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含有两个不同素因子的盈不完全数

陶甜甜,孙翠芳

(安徽师范大学数学与统计学院,安徽芜湖241003)

摘要:对于素数方幂pα,设可乘函数ρ(pα)=pα-pα-1+pα-2-…+(-1)α.称满足条件2ρ(n)=n+d 的

正整数n为盈不完全数,其中d 是n的真因子.给出了含有两个不同素因子的所有盈不完全数.
关键词:盈不完全数;素因子;可乘函数

0 Introduction
Letσ(n)bethesumofthepositivedivisorsof

apositiveintegern.Thennissaidtobeperfectif
andonlyifσ(n)=2n.In2012,Pollackand
Shevelev[1]introducedtheconceptofnear-perfect
number.Apositiveintegerniscallednear-perfect
ifitisthesumofallofitsproperdivisorsexcept
oneofthem.The missing divisoris called

redundant.In2013,RenandChen[2]determined
allnear-perfectnumberswithtwodistinctprime
factors.Tangetal.[3]provedthattherearenoodd
near-perfectnumbers withthreedistinctprime
factors.In2016,Tangetal.[4]showedthatthe
onlyoddnear-perfectnumberswithfourdistinct
primefactorsare34·72·112·192.Recently,Li
andLiao[5]consideredaspecialclassofnear-perfect
numbersandobtainedsomeresults.



Asavariationofthesum-of-divisorsfunction
σ,Iannucci[6]definedamultiplicativearithmetic
functionρbyρ(1)=1and

ρ(pα)=pα-pα-1+pα-2-…+(-1)α

foreveryprimepowerpα(α≥1).Hesaidthatnis
imperfectif2ρ(n)=nandthatnisk-imperfectif
kρ(n)= nforsomeintegerk≥2.Infact,
Martin[7]introducedthefunctionρatthe1999
WesternNumberTheoryConferenceandraised
threequestions(seeRef.[8:72]).In2013,Tóth[9]

pointedoutthefunctionρhasadoublecharacter.
Forrelatedresearchofthefunctionρ,onecan
refertoRefs.[10-11].

Letnbeapositiveintegeranddaproper
divisorofn.Inanalogy withthenear-perfect
numbers,nissaidtobenear-imperfectanddis
saidtoberedundantif

2ρ(n)=n+d (1)
Inthispaper,weconsidernear-imperfectnumbers
withtwodistinctprimedivisorsandobtainthe
followingresult:

Theorem0.1 Ifnisanear-imperfectnumber
withtwodistinctprimedivisors,then

n∈{22·32,22·33,25·32,27·34,
28·35,22·5,24·5,25·5,27·5,
23·52,23·53,23·7,25·7,24·11,

27·17,3·5,3·7,32·7}.
  Throughoutthispaper,weusethefollowing
notation:p1,p2alwaysdenoteprimeswithp1<
p2;α1,α2alwaysdenotepositiveintegers;γ1,γ2

denotenonnegativeintegers;(
·
p
)denotesthe

Legendresymbol.

1 Lemmas
Lemma1.1 Ifn=2α1pα22isanear-imperfect

numberwith2α1,2α2,then
n∈{25·5,27·5,23·53,

23·7,25·7,27·17}.
  Proof Letn=2α1pα22 beanear-imperfect
numberwithredundantdivisord=2γ1pγ22 ,where
γ1≤α1,γ2≤α2andγ1+γ2<α1+α2.By(1),
wehave

(2α1+1-1)(pα2+12 -1)=      
3(p2+1)(2α1-1pα22 +2γ1-1pγ22 ) (2)

Thenα1≥3.Let

f(α1,α2)=(1-
1
2α1+1

)(1-
1

pα2+12
),

g(α1,α2)=
3(p2+1)
4p2 +

3(p2+1)
D

,

whereD=2α1-γ1+2pα2-γ2+12 .Theng(α1,α2)=
f(α1,α2)<1.Thusp2>3and

3+
12

p2-3<2
α1-γ1pα2-γ22 (3)

  Wenowdiscussfourcasesaccordingtothe
valueofp2.

