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Positive Integer Solutions of Nonlinear Equations
of Ternary Variable Coefficients Euler Functions

DAI Yanbai, GAO Li

School of Mathematics and Computer Science , Yan'an University . Yan'an Shaanxi 716000 , China

Abstract: Using the properties of Euler’s function and the method of elementary number theory, in this
paper, we discuss the positive integer solutions of nonlinear equation of the ternary variable coefficient
function ¢ (xyz) =a@p(x) +bp(y) +cep(z) —m,when (as b, ¢)=1(2, 3, 4), m =8. We prove that the
equation has 32 groups of positive integer solutions.
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XFFAL IR n . BRPLERE ¢ (n) E XNAKTF n H'Sn B RN IEBRBAAE. BB R EHESGE T A
HEEAE A OCRREBL sR O 1 5T LA B BRBL 7 R 5 S T AR 2224 3 B IR 58 246

UTAESK . SCHRL1.4-12] 0 BIHE T4 k= 2,3,4,5,6,7,8,9, 11,12, BRI TFE o (xy) = k(@(x) +¢(y))
B AT AP () X T 0 AR R pR BT 2 o (2y) =me () +ne(y) s SCERL13 ]S T Y m =5, n =7 B
B AT PR R R, SCERC14] 38 T m =7, n =9 WA AT YRR L. SCERL15-17] 20 5ihie 72 & =3.4,5 B,
ZSTCIRALER BT @ (ryz) =k (@(2) + @(y) + o(2)) LI LK. X F 5 % Bk — o078 2 B0 2
e(axy) = kio(x) +hoo(y)+k, SCHRL18-197 FI FEE i HE T (ko s ko s B) = (7,8, 16),(4, 7, 28)
BF A AT (e . SCERL20 1318 T k= 6,28 If =8B REUTHE ¢ (ayz) = 2¢0(2) +3¢(y) +4¢(zx) —k AT fif
PETA) L AR ORI T BRI eR E P BT S5 W S 80R 7 v BHRJFIEN] 1

O WHHY. 2022-08-12
HETH . HEARBFESTH (11471007) ; BEVE 4 FHUT RN HOR DI K R 1HRIBUH (2013]Q1019) 5 HE %2 K 44 WF 58 £ BUSWF 55 35 H
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e(xyz) =ap(x) +be(y) +cp(z) —m

MBla, by c)=(2,3,4) Hm=8WIEBIEMHIEIN. IH%4 8 T iZBkH 7 #2009 43 I3 HUR.

SIE8 17V (e Gm) RFMAZD X m > 1, FATH

1
¢<m>:mn(1ff]
plm p

Hor, p dEm RN
SIE8 207 WKL EREL o ) BAT T B S :
Gny Wen)elm)

’

(D AMEEWEREE m.n, H olnn) =

o((m s n))
GD) HOm, n) =10, o(mn) =p(m)epn);
(i) Y m = 3 i, oGn) L AHEL

EIE 1 BRI o(aye) =20(2) +3¢(y) + 4o () —8 —3LF 32 L IEBHUH . 433N .

(.T; Vo Z):(l5 77 9)7(17 7’ 18)7(17 9, 7)5(17 9, 14)9(15147 9)7(19 18, 7)9(27 7, 9)9(25
9, D, (2,12, 4, (1, 11, 8, (1, 11, 100, (2, 11, 5>, (3, 12, 1D, (3, 5, 4>, (4, 5, 3), (1, 4, 2),
(1,6, 2)7(27 3 2)7(2v 4, 1), (2, 6, 1)9(37 3, 1), (3,3,2), (3,6, 1), (6,3, 1), (1, 4, 4), (1,

4,6), (2,3, 4), (2,4, 3), (5,8, 1, (5,12, 1D, (8,5, 1), (12, 5, 1.

iE R ¢o(ayz) =2¢(a) + 3¢ (y) +de(z) — 8 H IE BRI L E AR M-

(g(x) —3)(p(y) —2) <2
£l DO IS N V€ AT O

o(xyz) =2¢(x) +3¢(y) +4¢(z) —8 (D
T L oY 1 B A
R
SD((::’yzz);;s(}zyz’)z))go(‘r)go(y)gp(z)
g2 2 B G) Al
(x, y2)(y, 2)
oz, y2)o((y, 2))
XD ASATR . A
20(x) +3¢(y) —8 = (p(x)e(y) —De(z) =
p(x)e(y) —4
&
(p(x) —3)(p(y) —2) <2 (2)

B iR R AT, 7R (D AR, (2) R OT. SO o —OR AR (2) TR
Blolar) —3D(p(y) —2) << OB, H olax) =1.2, ¢(y) =4; W olx) =4, ¢(y) =1.
() —3)(p(y) —2) =00, FH o(x) =33 o(y)=2. T 2 M GiD Al o(2) =3 RFTE, &2k,
Bp(a) —3D(p(y) —2) =11, H o(x) =4, ¢(y) =3; B o(x) =2, o(y)=1. B35 H 2 {4 Gii) %I

o(x) =4, o(y) =3 NFLE, 2.

