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Abstract

For any positive integer solution n, Euler’s function ¢(n) represents the number of positive in-
teger solutions that are prime to n from 1,2,---,n—1. Euler’s function equation is an important re-
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search topic in number theory and its applications. The univariate variable coefficients and mul-
tivariate variable coefficients of indeterminate equations have allowed us to extend many new
research methods and research on the solvability of equations containing Euler functions. It has
important theoretical significance and application value. Using the related content and calculation
method of elementary number theory, the solvability of the ternary Euler function equation
p(abc) = p(a)+5¢p(b)+71p(c) with odd coefficients is studied, where ¢(n) is the Euler function. A

total of 25 positive integer solutions of the equation are obtained.
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1. 5|8

St FAT R EREHUR n, BRBLREL @(n) RARML2, - n—1 5 n BRI IERHUR AN 1] B R %K
TIRER B S R B — AN E B AR R, A E TR — T R BN 2 e AR AR H R RS TRATTAE e
HAR 22387 BB L7 7 o SR8 R o 077 T AR RO AIT A 5 B S A B8 = SRR FRAN (B 5K PO £,
B, IR, FE/NE[2] [3]1[4] [5190543 1 T 52 o(ab) = k(@(a)+ @ (b)) 1£ k =3,4,6,7,8 I {42 IE
R, MANEEDT, R, IKIULR, ALSEAE6] [7] [8190 B H T HE o(abe) = k(p(a)+p(b)+o(c)) 1E
k=234 WK PTA LB HME; A 4630, FKIULR[9] (1015 A 20 50 B 58 1 VY 70 BR $r e £ 05 12
go(abcd)—k( (a)+o(b)+p(c)+p(d)) T k=2,4 WA IERAUR,; HACH « A, JKITGR, 2EH
[11] [12] 43 5 & 18 T — A & Euler ¥ % o(n) M 4F 2 £ 77 B o(mn)=Tp(m)+8p(n)+16 Fi

9(xy) =9 (x)+169(y)+24 KIfE, FIFHEEE 20 RRDLEREL () BOVE BURIA) ST 12 AN T A5 117 e 4l
i REA, E, ERIE[13]008 TR A TLRE R BT IE p(abe) = 20 (a) o (b) +69(c ) HIIEBEHU A,
B2 T I RRR A IR Wik, RTEM, SKREINE, mEE[14] (15150 MR A T =038 R BChL R AL
T p(abc) = kp(a)+kyp(b)+kyp(c) TE ky, ky, kg FIEESERT = A FAREUN (¥ 4350 IR R U . A SCHE T AN
B Fr bR B IE B HORAIT S R B L, R PRI B8 BRI DR FRAT FE 1 RO RE 75 3 = 7028 R B R
HOTHE @ (abe) = p(a)+5¢(b)+ 7o (c) HIIEREUR .

2. tHXS5IHE
Sl 1[16] A IE®EE n=p p?--pk, HH p,p,y,,p NEEL WERL K%L

{2 2)

B 2 (16X B EB B m,n, WA

Horbt (m,n) Fom m 5 n BRALAH. B, Z(mn) =11, G p(mn)=e(m)ep(n).
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SIE3[16]Zn220, Ho(n)<n; Hn230, o(n) hilE%k.
518 4 [16]/EBRFL R BT 2 o (abe) =k +hp(c) T, % @(ab)>k+h+1, W FET IEBHSF .

3. EEKHIER

B 1 =08 RBOREL R TR @ (abe) = p(a)+5¢(b)+To(c) FIEREESRIL 25 4, 735K
(a,b,c)=(3,12,3), (3,11,5), (3,11,8), (3,32,3), (3,17.3),

(57.3), (5.7.4), (8.7.3), (57.6), (5.9.4), (5.14,3), (10,7.3),

(8,2,2), (10,2,2), (12,2,2), (26,1,2), (26,2,1), (13,2,2),

(28,1,2) . (28,2,1), (36,1,2), (36,2,1), (42,1,2), (42,2,1), (212,2).