Case1 p2=5.By(3),wehaveD≥23·52.
Thusf(α1,α2)=g(α1,α2)≤0.99.By(2),
wehave

2α15α2-5α2+1-2α1+1+1=9·2γ15γ2 (4)
  Ifγ2≥2,then2α1+1≡1(mod25).Thus20|
(α1+1).Itmeansthatα1≥19.However

0.99≥f(α1,α2)≥(1-
1
220
)(1-

1
54
)=0.998…,

acontradiction.Thusγ2∈{0,1}.Ifα2≥3,then
α1∈{3,5}.By(4),wehaveα1=γ1=α2=3.
Thusn=23·53andd=23·5.Nowletα2=1.By
(4),wehaveγ1=3,γ2=1,α1=7orγ1=3,γ2=
0,α1=5.Thusn=27·5,d=23·5orn=25·5,
d=23.

Case2 p2=7.By(3),wehaveD≥22·
72and

3·8
4·7+

3·8
D =g(α1,α2)=      

f(α1,α2)≥(1-
1
24
)(1-

1
72
)=
45
49.

ThusD∈{25·7,23·72,22·72}.
IfD=25·7,thenα1=γ1+3andα2=γ2.By

(2),wehave
2γ1+2·7γ2-2γ1+4-7γ2+1+1=0.

  Ifγ2=1,thenγ1=2.Thusn=25·7andd=
22·7.
Ifγ2>1,thenα2≥3andα1≥5.However

0.96…=
3·8
4·7+

3·8
25·7=g(α1,α2)=

f(α1,α2)≥(1-
1
26
)(1-

1
74
)=0.98…,
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acontradiction.
IfD=23·72,thenα1=γ1+1andα2=γ2+

1.By(2),wehave
2γ1+4·7γ2-2γ1+2-7γ2+2+1=0.

Ifγ2=0,thenγ1=2.Thusn=23·7andd=22.
Ifγ2>0,thenα2≥3.However

0.91…=
3·8
4·7+

3·8
23·72=g(α1,α2)=   

f(α1,α2)≥(1-
1
24
)(1-

1
74
)=0.93…,

acontradiction.
IfD=22·72,thenα1=γ1andα2=γ2+1.By

(2),wehave
2γ1+1·7γ2-2γ1+1-7γ2+2+1=0.

Thenγ2>1,α2≥3andα1≥5.However

0.97…=
3·8
4·7+

3·8
22·72=g(α1,α2)=

f(α1,α2)≥(1-
1
26
)(1-

1
74
)=0.98…,

acontradiction.
Case3 p2∈{11,13}.By(3),wehaveD≥

25p2.However

f(α1,α2)≥(1-
1
24
)(1-

1
p22
)=

15(p2-1)(p2+1)
16p22

,

g(α1,α2)≤
3(p2+1)
4p2 +

3(p2+1)
25p2 =

27(p2+1)
32p2

,

acontradiction.
Case4 p2≥17.By(3),wehaveD≥24p2.

Byf(α1,α2)=g(α1,α2),wehaveD=24p2and
α1≤7.Thenα1=γ1+2andα2=γ2.By(2),
wehave
(p2-15)2γ1-1pγ22 -2γ1+3-pγ2+12 +1=0.

Thenα1=7,p2=17andα2=1.Furthern=27·
17andd=25·17.

ThiscompletestheproofofLemma1.1.
Lemma1.2 Ifn=2α1pα22isanear-imperfect

numberwith2α1,2|α2,then
n∈{25·32,27·34,23·52}.

  Proof Letn=2α1pα22 beanear-imperfect
numberwithredundantdivisord=2γ1pγ22 ,where
γ1≤α1,γ2≤α2andγ1+γ2<α1+α2.By(1),
wehave

(2α1+1-1)(pα2+12 +1)=       
3(p2+1)(2α1-1pα22 +2γ1-1pγ22 ) (5)

Itiseasytoprovethatα1≥3andγ1≥1.
Ifα1=3,then
pα2+12 +5=4pα22 +2γ1-1pγ2+12 +2γ1-1pγ22 .

Thusγ2∈{0,1}andp2>3.Notingthat1≤γ1≤3
and5≡2γ1-1pγ22 (mod5),wecangetγ2=1,p2=
5,γ1=1andα2=2.Thusn=23·52andd=
2·5.

Nowletα1≥5.Ifp2=3,then
2γ1+13γ2+1+3α2+1-2α1+1+1=0.

Since3α2+1≡3(mod8),wehaveγ1=1.Thus
2α1+1-1=3γ2+1(4+3α2-γ2).