Blpla) —3D(ply) —2) =20, H ox) =5, ¢(y) =3; B o(x) =4, p(y) =4; B o(x) =1,

o(y)=1. H5IH 2 B GiD Al e(x) =5, ¢(y) =3 RIFLE, &%,

i bRk, AR AR (D AR 7 RESL, R SEAT 28 28 45 5 AR A i
BRI Yela)=1, o(y) =48, fRATFQ) HATIHE, 15

(p(y) —4)(p(z) —3) <6
B 1.1 M e(y) =40, TR N elryz) =4¢p(z) + 6.
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M olz) =10, playz) =10, Bl xyz =11,12, XK x =2 =1,2, y =5,8,10,12, Lk, BBt T
D JofiE.

M olz) =20, playz) =14, XFR 2,y 2 AETE, HILITFE(D TofE.

M pz) =40, playz) =22, Bl xyz =23,46, XN+ =1,2, y =2 =5,8,10,12, &K 5, LB I
FE(D) Tof#.

M oo(x) =60, p(xyz) =30, Bl xyzx =31,62, XN x=1.2, y=5.8,10,12, 2 =7,9,14,18, 4
5, MO RR (D) JOAE.

M oo(z) =80, p(ayz) =38, BIXFEM 2,y .2 NELE, UL Tt

Mo(z) =100, playz) =de(z) +6, ¥ 2 =1,2, y=5.8,10, 12 LA F (D), KK, RNIFEAEW
B olxryz) =4p(2) +6 H () =10 1 x,y,.2, B HEQ) T,

B 1.2 X o(y) =60, WA ¢(z) —3<<3, B p(z) =1.2.4,6.

Y o(x) =10, playz) =16, B xyz =17,32,34,40,48,60, XN r=2=1.2, y=7,9,14,18, &
R g, e 5 R (1) JCf#.

o) =20, p(ryz) =20, B xy2 =25.33.44.50.66, XN r=1.2, y=7.9.14,18, = =3.4.6,
2R, A (D JOE.

M op(z) =40f, playz) =28, Wl xyz =29.58, XK+ =1.,2, y=7,9,14,18, = =5,8,10,12, &k
K. O T5 AR (1) .

M op(z) =60, o(xyz) =36, W xy2 =37,57,63,74,76,108,114,126, XH K2+ =1,2, y =2 =7.9,
14,18, 25, W TFED A, H(z. y. =)= (1,7, 9, (1, 7,18), (1,9, 7), (1,9, 14), (1, 14, 9,
(1,18, 1)y (2, 7, D, (2, 9, D).

1.3 M e(y) =8, W e(z) =31, Bl p(z) =1,2,4.

M p(z) =10f, p(ayz) =22, Wl xyz=23,46, XHH 2+ =2=1,2, y=15,16,20,24,30, &%, It
i 5 R (1) JCfi#.

Moo(z) =20, playz) =26, XHM x,y,.2 MMEFE, BT FEQ) T

M p(z) =40, p(ayz) =34, XFEW x .y .2 AELE, LR (D) oA

B 1.4 M o(y) =100, I o(z) —3 <1, Bl o(2) =1,2,4,

M o(x) =10, playz) =28, Ml xyx =29,58, XK =2=1,2, y =11,12, K5, A FECD
TCfi.

M o(zx) =20, p(ayz) =32, Wl xy2 =51,64,68,80,96,102,120, XK K+ =1,2, y=11,12, 2 =3,
4,6, ek, WH TR A, H(a,y.2) =(2,12,4).

Moo(z) =40, o(ryz) =40, I xyz =41,88,100,110,132,150, X H =+ =1,2, y =11,12, = =
5,8,10,12, &5, MR A, Nx, vy, 2) =1, 11, 8, (1, 11, 10), (2, 11, 5).

B 1.5 M oly) =128, BEEF () —3<<0, Ml p(2) =1,2.

Bol) =10 ¥ r=2=1.2 AT, L8, FEEWHLE ¢ (ryz) =3¢(y) —2 He(y) =12
B x.y.z, FHILHRRQ) T#E.

WY o (2) =2 B, FRE) T

B2 Yola)=2, o(y) =40, FREOD) LFHH

(p(y) —2)(20(2) —3) < 2

B 2.1 Y o(y) =4 B, M 20(z) —3 <1, B p(z) < 2.