111 e I Via o LY DA AR

p(abc) = p(a)+5¢(b)+79(c) €))
H 5 2 vl 4
B (a,bc)p(a)e(be) - (a,bc)(b,c) . o).
P75y B (5 P (S A
5 3 fFrbd

p(a)+5¢(b)+7p(c)=p(abc) > p(a)p(b)p(c)
¢(a)+5p(b)=gp(abc)=Tp(c) 2 p(a)p(b)o(c)-7
(6)-7)o(c)zp(a)p(b)-7, W (e a)5X¢ )<12

)o

FIASFIHUE S 14 PS50 500118
(p(b)-1)<0if, Ho(a)=12,4, p(b)>1.
ﬁ/(ﬁ

9(a

(
HR4E () il o (b)
&% 124 (p(a)-5)

L1 Yg(a)=1, 1HEe(b)>11, A
1+5¢(b)+7¢(c) = p(abc) > p(b)p(c) ,
B (p(b)-7)(p(c)-5)<36 -
L11# p(a)=1, o(b)=2, @(c) MERMER, HE(DRA o(abc)=11+Tp(c) » LR, (1)
L12 %5 p(a)=1, @(b)=4, BRI p(abc)=21+Tp(c). &A%, ()M
L13 % g(a)=1, @(b)=6, WL p(abc)=31+7¢(c), LK, (1)L,
L14 ¥ ¢(a)=1, @(b)=8, W p(c)-5<36, &
¢(c)=1,2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,40 .

Mo(c)=1, @(abc)=48 K, Rl abc=65,104,105,112,130,140,144,156,168,180,210, Xa=c=12,
b=15,16,20,24,30 , ZA65%:, (1) Lk,

% p(c)=2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38,40 I} , ¢(abc)=41+7¢(c), B33
3 )R

L15# o(a)=1, @(b)=10, Mk p(c)-5<13, Bl p(c)=1,2,4,6,8,10,12,14,16,18 .

Hop(c)=1, @(abc)=58", Blabc=59,118, Xa=c=12, b=11,22, &K%, (1)TMH.

Y 9(c)=2,4,6,8,10,12,14,16,18 i, @(abc)=51+Tp(c), HI5IH 3 HI(1)TMHE.

L16 #p(a)=1, @(b)=12, Stif p(c)-5<7, Wl p(c)=1,2,4,6,810,12.
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Yo(c)=1, p(abc)=068 1, AL abe 43 p(abc) =68, (1)

Mp(c)=2,4,6,8,10,12 1, @(abc)=61+7¢(c), HTIFE 3 FI(1)THE.

L17 %5 p(a)=1, @(b)=14, NFED i1 p(b)=14, (1)L

L1.8 ¥ p(a)=1, @(b)=16, i p(c)-5<4, Hp(c)=12,4,68.

Hp(c)=1, p(abc)=88 S, Bl abc =89,115,178,184,230,276 , L a=c=1,2, b=17,32,34,40,48,60 ,
SRS, ()R

Hp(c)=2,4,6,80, ¢(abc)=81+T¢(c), HTIH 3 H(1) M.

119 % p(a)=1, @(b)218 1], i ¢(c)<8.

Ho(c)=10, Sk, AEE a,b,c (DAL, (D).

Y p(c) MEE . p(abe) RFrEL HI5IEE 3 FI()TEM

1.2 é’l(p(a):Z, (p(b)>llﬁ, A

@(abc)=2+5¢(b)+79(c)

121 5 p(a)=2, @(b)=28, @(abc)=12+T¢(c)=4¢(c), FELE c (1)KL,

122 %5 p(a)=2, @(b)=41f, @(abc)=22+T¢p(c)=8p(c), Ml o(c)<22, HI
9(c)=1,2,4,6,8,10,12,14,16,18,20,22 .

Y p(c)=1,4,6,8,10,12,14,16,18,20,22 ] , AAFLE a,b,c fH(1)AAL.

Ho(c)=21, &%, (a,b,c)=(3,12,3).

123 % p(a)=2, @(b)=6If, @(abc)=32+Tp(c)212¢(c), Bl p(c)<6, Blp(c)=1,2,4,6.

Mp(c)=1H0F, @(abc)=39, H51H 3 &)L

Bop(c)=20, @(abc)=46, abc=47,94, LK%, (1)LfF.

Ho(c)=41, @(abc)=60, abc=61,77,93,99,122,124,198,154,186 , ZAul, (1)TfE.

Ho(c)=6M, @(abc)=T74, AMFE a,b,c 43 p(abc) =74, FTLA() TR

124 % ¢(a)=2, ¢(b)=8Hf, @(abc)=42+Tp(c)216p(c), Bl p(c)<4, Hop(c)=1,2,4.

Lo(c)=11f, @(abc)=49, H5I13H 3 ()L

Yp(c)=21, @(abc)=56, abc=87,116,174, L%, (1)TAF.