  Ifγ2≥2,then2α1+1≡1(mod27).Thus
18|(α1+1)and(218-1)|(2α1+1-1).Noting
that(7·19)|(218-1),wehave(7·19)|(4+
3α2-γ2).Itfollowsthatα2-γ2≡1(mod6)and
α2-γ2≡5(mod18),whichisclearlyfalse.Thus
γ2∈{0,1}.

Ifγ2=0,then
28(2α1-7-1)=35(3α2-4-1).

  Ifα1>7,then2α1-7≡1(mod35).Thus162|
(α1-7)and(2162-1)|(2α1-7-1).Notingthat
262657|(2162-1),weobtain262657|(3α2-4-1).
Thus14592|(α2-4)and(314592-1)|(3α2-4-1).
However,314592≡1(mod210),acontradiction.
Thusα1=7andα2=4.Furthern=27·34

andd=2.
Ifγ2=1,then

26(2α1-5-1)=33(3α2-2-1).
  Ifα1>5,then2α1-5≡1(mod33).Thus18|
(α1-5)and(218-1)|(2α1-5-1).Since19|
(218-1),wehave19| (3α2-2-1).Thus18|
(α2-2)and(318-1)|(3α2-2-1).Notingthat
757|(318-1),weobtain757|(2α1-5-1).Then
756| (α1-5)and (2756 -1)|(2α1-5 -1).
However,2756≡1(mod34),acontradiction.Thus
α1=5andα2=2.Furthern=25·32andd=2·3.

Ifp2=5,then
2α15α2-5α2+1+2α1+1-1=9·2γ15γ2.

Since5α2+1≡1(mod4),wehaveγ1=1.However
27·5α2 <(2α1-5)(5α2+2)<18·5γ2 ≤18·5α2,
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acontradiction.
Ifp2=7,then
2α1+17α2-7α2+1+2α1+1-1=3·2γ1+27γ2.

Since7α2+1≡7(mod16),wehaveγ1=1.However
57·7α2 <(2α1+1-7)(7α2+1)<

24·7γ2 ≤24·7α2,
acontradiction.

Nowweassumethatp2≥11.Let

f(α1,α2)=(1-
1
2α1+1

)(1+
1

pα2+12
),

g(α1,α2)=
3(p2+1)
4p2 +

3(p2+1)
D

,

whereD=2α1-γ1+2pα2-γ2+12 .By
3(p2+1)
4p2 +

3(p2+1)
D =g(α1,α2)=

f(α1,α2)>1-
1
26=

63
64
,

wehave

2≤2α1-γ1pα2-γ22 <4+
80

5p2-16<7.

Thusα1-γ1∈{1,2}andα2=γ2.By(5),we
haveα1=γ1+2and

2α1+1-1=((15-p2)2α1-3+p2)pα22 .
  Ifp2=11,then2α1+1-1=(2α1-1+11)11α2,a
contradiction.

Ifp2=13,then2α1+1-1=(2α1-2+13)13α2,a
contradiction.

Ifp2≥17,then(15-p2)2α1-3+p2<0,a
contradiction.

ThiscompletestheproofofLemma1.2.
Lemma1.3 Ifn=2α1pα22isanear-imperfect

numberwith2|α1,2|α2,thenn=22·32.
Proof Letn=2α1pα22 beanear-imperfect

numberwithredundantdivisord=2γ1pγ22 ,where
γ1≤α1,γ2≤α2andγ1+γ2<α1+α2.By(1),
wehave

(2α1+1+1)(pα2+12 +1)=       
3(p2+1)(2α1-1pα22 +2γ1-1pγ22 ).

  Ifp2=3,then
2α1+1+3α2+1+1=2γ1+13γ2+1.

Since3α2+1≡3(mod8),wehaveγ1=1and2α1+1+
1=3γ2+1(4-3α2-γ2).Thusα1=2,α2=2andγ2=
1.Hencen=22·32andd=2·3.

Nowsupposethatp2≥5.Let

f(α1,α2)=(1+
1
2α1+1

)(1+
1

pα2+12
),

g(α1,α2)=
3(p2+1)
4p2 +

3(p2+1)
D

,

whereD=2α1-γ1+2pα2-γ2+12 .Then

1<f(α1,α2)=(1+
1
2α1+1

)(1+
1

pα2+12
)≤

(1+
1
23
)(1+

1
53
)=1.134.

