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1. The Main Conclusions to Be Used in This Paper

1.1. Theorem A (Be Summation Formula) [1]

b(n) (n =l,2,---) is a plural column, The and function B(n) = Zb(n) , to set

n<u
up 0<u, <u,, fu) interval [Ul,uz] continuous differentiable function of, so

there are

> b(n) £ (m)=B(u,) f(5,)-B(u) f (u)-[“B(u) F(u)du (1)

Uy <n<up

special: if u;, =1,u, =u >1, Have a type:

> b(n)f(n)=B(u)f(u)-[ B(t)f'(t)dt )

1<n<u

1.2. Theorem B (Prime Number Theorem) [2]

1) A. Walfsz the results of the:
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(9~ 0020{xo{ -0 ot -]

2) In “Riemann” The prime number theorem under the condition that the

conjecture is true (Vonkock the results of the).

1
7(x)= LiX+O(X2 log XJ

1
0(x)= XJrO[x2 log? XJ

3) Theorem C (Siegel-Walfisz) [3]
Set 1, kis suitable for (I,k)=1 and 3<k< (log x)k" . The natural Numbers,
Among them, kK, is any normal number, then:
z(x.k,I) :Llix+0(xe’a°m),
o(k)
Here a, >0, And with the “O” the relevant constants depend only on k.
4) Theorem D (Mertens 1874)
If L(l,X) #0, for any model q Non-principal features hold, so for any of
these (a, q) =1 the a there are:
1 loglogx ( 1 ]
—=——7——+¢(a,4)+0| — |(X > ),
pZ P o) (29) Iogx( )

p=a(modq)

1 1|1 - x(p)
Among them ¢(a,0)=——=1y7-) | log| — [-= |+ > X(a .
=@ % T e A

p

2. The Proof of Summation Formula
2.1. Theorem 1

Set a(n),f(n),fortherealfunction, A(X):Za(n)zg(x)+0(go(x)),

Meet the conditions:
1) g (X), Jo (X), f (X), f'(X) isinterval te [y,OO), continuous function ofj;
2) For any small positive number &, in te[y,OO) Satisfy condition on:

|9, (1) /(1)) < (t(logt)l“ )71-

2.1.1.When 1<y <l When

2 a(n)f(n)=g(x)f(x)-

y<n<x

—j )dt+0[

Among them A(y)f(y +j A(t)- '(t)dt, for only with “y” related
y

g(t) F"(t)dt—A(y) F(v)
3)

X ey 8 ey

100 (1) ()]t + g, () ¢ (x>|]

constants.
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2.1.2. When y Sufficiently Large

2 a(n)f(n)=g(x)f (X)—Tg(t)f'(t)dt—g(y) f(y)

y<n<x y

x (4)
+O(.f|g0 (t)f ’(t)|dt+|go(x) f (x)|+|go(y) f (y)|J

Prove:
1) When 1<y<1<X when, by “(1) type” available

3 a(0)1(1)=A0) 1 (0-A() T ()] AW (D)t
=g(x) F(x)+0(|gs (x) F (X)) A(y) f (¥)
~[(A®M)-9(t) F'(t)dt-[ o (1) F(t)ct

y

=9(x)f (X)—jg(t) F(t)dt-A(y) f (y)—T(A(t)—g(t)) F(t)at

©

“[(AD-0(1) £ ()3t+0Jas () (1))
-9 1(0=[a() F()dt-A() F (1)~ [(AD-g (1) ()2t
0 o900 )

Due to the 1<y <1, due to the

©

A(y) T (y)+[(A(t)-g (1)) f'(t)dt <<1+]°|(A(t)_g (1)) /()]

y

<+ T|g° (O f'(t)]dt< 1+T(t(|09t)hg )71 dt <1+log™y <1
y y

Namely: A(y) f (y)+J.(A(t)— g(t)) f'(t)dt For only with “p” Related con-
y

stants.