M o(x) = 10}, playz) = 12, Bl xyz = 13,21,26,28,36.42, XN x = 3,4,6, y = 5.8,10,12, = = 1.2,
ZRr k. W R A, H(x,y.2) =(3,12,1).

4 p(z) =2 i, o(xyz) =16, Bl xyz =17,32,34,40,48,60, NN xz=2=3,4,6, y=5,8,10,12,
K, MR T EE (D) B, A (xsy.2) =(3,5,4), (4,5,3);
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B 2.2 Y oly) =6, WA 20(2) —3<<0, Bl p(z) =1.

Mox) =10, ¥ 2=1,2, 2 =34, 6 fRAT D, k5, NEEHE ¢(xy2) =3¢(y) He(y) =6
B xsyazs BITRECD JoffE.

BRI Hela) =4, o(y) =10, FFEO) LEH

(p(x) —D(p(z) —2) <3

T 3.1 M ola) =4 Bf, BB HFE(D) H o(ayz) =4¢(z) + 3.

ML o(xyx) AR B9 2 B9 GiD TR R (D Tof#.

B 3.2 M olx) =60, HAf p(z) —2<1, B p(z) =1.2.

o) =10, pleyz) =11, H p(xy2) RHHFE. HEIH 2 B GiD ATHTT R T

Holz) =20, playz) =15, N o(xyz) HHH. H5IH 2 1Y GiD fTE75 R (D Joff.

TH0 3.3 Y ola) =80, M o(x) —2<T0, Hl p(z)=1,2.

Bl =10, ¥ y=z=1.2MATED, &R, FEEBHL ¢(2yz) =2¢(x) —1 Helx) =81
xay.z, MR ) Toff.

FIHY o(2) =2 B, D Jofft.

B4 ey =20, JFf) ik

(p(x) —2)(p(z) — 1) < 1

B 4.1 H el =10, TR N elryz) =2¢(x) + 2.

Y o(x) =1/, p(xyz) =4, Bl xy2 =5,8,10,12, XFA K xr=2=1.2, y=3.4.6, Ky, W7k
(D) B, Hxs ys 2)=00,4,2), (1,6, 2), (2,3,2), (2,4, 1D, (2,6, 1.

M oo(x) =20, o(xyz) =6, Bl xyz=7,9.14,18, XA N x =y =3,4,6, = =1.2, K4, L
(D A H(xs ys 2)=(3.3, 1), (3,3, 2), (3.6, 1), (6,3, 1.

Moo(x) =40, playz) =10, Bl ayz =11,12, XHAN » =5,8,10,12, y =3,4.6, = =1,2, LK K,
PLI 5 8 (1) TCf.

M op(a) =60, plays) =14, XHR 2,y .2 AEFE, KL TofE.

Mo(x) =8 M, playz) =20(x) +2, ¥ y=3,4,6, = =1,2fRA T, ZKK., RIFEEWHL
olryz) =2¢(x) +2 H o(x) =8 M x,y,z, FIHFEQ) ToiE.

THo 4.2 Y olz) =20, i o(x) —2<1, Bl p(a) =1,2.

M ooe) =10, plryz) =8, Wl xyz =15,16,20,24,30, XN x=1,2, y =2=3,4.6, KK, It
TR AR, H (s vy =) =1, 4, ), (1, 4, 6), (2, 3, 4, (2, 4, 3).

Mo(x) =20, playz) =10, Bl ayz =11,12, XK x =y =2 =3,4,6, L5, HH R ThE.

T 4.3 Molz) =40, (o) —2) <0, Bl o(x)=1,2.

o) =10, ¥ 2=1.2, y=3. 4.6 fCAFRD, KK, NAEAEHL ¢(ryz) =4¢(z) He(z) =4
M ox.y.z, RO TE.

FHLY o (o) =2 B, FRED .

BRS Helx)=2, p(y) =108, FRAFTERD 1117 p(xyz) =4¢(z) — 1, H o(xyz) HAFE, HTl
B2 1 Gid AP RE (D) T,

BR6 M ola)=41, o(y) =40, FRATRED Al p(ayz) =1¢(z) +12 = 16¢9(2), Bl p(z) =1,
WA o(xyz) =16, Bl 2y =17.32.34,40,48,60, XN » =y =5.8,10,12, = =1,2, ZK4 . AR
(D AHM sy, 2)=(5,8, 1, (5,12, 1), (8,5, 1, (12, 5, 1).

BERT HBel)=1, () =18, fRAFEED 115 p(xyz) =de(z) —3, H o(xyz) HHFE. Bl
B2 By GiD A J5 #E (D TG

ZE LR, AT TR o (xy2) =2¢(x) + 3¢ (y) + 49 (2) — 8 —ILA 32 41 1F HE 5Ufi#.
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