  Itimpliesthat
125p2+125
64p2-125 ≤2

α1-γ1pα2-γ22 <3+
12

p2-3.

Thus5≤p2≤13orp2≥127.
Ifp2=5,then
2α15α2+2α1+1+5α2+1+1=9·2γ15γ2.

Since5 (2α1+1+1),wehaveγ2=0.However,
2α15α2>9·2γ1,acontradiction.
If7≤p2≤13,thenα1=γ1+2andα2=γ2.It

followsthat
2α1+1+pα2+12 +1=(15-p2)2α1-3pα22 .

Byp2| (2α1+1+1),wehavep2=11.Since
11α2+1≡3(mod8),wehaveα1 =3,which
contradicts2|α1.
Ifp2≥127,thenα1=γ1+1andα2=γ2.It

followsthat
pα2+12 +2α1+1+1=2α1-2pα2+12 +9·2α1-2pα22 ,

whichisclearlyfalse.
ThiscompletestheproofofLemma1.3.
Lemma1.4 Ifn=2α1pα22isanear-imperfect

numberwith2|α1,2α2,then
n∈{22·33,28·35,22·5,24·5,24·11}.
  Proof Letn=2α1pα22 beanear-imperfect
numberwithredundantdivisord=2γ1pγ22 ,where
γ1≤α1,γ2≤α2andγ1+γ2<α1+α2.By(1),
wehave

(2α1+1+1)(pα2+12 -1)=      
3(p2+1)(2α1-1pα22 +2γ1-1pγ22 ) (6)

  Nowwediscusstwocasesaccordingtothe
valueofp2.

Case1 p2=3.Then
3α2+1=2α1+1+1+2γ1+13γ2+1.

Since8|(3α2+1-1),wehaveγ1≥2.
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Firstweassumethatγ2=1.Ifγ1=3,then
3α2+1=2α1+1+5·29.However

1= 3
5  

α2+1

= 2
5  

α1+1

=(-1)α1+1=-1,

acontradiction.Ifγ1≥4,then3α2+1≡1(mod32).
Thus8|(α2+1)and(38-1)|(3α2+1-1).Noting
that(5·41)|(38-1),weobtain(5·41)|
(2α1-γ1+9).Thenα1≡γ1(mod4)andα1≡γ1+5
(mod20),acontradiction.Thusγ1=2and

23(2α1-2-1)=34(3α2-3-1).
  Ifα1>2,then2α1-2≡1(mod34).Thus54|
(α1-2)and(254-1)|(2α1-2-1).Notingthat
262657|(254-1),weobtain262657|(3α2-3-1).
Thus14592|(α2-3)and(314592-1)|(3α2-3-1).
However,314592≡1(mod210),acontradiction.
Thusα1=2andα2=3.Furthern=22·33andd=
22·3.

Nowletγ2≥2.Since27|(2α1+1+1),we
haveα1≡8(mod18).Since19|(29+1)and(29+
1)|(2α1+1+1),wehave19|(3α2-γ2-2γ1+1)and

(-1)α2-γ2= 3
19  α2-γ2

= 2
19  γ1+1

=(-1)γ1+1.

Itmeansthatα2-γ2-γ1≡1(mod2).
Ifγ1≥3,then16|(3α2+1-1).Thusα2≡3

(mod4)and5|(3α2+1-1).Itfollowsthat5|
(2α1-γ1+3γ2+1)and

(-1)α1-γ1= 2
5  

α1-γ1
=      

-1
5  35  

γ2+1

=(-1)γ2+1.

Itimpliesthatα1-γ1-γ2≡1(mod2),which
contradicts2|α1,2 α2.Thusγ1=2and2|γ2.If
γ2≥4,then35|(2α1+1+1).Thusα1≡80(mod
162)and(281+1)|(2α1+1+1).Notingthat(19·
163)|(281+1),wehave(19·163)|(3α2-γ2-8).
Itimpliesthatα2-γ2≡69(mod162)andα2-γ2
≡3(mod18),acontradiction.Thusγ2=2and

29(2α1-8-1)=36(3α2-5-1).
  Ifα1>8,then2α1-8≡1(mod36).Thus486|
(α1-8)and(2486-1)|(2α1-8-1).Notingthat
262657|(2486-1),weobtain262657|(3α2-5-1).
Thus14592|(α2-5)and(314592-1)|(3α2-5-1).
However,314592≡1(mod210),acontradiction.

