFTHEIEEE) AR

1 FE—EE# g, (18 X (n+a)= X (n)( neZ* B n IBENFIEIEEEY)

2.3 n(nez* B n BEFTEIEEEH) g RIEEZRENAT , X (n)=0(ne Z* H n IBENFTEIEEE ;
3 . XFHEHTIEEEEL a F b, X (a) X (b)= X (ab)(a B—PNIEEEE], b 2—NEEE);
MIKFITZEERREL L(s, X (n))(seC B s# 1,X(n)eR, neZ* H n BINFTBIEREHIIRLR | BE
Z&H , 24 Dirichlet fHESEEREN X (n)=1(seC B s# 1, neZ* B n IBEFTEIEEED) , IXMAF)
SRS L(s,1)(seC B s# 1, X (n)eR, neZ* B n WENFHEIERE)) TR T 222 {(s)(seCand
s+ 1) BREL , FILRRE (s)(seC H s# 1)RIKFITTEREL L(s, X (n))(seC B

s# 1, X (n)eR,neZ* B n IBENFTEIEREE)RI— MEFFRREL , ATUAZSRHESSREL
X(n)=0(nez* B n BEFFAIEREERT , IRFRAIKFISZERE Ls, X (n))(sec B

s# 1, X(n)€R, nez* B n BEFTAIEREL AT UEAERE. SRAESSRE X (n)=
O(nez* B n RENFTE LR , BHRFRIDIKFITEEREREL L(s, X (n))(seC B s# 1, X(n)eR,
nezt B n BENFTEIEREE AT UFEREL, SIS X (n)#1(ne 2 B

n BENFTEIEEELES |, B FR/IIKF e B RERIAFTUHEREL. L(s, X (n)(seC B

s# 1, X(n) €R , neZ* B n BIFIAEEHFRANTHERE s B—PSSHBT , BBAXT
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FRERHIERREIE X (n)(neZ* B n IBENFTEIEEEED) | L(B, X (n))(BER, X (n) €R, neZ* H

n RENATEIEEEE)) WARIBHIE-FOE/RRE. o WARIE-FEIE/RERES L(B, X (n))(BER, X (n)ER,

n€ Z* B n iBEXFTEIEEE) EIKFITTEREL L(s, X (n))(seC H s# 1, X(n)€R, neZ* H

n EEATE IEEH N — MR RE , BB TS/ RERIEEEIEIE-Fs/REN LB, (n)(B

€R, X (n)€R, n€ Z* B n WINATEIEEENAAZFT FTLABSE-FEE/RKT L(B, (n))#0(BER,#-2n,
ne Z* B n IRENATEIEES ) RISERESSIER , WEF 7 IUE(HMIIKIE 7 BRBFIFEHE R
TIEBEXT AR | B IS — T ENEBBRREF IS/ RE A8, BE LEEEAIE

BEIdiE. S -

S X)) Xmn(s) X)) (=)t
GRH(S, X(n)>=L(S, X(n))=z n? (11121 Ss) (1_:1—5) ( n)S

n=1

X0 S S
T

(— "N - L
—21- S)Z ¥ )(cos(ln((n)) + isin(In(n)))t
(_ i i X(n)(n~°(cos(In(n)) + isin(In(n)))™")
(1= 21-5) 5)
( 1)n 1 2

o S)Z X(m)n~°(cos(tin(n)) — isin(tln(n)) )

(teCHt#0,seCHs=#1nezt BniBBFREEEL). B
(s)=25m~ 1Sm( Bra-s)g1-s)sec B s= 1)(&=7) ,FElt , 208 BeR and = —2n(n € Z*) ,

ABA T(s)=0. It

LB, X(n >>-( D zn L X(m)(n” B(cos(oxln(n))+lsm(0><ln(n>))—( . zn L(X(m)n™?)

() _B><x<m Po X@)27P + X(3)37F - X@4TP 4+ ), X xeﬁﬂ%%ﬂ?’fﬁﬁﬁ’ﬂﬁa

EAUSEEHNRAISEEHRAE— NI ATEHNREE , BAXm) erBE X (D= X(2) =
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X(3)=Xx@3),..., Fr LA n‘B>0(nEZ+EnﬁﬂﬂﬁﬁﬁE§§ﬁ)E 18— 2B < 0,38 — 4B <
0,58 -6f<0,.,n—1DF-m)P<o0,..,81F-26>0,38 —48 > 0,50 — 6P >

0,..,(n— 1) — (k>0 ,Eﬁio,
1-277

R X(n) #0( X (n) € R,n € Z* Hn BENFAAIEEE)) B BER and B+ —2n(n€Z*), BB
2 LB, X(n))#0(BeR B B# —2n,n € Z*, X(m)eR B X(n) =1, n € Z* B n BEFREEEL)
B LB, 1)#0(BeR B B+ —2n,n € Z*, B n BEFTEIEEE), FILAXTTERE ((s)(s€Cand
s# 1,5 # —2n,n € Z%) RECEHR, WRs # —2n(n € ") , BPPATCIINAIERE-FIE/RR
#LBL(BER HB#-2n,nezt H n BEEEEH) A FEAIHETR. R
s#-2n(nez") , HEMRBE-FEEREE LB X () (BeR BEB#-2n,nezZ* Hn
BN FrE EEE) AT R |, XEREWNRs # —2n(n € Z7) , BPARE((s) (seC
and s# lands # —2n,n € Z1 ) RPAFEZTENALHNT S  XEKREWNRs # —2n(n €
ZY) , BRATMERE L(s, X (n))=0(seC and s# 1,ands # —2n,n € Z*, B n IBEFTEIEEE)
REBAFETE s HATHTR , BT XS L(s, X(n))=0(s€C and s# 1,ands #
~2n,nez’, X(erR B n WEIEEREY) FHEIELHE s=Hi(teR,1£0) F
s=-ti(teR.t20) , FIFTERH , AR ST BRI MBS LML,
MR X(n)=0(nezZ* HniBRRBEREH) 8k PeR H B=-2n(nez*) B
AL, X(n))=0(BeR B B# -2n,n€eZ*, x(n)eR ,HnEBFBIEEL) H LB, 1)=008
€R and B# —2n,n€Z* HniBEBFRBIEEL) FTLANTEE ((s)( seC and s# 1,5 #
—2n,n € Z*) BRECKIR, WIRs = —2n(n € Z7) , BBACTIRAIBAIE-FEHE/REEY L(B,.1)(BER
BB #-2n,nez" B n BEFREEEHMFEALHET R, XEKREUNRs = -2n(ne

ZYYy , BBAT M ERE L(s, X (N)=0(seC and s# l,ands#—-2n,n€Z*',nez* H n
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EEFEEEEE) REMBFERE s AEEESHIE R |, ERST YEE L(s, X (n))=0(seC and
s# 1,ands = —2n, X(N)eR n € Z* , B n IBENFFEIEEE) @%ﬁﬂggﬁiﬁﬁs=%+ti(t€R,t¢0)
il S=%-ti(teR,t¢O) , RAZEARE , KR R s B e I S B iE R ER T2 AL,

. 48
ERESRSANBEFE LR XRERZHNT N REFEHIIPREREEIZE NEREFEL
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