2) When 1<y <X,and ySufficiently large, by “(1) type” known:

2 a(mfn)=AK)fx)-A(y) T (y)—TA(t) F(t)de

=g X)f(X)—g(y)f(y)—fg(t)f'(t)dt—J(A(t)—g(t))f’(t)dt

y y

+0 ﬂgo(t)f'(t)|dt+|go(x)f(x)|+|go(y)f(y)|]

Notes: Set some strings attached, Such as when x>t>T (Among them:
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T >Y) when, |g,(t) f’(t)| < (t(logt)m )71 To set up, At this time

A(y) f( +T (A(t)- '(t)dt ” As with the “y” “7” Related constants.
y

For not meeting the conditions |g0 (t)f'(t)| < (t(logt)l”)_l can be

summed as follows:

2.2. Theorem1'
Set a(n) It'san arithmetic function, A(x)=>Ya(n)=g (x)+0(g, (%)),

Is a continuous function of, then

2 a(n)f(n)

I<y<n<x
x x (5)
:J‘g’(t) f (t)dt+0(j|g0 (t)f ’(t)|dt+|go (x) f (x)|+|go(y) f (y)|]
y y
Prove: by Abel the summation formula is easy to know:

> a(n)f jf(tdA jf d(g(t)+0(g(1)))

l<y<n<x
—> conclusion.
3. The Proof of Several Common Conclusions about “Prime
Number Theorem” [3]
Theorem 2 (Mertens Improvement of Prime Number Theorem)

[4]

3 1
Verification: 1) )’ logp _ logx+ A + O(exp(—c1 log® x(loglog x) & D ,
p

p<x

2) Z =logx+A, Jro(exp(—c2 log® x(log log x)’% ]J

p<x P

1) e 3 1
3 1-—|= O] exp| —c, log® x(loglo 511,
) %‘[( pj logx FO| &¥P| G109 x(loglog x)

Among them A,, A,. For constant, ¢;> 0 (/= 1, 2, 3), Yfor Euler constant.

Prove: From the prime number theorem:

0(x)= 3 log p = x+0(xexp(—c log° x(log |ogx)§D,

p<x

ke A(1)=00%). ()=, 5,(6)~xexp{ clog (iglog

f(x) :%, f'(x) :—X—lz,Easy card with it.

The foot “(3) type” all conditions of, by “(3) type” available:

DOI: 10.4236/apm.2022.129042

544 Advances in Pure Mathematics


https://doi.org/10.4236/apm.2022.129042

Y. M. Wang

log p x1 =0(t)—t
— =1+ =dt ———dt
l<;§x P +J.1 t +Il t2

3

b 1
exp{—c log® t(log Iogt)SJ , )
+0 J:O dt+exp[ 5}

t —clogs x(loglog x)

(when c>c >0 when, Easy card:
3 1 3 1
exp(—c log® x(log log x)SJ log? x < exp(—c1 log® x(log log X)SJ )

=1+ log X +f%dt

3 1
exp[—c1 log® t(loglogt) s

+0 jw

j 3 1
dt +exp| —clog® x(loglog x) s

=1+log x+j1w%dt

3 1) . 3 !
Jro(exp(—cl log® x(log log X)S]j tl dtzt + exp{—c log® x(log log x) s D
X Og

t2
— 3 1
=log x+U1°° 9(2 ! dt +1J+ O[exp(—cl log® x(log log x) s B

If the:

o - 3 1
=1+log x+J'1 o) tdt+0(exp£—c1 log® x(log log x)'sB

o(t)-t
tZ

A&:T dt+1,
1

Ifthe A For constant.
3
2) A(X)=0(x), g(x)=x, go(x)= xexp(—cmgs x log log x)éj»

1 logx+1
f = s f, =——,
(x) xlog x (x) x? log? x

It is easy to prove that it satisfies “(3) type” all conditions of, by “(3) type”
available:

1<Pst:E 2<pgx6_5 log x 2t|ogzt 2

: 2(0(t)t)(logt +1
11, ¢1.1,1 |ogt+1dt_g+f(()2)(2@J+)dt
t“log-t

3 1
wexp[—clogf’t(loglogt)5}(Iogt+1) , )
0 dt +exp| —clog® x(loglog x) 5
J tlog’t +p[ g (gg)j