Lo(c)=41, @(abc)=70, abc=71,142, KL%, (1)L,

125 % ¢p(a)=2, @(b)=101, @(abc)=52+7¢(c)=20p(c), Blo(c)<4, Hlop(c)=1,2,4.

Bo(c)=18, @(abc)=59, H5IH 3 H(1)LM.

Bo(c)=20, @(abc)=66, abc=67,134, Lk, (1)Lfk.

Bp(c)=4", @(abc)=80, abc=123,164,165,176,200,246,264,300 , Zki%:, (a,b,c)=(3,11,5),
(3,11,8)

12.6 %7 p(a)=2, @(b)=121, @(abc)=62+T7p(c)=24p(c), B p(c)<3, Hep(c)=12.

Lo(c)=11f, @(abc)=69, 533 &)L .

Yo(c)=20f, @(abc)=76, NEHE a,b,c 13 p(abc)=76, FrLA()TEM-

127 #Hp(a)=2, @(b)=141f, P b 55 o(b)=14, FrLL()TEME-

128 % (a)=2, ¢(b)=161, (abc)=82+Tp(c)2320(c), Mo(c)<3, Blp(c)=12.

Lo(c)=18f, @(abc)=89, 5123 K1) M.

Y p(c)=21, @(abc)=96 , abc=97,119,153,194,195,208,218,224,238,260,280,288 , £ fi %k,
(a,b,c)=(3,32,3), (3,17,3)-
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129 #o(a)=2, ¢(b)>18HK, ¢(c)<2.
Ho(c)=11F, ¢(abc) 7%, W51 3 MM
Bo(c)=20, SRIALTE a,b,c L)AL, AT
13 %¢(a)=4, o(b)>1K, f

@(abc)=4+5¢(b)+79(c)

131 % p(a)=4, o(b) =21, p(abc)=14+7¢(c)=8¢p(c) , Bl p(c) <14, B p(c)=1,2,4,6,8,10,12,14 .
)=

M p(c)=11, (p(abc 21, H5IH 3 m)LE.

Bo(c)=20, @(abc)=28, abc=29,58, LA, (1)LfF.

Hp(c)=4M, @(abc)=42, abc=43,49,86,98, Zfady, (1)TLhk.
Bo(c)=60, @(abc)=56, abc=87,116,174 , L%, (1)LfF.
Ho(c)=88, @(abc)=70, abc=71,142, &A%, (1)TfE.

Yp(c)=101f, @(abc)=84, abc=129,147,172,196,258,294 , Zfals, (1)TCHE.
Hop(c)=121f, @(abc)=98, NEE a,b,c 13 p(abc) =98, LA
Hp(c) =141, DAHE c i3 o(c) =14, FrLA()TMRE

132 ¥ ¢(a)=4, @(b)=41f, @(abc)=24+T¢(c)2169(c), Hep(c)<2, Blp(c)=12.

Mp(c)=11, @(abc)=31, h5I¥ 3 H(1)LME.

Ho(c)=20F, @(abc)=38, PFLE a,b,c i3 p(abc)=38, FTLA(1)TLAM .

133 %5 p(a)=4, @(b)=6F, @(abc)=34+Tp(c)=24p(c), Mo(c)<2, Mo(c)=12,

Mo(c)=11, @(abc)=41, h5IE 3 H(1)LM;E.

4 p(c)=2 B, @(abc)=48 , abc=65,104,105,112,130,140,144,156,168,180,210 , £ £ 5 ,
(a,b,c)=(5,7.3), (5.7.4), (87.3), (57.6), (59.4), (5.14,3), (10,7.3).

134 % ¢(a)=4, ¢(b)=8HF, ¢(c)<1, Blg(c)=1

Hp(c)=1H1}, go(abc)%%iﬂz, Hi51EE 3 J(1)TEE -

r%ﬂyzé:( 5)( )-1)=00f, Ho(b)=1, ¢(a) MERE: ¢(a)=5, @(b) AEEH.
=5, o(b) NTEHUH, EE‘?[IEB%D(/J() 5 AFEAE, FTEA(D) AR
1, ¢(a )iﬂf%ﬁﬁ, B (DN o (abe) = (a)+5+Tp(c) = p(a)p(c), B

<

2.1 % g(c)=1Ho(a) HEER, @(abc)=12+¢(a), B3I 45, @(bc)=12<12+1+1, FrLlJS
PR IEREHUR .