Thusα2=5andα1=8.Furthern=2835and
d=2232.

Case2 p2≥5.Let

f(α1,α2)=(1+
1
2α1+1

)(1-
1

pα2+12
),

g(α1,α2)=
3(p2+1)
4p2 +

3(p2+1)
D

,

whereD=2α1-γ1+2pα2-γ2+12 .Since
24
25≤1-

1
pα2+12

<f(α1,α2)<1+
1
2α1+1≤

9
8
,

wehave
2p2+2
p2-2 <2

α1-γ1pα2-γ22 <
25p2+25
7p2-25.

Thusp2∈{5,7,11,13,17,19,23,29,31,37,
41}.
Ifp2=5,then
2α15α2-2α1+1+5α2+1-1=9·2γ15γ2.

  Since5 (2α1+1+1),wehaveγ2=0.Noting
that(5α2-2)2α1<9·2γ1,weobtainα2=1.Thus
α1=4,γ1=3orα1=2,γ1=2.Furthern=24·5,
d=23orn=22·5,d=22.

Ifp2=7,then
2α1+17α2-2α1+1+7α2+1-1=3·2γ1+27γ2.

  Notingthat7 (2α1+1+1),weobtainγ2=0.
By(7α2-1)2α1+1≥3·2γ1+2,wededucethatthe
aboveequalitycannothold.
Ifp2≥11,thenα1=γ1+2andα2=γ2.By

(6),wehave
((p2-15)2α1-3+p2)pα22 =2α1+1+1.

  Ifp2≥17,then
((p2-15)2α1-3+p2)pα22 ≥
(2α1-2+17)17α2 >2α1+1+1,

acontradiction.Thusp2∈{11,13}.Byp2|
(2α1+1+1),wehavep2=11.Itimpliesthatα1=4
andα2=1.Further,n=24·11andd=22·11.

ThiscompletestheproofofLemma1.4.

2 Proof
ProofofTheorem0.1 Letn=pα11pα22 bea

near-imperfectnumberwithredundantdivisord=
pγ11pγ22 ,whereγ1≤α1,γ2≤α2andγ1+γ2<α1+
α2.By(1),wehave

2(pα1+11 +(-1)α1)(pα2+12 +(-1)α2)=
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(p1+1)(p2+1)(pα11pα22 +pγ11pγ22 ) (7)
  Then

1=2·
pα1+11 +(-1)α1
pα11 (p1+1)

·

pα2+12 +(-1)α2
pα22 (p2+1) -

1
pα1-γ11 pα2-γ22

≥

2·
pα1+11 -1

pα11 (p1+1)
· pα2+12 -1
pα22 (p2+1)-

1
pα1-γ11 pα2-γ22

≥

2·
p1-1
p1

·p2-1
p2 -

1
p1.

  Ifp1≥5,then

2·
p1-1
p1

·p2-1
p2 -

1
p1≥2

·4
5
·6
7-

1
5>1

,

acontradiction.Thusp1∈{2,3}.Nowwedivide
intothefollowingfourcasesaccordingtotheparity
ofα1andα2.

Case1 2 α1and2 α2.ByLemma1.1,we
canget
n∈{25·5,27·5,23·53,23·7,25·7,27·17}
whenp1=2.Nowletp1=3.By(7),wehave

(3α1+1-1)(pα2+12 -1)=      
2(p2+1)(3α1pα22 +3γ1pγ22 ) (8)

  Ifα1=1,γ1=0,then
(p2-3)pα22 -pγ2+12 -pγ22 -4=0.

Thusγ2=0,p2=5andα2=1.Hencen=3·5
andd=1.
Ifα1=1,γ1=1,then
(p2-3)pα22 -3pγ2+12 -3pγ22 -4=0.

Thusγ2=0,p2=7andα2=1.Hencen=3·7
andd=3.