X
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—t)(logt+1
Ioglogx+( IoglogZ+I o) )( 9T )dt]
log2

> t* log® t
3 1
Jro[exp(—c2 log® x(loglog x) & J]
—-t)(logt+1
Among them: A, = —loglog 2 +I )tz I)( > tg ) dt, for constant.
2 0g

3) By “Mertens” Formula to know: Y 1 loglog x + B, + O(IL] > among
0g X

P<x
them B =Y +Z[|Og£1—ij+lj.
P p) P

Knowing from the evidence before:

3 1
z% =loglog x + A, +O(exp(—c2 log® x(loglog x) s D
p<x

=>B-A= O[IogX] 0 (x—> o when)

= constant A, = B, Y+Z[Iog(1——j+_j

p<x P P

+o(eXp[_cz og x(loglag X);B
a3 2
= pio-4)-on{ monsv -2
+O{exp(_c2 o5’ x(logiog X);m
SNINER -
s exp(o(eXp(_cz og¥ x(fogl X);m

e 2 1
= +0| exp| —¢, log® x(loglog x) 5
log x

Inference 1:

|0 3 1
Verification: 1) )’ ogp Iog( )Jro[exp[—c1 log® y(loglogy) s ]]
p

:>z =loglog x+Y +Z(Iog[l—%)+£}
p
3
5

y<psx
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3
2) z l:|og[:zg§j+o[exp[—cz log® y(|09|OQY) B

y<p=x P
1) _logy 3
3) []|1-=|= 1+0| —¢, log® y(IogIogy)
yepsx\ P logx

Prove: It can be derived directly from theorem two.

Inference 2: Two identity relations:

1) T (t)=z(t)(logt-1) \.

tZ

dt=0

2
2 T@ )(logt—1)—7(t)log*t
2 t? log® t

Proof: if so

A(X) = 7(X) = —— +—2 +o[ X ]

Iogx log® x log® x
X X
X)=——+—— —
9(x) log x Iog X 19 (%)= log® x
log p

, available

1) Take f(x)= logx , using “(3) type” Y
X

1<p<x

2 (logt - 1

A= dt+1

»—ﬂ—.

2) Take f(x)= 1 , using “(3) type” Y. l, available
X 1<p<x p
t
(t)-
¢ logt
A= [

2

dt—loglog2.

Take the above A,, 4, is compared with the corresponding value in “Thero-
rem 2”.

Inference 3: A,, A, other forms of values:

1) Take f (X) ,

20(t)-t 2(logt—1)7(t)—t gp
= dt41= [P -y - ~-1.332,
Aol T 2 5(p-1)
=(0(t)-t)(logt+1
AQZJ'( ()2)(2g )dt+ 1 —loglog?2
2 t“log”t log 2
2) t
-7 (1) Iogt 1) 1
= [————dt—loglog2 =Y +Z[Iog[1—6j+6jz0.216
2 p

Proof: a little.

Note: For A,, A,, the various expressions of value are derived from different
methods used to prove “Theorem two”, some of which we have proved, some of
which we will prove later, but it is worth mentioning that many times we just
need to know that it is a constant.

Inference 4: An improvement on theorem D,

DOI: 10.4236/apm.2022.129042 547 Advances in Pure Mathematics


https://doi.org/10.4236/apm.2022.129042

Y. M. Wang

9O = g () =te o

2(q)

Easy card: |gO (t) f '(t)| < (t(log'[)b”S )71 (>0 when),

Make f (t) =

If the conditions of “Theorem 1” are met, the following can be obtained from

“Theorem 1” and “Theorem C”:

1 1 z(2,9,a)

E - = E —_—t—
p<x p 2<p<x p 2

p=a(modq) p=a(modq)

:%é_l‘%(_%jdt—I[n(t,q,a)—%J[—tiz]dt

+OU tg20loat | ‘dt+ xe o1t . J
" X
lit
loglogx  li2  loglog2 % ta.a)- o(q) ,
_10g%09x g g +J 5 dt+O(e’aﬂm)(aé >0)
o(q)  20(q) 2 t

It is easy to know from the above formula and “Theorem D”:

7(t,q.a)-

t2

lit

claq) = li2 IoglogZ+°°
Sy !