2.1.1 Fg(a)=11, @(abc) R7AHL 1512 3 FI(1)TLHE .

212 Hgp(a)=2W, @(abc)=14, NFLE a,b,c 8153 p(abc) =14, FrLl(1)TAE-

213 Yp(a)=4KF, @(abc)=16, a=58,10,12, i (a,b,c)=(8,2,2), (10,2,2), (12,2,2).
2.1.4 Y g(a) =121, p(abc) =24, a=13,21,26,28,36,42 , 17 (a,b,c) =(26,1,2) , (26,2,1) , (13,2,2),

(21,2,2), (28,2,1), (28,,2), (36,2,1), (36,1,2), (42,2,1), (42,1,2).
22 Yp(c)=21, ¢(a)-7<12, Blg(a)=1,2,4,6,8,10,12,14,16,18 .
#o(a)=1, @(abc)=20, abc=25733,44,50,66, L%, (1)TfF.
¥ p(a)=2,4,6,8,10,12,14,16,18 , ¢(abc)=19+¢(a), HI5I1FE 3 &N(1)LM.
23 % p(c)=4f, p(a)-7<4, Blop(a)=1,2,4,6,810.
%gp(a)=l, (p(abc):34, Kﬁﬁa,b,cﬁ%(p(dbc)=34, BT L) TG
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co(c

2,4,6,8,10, ¢(abc)=33+¢(a), H5IH 3 H()TLM.
c)=6Kf, @(a)-7<2, M p(a)=1,24,68,

=

4\/

IS
TRl

—_~

2,4,6,8, ¢(abc)=4T+¢(a), HIIH 3 H1)LM.

¢)=810,121, ¢(a)-7<1, Hlp(a)=1,2,4,68.

1, TTEa,b,cﬁfﬁw(abc) Az, FrBL(D)TEHE

2,4,6,8, @(abc) RAHL HTIH 3 H) LM

c)214Ht, @(a)-7<0, Ho(a)=12,4,6.

1, Tﬁﬁ:a,b,cﬁ%(p((lbc) AL, FrLA(DTC# .

2,4,6 . @(abc) REFEL, HEIEL 3 FI(DTEM.

% 3 2 (p(a)-5)(p(b)-1)=11, fp(a)=6. p(b)=2., M e(abc)=16+Tp(c)=12¢(c),
(¢
f

S S

5\/

a
a
a
a
a

Lk

/\/-\
<>

Do oo B oo o R oo
S S

(0%)
ﬁ,%iﬁw
‘S\—/V‘S \—/\-/“%\-/

>

6 :

~— —

4]

i i(o(a)

Bl p(c)=1,2.

c)=1If, @(abc)=23, H151¥ 3 %)M

)=2Wf, @(abc)=30, abc=31,62, L%, (1)THF.

C

Tl LE A TF Df
%

W
I

Toh

o(b

o(b

(b

&% 5 4 (e(a)-5)
51 #¢(a)=6

(o
¢(b)
Y o(c)=1H}, (o(abc)
¢(b)
be)

b)-1)=31f, Hp(a)=6. @(b)=4p(a)=8, ¢(b)=2.

=4, Me(abc)=26+7p(c)=24p(c), @(c)<l.

33, HIE 3 EI()TAE.

52 #ig(a)=8 b)=2, Mo(abc)=18+7p(c)216p(c), @(c)<2.

Lo(c)=1h, go( c)=25, H5IE 3 R1)TLMH.

Ho(c)=21, ¢(abc)=32, abc=51,64,68,80,96,102,120 , LAk, (1)Tfk.

B 6 2 (p(a)-5)(o(b)-1)=41, Hp(a)=6, @(b)=5Fp(a)=9, @(b)=2F¢(a)=7,
)=3. 53 mA)LA.

B 724 (p(a)-5)(0(b)-1)=5I, Ho(a)=6. p(b)=6ip(a)=10, ¢(b)=2.
714 p(a)=6, ¢(b):6, W ¢(abc)=36+7¢(c)=36p(c), ¢(c)<l.

Y o(c)=1H1}, (o(abc) o HSIEE 3 (L)

724 ¢(a)=10, @(b)=2, Me(abc)=20+7p(c)220p(c), @(c)<1.
Lo(c)=1H, go(abc)z 27, H5IEE 3 A1) .