Nowsupposethatα1≥3.Let

f(α1,α2)=(1-
1
3α1+1

)(1-
1

pα2+12
),

g(α1,α2)=
2(p2+1)
3p2 +

2(p2+1)
D

,

whereD=3α1-γ1+1pα2-γ2+12 .Ifp2≥11,then

0.96…=
2·12
3·11+

2·12
9·11≥g(α1,α2)=

f(α1,α2)≥(1-
1
34
)(1-

1
112
)=0.97…,

acontradiction.Thusp2∈{5,7}.By
2(p2+1)
3p2 +

2(p2+1)
D =

g(α1,α2)=f(α1,α2)<1,

wehaveD=3α1-γ1+1pα2-γ2+12 ≥3p22and

(1-
1
3α1+1

)(1-
1

pα2+12
)=f(α1,α2)=g(α1,α2)=

2(p2+1)
3p2 +

2(p2+1)
D ≤0.96.

  Thusα2=1.By(8),wehave3α1p2-3α1+1-
p2+1=2·3γ1pγ22 .However,itisimpossible
since0≤γ2≤1andα1≥3.

Case2 2 α1and2|α2.ByLemma1.2,we
canget

n∈{25·32,27·34,23·52}
whenp1=2.Nowletp1=3.By(7),wehave

(3α1+1-1)(pα2+12 +1)=     
2(p2+1)(3α1pα22 +3γ1pγ22 ) (9)

  Ifα1=1,then3γ1pγ22 ≡4(modp2),whichis
impossible.Thusα1≥3.Let

f(α1,α2)=(1-
1
3α1+1

)(1+
1

pα2+12
),

g(α1,α2)=
2(p2+1)
3p2 +

2(p2+1)
D

,

whereD=3α1-γ1+1pα2-γ2+12 .Ifp2≥11,then
32
33=

2·12
3·11+

2·12
9·11≥g(α1,α2)=

f(α1,α2)>1-
1
34=

80
81
,

acontradiction.Thusp2∈{5,7}.By
2(p2+1)
3p2 +

2(p2+1)
D =    

g(α1,α2)=f(α1,α2)>
80
81
,

wehaveD=32p2.Thenα1=γ1+1andα2=γ2.
By(9),wehave

3γ1pγ2+12 +3γ1+2-pγ2+12 -1=8·3γ1pγ22 ,
whichcontradictsα2≥2.

Case3 2|α1and2|α2.ByLemma1.3,we
cangetn=22·32whenp1=2.Nowletp1=3.If
p2≥11,then

1=
3α1+1+1
2·3α1

· pα2+12 +1
pα22 (p2+1)-

1
3α1-γ1pα2-γ22

>

3
2
·11
12-

1
3>1

,

whichisclearlyfalse.Thusp2 ∈ {5,7}.If
3α1-γ1pα2-γ22 ≥5,then
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1=
3α1+1+1
2·3α1

· pα2+12 +1
pα22 (p2+1)-

1
3α1-γ1pα2-γ22

>

3
2
·5
6-

1
5>1

,

whichisfalse.Thusα1=γ1+1andα2=γ2.
Ifp2=5,then

3α1+1+5α2+1+1=3α15α2.
By5 (3α1+1+1),wededucethattheabove
equalitycannothold.
Ifp2=7,then

3α1+1+7α2+1+1=3α1-17α2.
By3 (7α2+1+1),wededucethattheabove
equalitycannothold.

Case4 2|α1and2 α2.ByLemma1.4,we
canget

n∈{22·33,28·35,22·5,24·5,24·11}
whenp1=2.Nowletp1=3.Ifp2≥11,then

1=
3α1+1+1
2·3α1

· pα2+12 -1
pα22 (p2+1)-

1
3α1-γ1pα2-γ22

>

3
2
·10
11-

1
3>1

,

whichisclearlyfalse.Thusp2 ∈ {5,7}.If
3α1-γ1pα2-γ22 ≥5,then

1=
3α1+1+1
2·3α1

· pα2+12 -1
pα22 (p2+1)-

1
3α1-γ1pα2-γ22

>

3
2
·4
5-

1
5=1,

whichisfalse.Thusα1=γ1+1andα2=γ2.
Ifp2=5,then

3α15α2+3α1+1-5α2+1+1=0.
By5 (3α1+1+1),wededucethattheabove
equalitycannothold.
Ifp2=7,then

3α1-17α2+3α1+1-7α2+1+1=0.

Notingthat3α1-1<7,wecangetα1=2andα2=
1.Thusn=32·7andd=3·7.

ThiscompletestheproofofTheorem0.1.
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