Namely:

1 _loglogx —agflogx | (47
% A +c(a,q)+0(e )(a0>0).
p=a(modq)

Theorem 2! if “Riemann” If the guess is true, then:

1
1) Zlo%z Iogx+A1+O[x2 log® x},

p<x

1
2) leloglogx+Az+O[x 2 Iogx],

p<x

_1)_ e =
3) !:[X(l pj IogX+O[x ]

1
Prove: using “Riemann” If the guess is true, then “6(X) = X+O[X2 log® XJ

This conclusion, the proof process is the same as “Theorem 27, so it is omitted.

p<x

/\(n) 3 1
Theorem 3: 1) ZT:Iogx—Y +0| exp| —¢, log® x(loglogx) 5 | |,

lo 2 .
2) 2% =logx-Y +O[exp(—c1 log® x(loglog X)_SH .

p<x

Prove: 1) The first A =-Y — )
2 p(p )
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> logn= >’ {i}log p+ . [%}{%}Jr X log p
1<nsx 1<px| P 1<pedx| L P p p[logpx]
X X X X
= — (log p+ —+—++————=+0(log, x) |lo
1<;<x|:p:| gp 15;&{ pz p3 p[logpx] ( gP )J g p

Z {p}log p+ Y xlogp O(x/;) (6)

1<p=ix P(P-1)

1<P<f{ }Iog p+1<n<f[9( 9(\/;)}1%:{ p(k;g Fi) 0(vx)

o
:szq;lo%ﬂgf (nJ Vo[ )+XZ I(Ospl)m(&) )

A prime number theorem:

0(x)=x+0(x") = x+0(xexp(—clog§ x(log log X)_;B J

= > logx=x )] IOﬂ+x > 1—x+xz log p

1<n<x 1<p</x p lsns«/;n p p(p_l)
140
+O[Vx+x2 + Y [ J
1<n<f
log p ( ( 1 D log p
=X + X Iog\/;+Y+O —X+X
Kpgf p Jx %p(p—l)
3 1
+O(xexp(—c"1 log® x(log log x)SD

=x Y m%+x(%logx+Y—l)+xz log p
P

1<p<x p(p_l)

3 1
+ O[xexp(—cj1 log® x(log log x)‘sD

> logn = xlog x—x+0O(log x)

1<n<x

logp 1 log p L2 1)
= =—logx-Y — +0| exp| —¢; log® x(loglog x) 5
pzf p 2 %p(p—l) ( ( +og" x( )

|o 3 1
= ogp =logx-Y - Z +0| exp| —c; log® x(loglog x) &
1<p<x P ( _1)

Theorem 2

v log p
SA=T %p(p—l)
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)

1< p<i/X

p

_y logp,

1<p<x p

Theorem 2

1<p<x

G

(

IO&.}_O
1< p<A/X p(p_l)

;

3 1
=Y A(n)=logx—Y—ZloL+O exp[_clmng(loglogx)SJ
1<p<x p p(p_l)
el
+ +0| —
1<p<a/x p(p_l) \/;

=logx-Y - >’
p>+/x

log p

p(p-1)

=logx-Y +O(exp(—c1

+O[exp[—cl log® x(loglog x)‘in

log®
log p

S logp _ D Ing+ D

1<p<x p_l p

1<p<x

Theorem 2
= > logp _ log x—Y
1<p<x _1
log p

(p-1)

=logx-Y->’

p>x

+2

l<p<x p

log p

p(p-1)

=logx-Y +O[exp£—c1

Note: The paper proves “

method of theorem 2.

1<p<x p

(p-1)

;

3
+ O{exp [—cl log® x(log log x)_% B

log p

p(p-1)

-2

p

3

log® x(log log x)‘ijj

Jro[exp(—c1

3

log® x(loglog x)én

log p

AT D

p

”. In fact, it is another proof

Theorem 3! If “Riemann” conjecture is true, then

) >

1<n<x

2) > Ioi_?zlogx—Y +0

1<n<x

1

A _ log x—Y +O{x2 log? x].