& 8 2 (p(a)-5)(e(b)-1)=61f, T p(a)=6. ¢(b)=THp(a)=11, ¢(b)=2¢(a)=7,
)=48 p(a)= 8, @(b)=3, HI5IHE 3 HI(1)TH-

%9 1 (p(a)=5)(0(b)-1) =T, Hp(a)=6, (b)=8Fip(a)=12, p(b)=2.
9.1 4% p(a)=6, ¢(b)=8, M o(abc)=46+Tp(c )248(p(c), p(c)<l.
Lo(c)=1H, (p(abc) 53, H5I3 3 K1) M.

9.2 % p(a)=12, ¢(b)=2, Wep(abc)=22+7p(c)>24p(c), ¢(c)<l-
Ho(c)=11, (o(abc) 29, H5IHEE 3 F()TLMH.

17 10 24 (p(a)-5)(p(b)-1)=8 1. 7 p(a)=6. ¢(b)=95p(a)=13. p(b)=28p(a)=7,
)=5p(a)=9, o(b)=3, HI5I3 3 H(1) M.
W 11 2 (p(a)-5)(0(b)-1) =901, H p(a)=6, ¢(b)=105p(a)=14, (b)=23p(a)=8,

p(b)=4.

1, ¢@(abc)=48, abc=65,104,105,112,130,140,144,156,168,180,210 , Z£:fu5, (1)TCAF.

Ep

i (p(a)-5)(e(b (_) )=20tf, fp(a)=6, o(b)=38p(a)=7, @(b)=2, M3 3 K1)
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11.1 ¥ ¢(a)=6, ¢(b)=10, M p(abc)=56+Tp(c)=60p(c), @(c)<1.
Yp(c)=1H, @(abc)=63, HTIH 3 FI(1)LM.
112 4% p(a)=14, @(b)=2, Me(abc)=24+Tp(c)228p(c), ¢(c)<I.
Lo(c)=18f, @(abc)=31, B3I 3 F(1)TLM.
1134 p(a)=8, ¢(b)=4, W o(abc)=28+Tp(c)=232¢(c), ¢(c)<1.
Lo(c)=11f, @(abc)=35, B3I 3 K1) LM .

1% 12 21 (p(a)-5)((0)-1) =100, Ho(a)=6, ¢(b)=11Hp(a)=15, ¢(b)=2ip(a)=7.

p(b)=6p(a)=10, @(b)=3, H3IE 3 KI()TH.

% 14 2i(p(a)-5)(0(b)-1)= 128, 4ip(a)=6. ¢(b)=135p(a)=1
¢(b)=732¢’( )=11, ¢(b)=3p(a)=8, ¢(b)=5ep(a)=9, ¢(b)=

& 13 2 (p(a)-5)(o(b)-1)=111, Fp(a)=6. @(b)=128¢(a)=16, @(b)=2.

131 % p(a)=6, @(b)=12, M e(abc)=66+Tp(c)272¢(c), ¢(c)<1.

Lo(c)=18f, @(abc)=73, BT 3 F1(1) M.

132 % ¢(a)=16, @(b)=2, W p(abc)=26+7p(c)=32¢(c), ¢(c)<1.

Lo(c)=18f, @(abc)=33, B3I 3 FI(1) M.

=17, ¢(b)=28p(a)=7
4, EE%IIE%H(D%@E
Zra BRES e a1 LA 18 HIEEEE, R

EHEWmHE

K AR B4 & VR Bh I H (No. 11226038, 11371012), BRIGE #HE 703 4(14IK1311),

SE

(1]
(2]

(3]
(4]
[3]

[10]

(1]

[12]

[13]

SRS, e HIEEOAM]. BB 3 R dbn &S EUE WL, 2003: 58.

SKVUER. A% Buler BREL (n) (77 FE M IEREROR)]. B2 M SEBE ST, 2014, 44(20): 302-305.

HEM, KGR 5 Euler BAL o(n) B M7 R IEREEURT]. 49250, 2016, 46(9): 221-225.

M ZR. — 5 Euler ¥ o(n) AR TERIERBR[T]. ALK EM(ARFLE/R), 2015, 16(2): 161-164.
WOULR, /N K TTHE p(ab) = k(p(a)+ (b)) M TERESUR L], 7 50T A4 (H ARFHERR), 2016, 39(1):
41-47.

INETS, . LTI p(abe)=2(p(a)+o(b)+o(c)) []. BRI SINE, 2012, 42(23): 267-271.
sKIUOR, ALSefr. —NMEE Buler BRECT R AV IEBEER[)]. SErhITTE R 224k (H AR BEAR), 2015, 49(4): 497-501.
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