1

X 2 log? xj.

|

Proof: using the “(1)” process in “Theorem 2” is the same as the proof of

“Theorem 3”.

Corollary 1: Let N'be even,
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a)(p):%,(P,N):l,

the
)log p

5 “(plogp

w<p<z

log N

| =
loglog N

+0(loglogN); when o <
o[%2")

1
+O{exp[—c1 log® w(loglog w) 5

Prove: Club meets the condition l<@w<p<z,

number of is &, then we know:

0g

SR

2

logN
[0

log N
loglog N

’

lo +

g <a)slogNexp[c{

z
(2]

log

eI~

)
)
)

(
(
(

ko
N=pppspe =k <k=Y1,

log® (loglog )5

1
D; when log N < a)exp(

1

)

o(loglog a));]

3
—c, log®

p|N In the “p” If the

=
m=1
o <N=k< logN
logw
3 log p <3 log @ <k Ioga)’
w<p<Z p_l w<p<z (9] (9]
pIN pIN
. Iogp<< log N .
w<p<z p_l w
pIN
Easy to prove:
> M« loglogN = ) IOLP« min(lo@JN ;loglog Nj, N
Fi e P
5y o(p)logp _ 5y IogP_Z log p ~
w<p<z P w<P<z P_l w<p<z p_l
pIN
—
Theorem 3

= Conclusion.

Note: The result we have obtained is actually an improvement on an impor-

tant result cited in the screening method to prove goldbach’s conjecture. Of

course, there are several related formulas that can also be improved, which will

not be described here.

4. The Application of Summation Formula in “Dirichlet”

Function [5] [6]

Theorem 4: If the Y d(k)=x(log X+2y—1)+O(X9)

k<x

lS9<1 , the
4 3
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’1) (¢, For a constant),

I)Z()

k<x

2) Z{ } (1-Y)x+0(x").

k<x

Prove: 1) make A(X)=Zd(n), g(x):

n<x

%Iogzx+2Y log x+¢, +0(x’

x(logx+2Y -1), g,(x)=x’,

f(x)==, f'(x)= —iz , It is easy to prove that it satisfies “(3) type” All condi-
X
tions of, by “(3) type” Have to:
k k

5 40, 5 9

1<k<x K 1<k<x k

—1+(log x+2Y —1)+j'°gt+t¢
1
. 2, d(k)—t(logt+2Y 1) .
+ [kt . dt+OUt“dt+ x“j

t

. 2, d(k)—t(logt+2Y -1)
=—Iog x+2Y log x — 1+2Y+J.1<k<l 7 dt+O(X6_l)
Zd( )-t(logt+2Y 1)

1
="log®x+2Y log x +| | &k
2 g J ! t?

dt-1

dt+2Y -1 +O(x‘“)

d(k)-t(logt+2Y -1)

The constant ¢, = I Lkt 2 dt+2Y -1.
1

RN
= x[logx+Y +O[%)j—(x(log X+ 2Y —1)+O(x6))

:(1—Y)X+O(x“’)

2)2{} 2

Theorem 5:
Ifthe Y d(k)=x(logx+2Y —1)+A(X), the:
k<x
n d (k) log[t] logt
Z;T Iog n+2YIogn+(Y2 2.[( ] t dt
1) ,
Jﬁl_z{E logn
(0]
o)

The constant ¢, =Y? - ZI[IOQ[] IO—gtjdt

[t ¢t

iAt(zt)d —(1-Y) —2?['°g]t] t jdt o('o)g(xj,
T

A(t)dt =0(xlogx),
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| n 1 k?2 o 2
=2) —|log|— |+Y + +0| — | |-
Z{k g[k} 2{”} (nz kzzlk
k

M5
|
=}

«Q
I/
~

+
_<
|
——
Fl =}
—
+
H
SN—
+
(@)
/N
N N
~
|
TN
M5
x|
%

n
1_2{}
G\ i @
_| 210gn+2v -3 .Zl_zzlogk_I_ k +O[£j
k)iak i3 k

k=1 1

ugner ﬁ}ﬁio@} oo 2 o)

TN a1 RN

k=1 k=1 n
Jn-1 N
= %Iogn+Y+{ T/}ﬁ 2 | %|0gn+y_{ r:/}ﬁ 2

-2 Zl Z{n}

Jn N

logk k +O(Iognj
a k n

k=1 n

3 ({x/ﬁ}—ijlogn ﬁl—z{rk]}
=—Iogzn+2YIogn+Y2— 3

N ?)
& o k logk
_22 g ( g j
while
flM:fwﬂ loglt] _logt |y, [Lrialogt o
ko [t] ¢ Lt

=%|og2([ﬁ]+1)+ LW“['O[Gi%t] Iotgt] "
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=%'ogz(W+l)+f('°§§‘]—'i—g‘Jdt—m'°ﬁﬁ‘] W w

1) —Iog ;[Iog\/_+ O(%sz
n+<1 ol

2) Lw(lo[gigt _Ingtjdt«L(lc[)g]t Iogt] rologt <[ Iogt

gn

For constant

Iogt—{t}+0(t12j

log[t] logt) (= t _logt
3” [ tjdt_f{ﬁ%1 [] |

i el
__[f Ic;gtt 1)d +O(Iognj
_ J.( Iogt 1) O(Iorg]]nj

1= logt-1 logn
———dt+0
T g [ n )

ey

will (1), (2), (3) Can be substituted into Equation (8), available:

1
—_ \/ﬁ} log</n
Glogk 1, ,  cof logt] logt (2 { j logn
Z;T—glog n+L( ] - Jdt+ 7 +O( 5 j

Then substitute the above formula into “Formula (7)” and sort it out

i#z%logzmrw Iognj{Y2 —2[?[%—@}&]

n 9)
&, 1_2{k} logn
+ +0
S
2) By

Sd(k)=n(logn+2Y -1)+yi-2 3 { } o)

k=1 1<k<y/n
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=n(logn+2Y -1)+ 37 [1—2{%}}0(1)

=Zd

k=1

/\

0 -2}
=logn+2Y -1+ )]

>
-
S
%
>
+
O
I/
=
~—
~
—
=
N

o d(k) @d(k) 20

From “Formula (2)” in “Theorem A” = .|.1 tz dt ]

o k k=1 N

(9)
(10)

2. d(k)
:flnlskﬁ = —Iog n+2Ylogn+Y? —2[" (Iog[t] IOgt]dt

t? [t] t

k=1 n n

&12{:}&(.@} { . i{k}w(%)}

“1<Zk;td(k) 1, 2 2
=[ = ye dt:EIog n+(2Y -1)logn+(1-Y)

_ZLOO(% Iotgt]dt O(Iognj

20 gt ffgtm‘” "

—(1-vy -2f ('Oggt] : Jdt o['og”j

1t2

namely,

_[:A(t)dt:(l—Y)z—ZIlw{log[t]—m—gtJdHO(m%j (11)

t? [t] t
3) (1) by
At AWM e A AW ], (A0 A 1
ek dt‘L[ Ol JH[ Ol Jd”o(?)
A A [ 1 1) [ [t](togt] +2Y -1)
(- Lﬂw -

_t(logtt+22Y _1)Bdt+0[§j
J'w[A[i[]t]) At(zt)]dwo[f[t Iogt~ti3+ I:Tjdtj+0(%}
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.Y A(t) :rﬂdwf[ﬂ_A(t)JdHo('oﬂj (12)

2) 1;xA(t) j ()dt—j( ([t))- (t))dt+O(A(x))

J'( (logt+2Y -1)- [](Iog[t]+2Y—1))dt+O(x)<<xlogx

:>LXA(t)dt = Y A(t)+O(xlogx)

1<t<x

= tzd(1<m<t$j+o(xlog X).
(12) :|L

o dt_;td[; r§>dm+1[ r)_ar >]dm o(.otgtﬂ

+0(xlogx)

:thzd(f:%dm+O(|Ot—gt)]+0(xlogx). }

(11)
:>.[ dt—_[ t d[l Y): Zflw(%—li—qut+O(I0tgtn+0(xlogx)

_f t d( (IOgtDJrO(xlogx).

< xlog x

Type jle(t)dt =0(xlogx).

Note: 1) This paper proves that LX A(t)=0(xlogx), while

3
Lx A% (t)dt =c'x? +O(X|0g5 X) (Dong Guangchang, 1956) [7], if you combine
these two equations, you can understand it better “ A(t) ”. Some variation rules

of.

1
2) We can further prove this in other ways, Z A(t) =EX|0g X+O(X) , and

I<t<x
then get LXA(t)dt =0 (X) , I won’t go into details here for lack of space.
Theorem 6: The function w(n) (or Q(n)) improvement of relevant conclusions

(8] [9]:
1) Zw(n)=ongIog+A2x—(1—Y)L+O[ X2 ]

nex log x log” x

2) Y. w?*(n)=x(loglog x)2 +(1+2A,)xloglog x+O(X) .

n<x
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3) > (w(n)-loglog x)2 = xloglog x+0(x).

o232
e HE
o 2lee 3 ]ee

logt tlog®t

Prove: 1)

~—
Il

2

r\>|><

Z{X}Iogp XZ—Iog p+O(ZIog p}
= b +J' pst P Pt dt
log x 2

tlog®t

Iog p
Iogt+A1d dt
2
5 5 tlog t

(13)

tlog®t log x

Z;.IOQp (logt+A) Z{ﬂlog p+o(|0;‘ XJ

T dt + 2=
X

1) Theorem two is easy to prove:

Y 19P_(10g1+ 4)

J'pSt p 5 dt,
5 tlog“t

For constant

%

{ tlog®t

) o1

log? x

2) By “(6) type” Easy card:

Z[ﬂlog p:xlogx—(1+§ p'(os_pl)JHo(ﬁ).

p<x

p
3) Theorem two: A =-Y —
oo

| 4z rolet) 1

= > w(n)=xloglog x+ A, X +O[Iogx}

p<x

4) By

Theorem 2

Will (1), (2), (3) (4) Can be substituted into equation (13), available:
Will
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X X
n)=xloglo Y-1)—+0 14
%W() xloglog x+ A, x+( )Iogx+ (Iogzx] (14)
2) w(n)(w(n)-1)= ¥1- X1
pain p?n
) X X
=2 w (n)-2wn)=>—|-> |
n<x n<x pa<x| PO p2<x| P
X
= —+0(x
2, 00
=2xzi—x Zi +0(x)
pa<x P4 p<yx P
p</x qSJ;
11 1Y —
Tz z) o }
p
Theorem 2 _
Ioglogi

P_ x(loglog x)2

=2 wi(n)-2w(n)=2x 3,

n<x n<x p<x

+2log2(xloglog x)+0O(x)

Ioglogizloglogxﬂog 1—M =loglogx+0O m -
p log x log x
p<vx

Theorem 2
(14)

= > w?(n)=x(loglog x)* +(1+2A ) xloglog x + O(x)

n<x

3) By (1), (2) The conclusions obtained are easy to prove:

> (w(n)-loglog x)2 = xloglog x+0(x)

n<x

Note: 1) The derivation process of “Q(n)” function related conclusion is simi-
lar to “W(n)”.
2) In this paper, “)"(w(n)-loglog X)2 =xloglogx+0O(x)” slightly better

n<x

than “Hardy-Ramanujan”, the results in.
3) With the 0 “ Y w?(n)” The similarity method of values will be easy “Selber

n<x

The formula” expressed in the following form:

9(x)|ogx+29(%jlog p

p<x
3 1
=2xlog x+(2A —1)x+0[xexp[—c log® x(log log x)_SD

Theorem of seven: if go(n) Is euler function, then:
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1) liminf p(n)=——

3 1
PET— 0 [n exp(—c5 (loglogn)s (logloglogn) 5 D ,
fi-seo e’ loglogn

Among them “c,” For the normal number.

2) If “Riemnn” If the guess is true, then

n—oo

. n -2
I|m|nf¢(n)=m+o[nlog 2n|.

Prove: This conclusion mainly uses “theorem 2 (Theorem 2’)”, the proof

process is relatively simple, so skip [10].
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