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Abstract

In this paper, we investigate the nonlinear equations ¢(mn)=a@(m)+bp(n)+c of Euler function
@(n), where a,b,c are fixed values, all 45 solutions contained in @ (mn)=3p(m)+8¢p(n)+32 are
given by using the method of elementary number theory.
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1. HEiR

BRF7 R BRI TH A 5 S 2 N H o Euler BREUE AW BOR AR R b LU E 221 — 28R 3k, 8 X
— N AKTF n R n BERPITE EEEIOA S RS RIEAN TR, WRBewmE, Fhimit—
AP  Eve B BT A B R A B .

ANEHENREFE TR, A RAETEERTIR, RSP A EIEFEENEN, IBTFZ
SN ) R DGV, R BAS T — € I SRR S W SR . B SL B — IR E T R U, — RO
XA ax+by=c, Ha. by c EABAZ DL, MERPM (x, ) H2BE. ZXURENYIELL
—ITEERGHIRE, BREA T RS, SR aAT R, AT AEEE R TR SR &
A REG RN HEE 4. ZRBIEENHENZ, ¢ R av b FIRRKALIEIEE LS.

B NATTO e bR B SRR N, RG240 Al S R s B, (B F2 5 A 1A B 2D
VIR RTE, 0 ST B R RAS BONE 4, RO L it 87 (1) 5 F%2 BT FH A7 V2 3Kk i
2. 5|8

n e TEHL 4 o(n) l—A Euler B¥. Euler B p(n) RAIEEGE T I A 19— % BB
BREL, AR ST E RO A A EE RIS, BB R B AT AT, (R
AR T2 045, WsCEk1]-[7].

B

(p(mn)zk((p(m)+(p(n)) 1))

AR T . SCHR[SIW R TR ()N 2 b NERE TR, a3 7R k=3 7R ()
TRl SCER[91Z5 A BT RS b =3 th 2 dfE: STIR[10)VEFMR 2] T ES k=46 1, IR 4
AR SCER1II B AT k=58, Z7RMEEM: SCERI2IUE1E#H 2 KRS TaE -
@(x)=m B LT B HIT A7 .

PaR I

@(mn)=ap(m)+bp(n)+c )
K] Buler BEL () BIARLNETTRE, FESCHR[1313RIT V2 a=7,b=8,c =16 N IR M2 EfE. A4 I T
a=3,b=8,c=321f] Euler ¥ p(n) IFLLME T2

@(mn)=3p(m)+8p(n)+32 (3)
IOEES 3N
3. MR

YT 1 4 (a,b)#c, W ax+by =c TLHEHSF.

YERT 2 4 (a,b)=1, W ax+by =10FHBHF.

MW 3 #5 (a,b)=d » W ax+by=d LA EH.
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W4 45 (a,b)=1, Hax+by=cH —HBEEW (x,.0,) -
w%ﬁ%%{

=x, + bk . e o1
=% (k AT E A,
y=y,—ak

4. tHX5|38

SIEL 1 [14]: SMEREM EBE m 5 n, (p(mn):(m,n)(ﬂ(n) O
o(m.n)

SIF2[14] Zn220, @(n)<n, Zn<3W, o(n) LAHEE.
SIE3[12]p NEEL o(x)=2pHIffxH: 1) Zp=2I, x=538,10,12
2) Hp=31, x=7,9,14,18

SIFA4112] Ho(x)=2, Mx=3,4,6
7 o(x)=2%, M x=5,8,10,12
#o(x)=2", Ml x=15,16,20,24,30
#p(x)=2% M x=17,32,34,40,48,60
#p(x)=2°, M x=51,64,68,80,96,102,120
#p(x)=2°, M x=851128,136,140,160,170,192,204

SIFS[14]1) Zn22 I, He(n)<n, Zn230, o(n) HiH%.
2) Bp25i, g=2p+1 AFEMo(x)=2p AW MEx=g2g: g=2p+1 NARH,
g(x) =2p TLHH#E
B3 6 [12]% @(x) =12, N x=13,21,26,28,36,42 ;
*p(x)=48, Ml x=105,112,135,168,180,210 .
SIE T 14 ERIEREE m 50, & m|n W o(m)|e(n).

5. EIR R HAERR

SEHE 1: J7HE o(mn)=3¢(m)+8¢(n)+32H IERLE.
(15,15),(15,16),(15,20),(15,24),(15,30),(16,15),(17,3),(17,4),(17,6),(17,11),(17,22),(20,15),(24,15),
(30,15),(32,3),(32,11),(34,3),(34,11),(40,3),(40,11),(48,3),(48,11),(60,3),(60,11),(85,5).(85,8),(85.10),
(85,12),(105,3),(105,4),(105,6),(112,3),(128,5),(135,3),(135,4),(135,6),(136,5),(140,5),(160,5),(168,3),
(170,5),(180,3),(192,5),(204,5),(210,3)
FL 45 41,

WEH: & (mn)=d, We(m)=meo(d),p(n)=ne(d), Hhm,nez", Bk
@(mn)=3p(m)+8p(n)+32#F o(d)(dmn, —3m, —8n)=32, M ep(d)=1,2,4,8,16,32

B 1

Ho(d)=1, A dmn -3m —8n =32, He(d)=119d=12.

Bd =10, mn —3m —8n =324 (m —8)(n, —3)=56 MY RKE X 5 FXPRIPA KRR, @K
R, AR (my,n)=(9,59),(10,31),(12,17),(15,11),(16,10),(22,7),(36,5),(64,4) .

K9 (9,59),(10,31),(12,17),(15,11),(22,7),(36,5) = DH KT 1 KIEFHH S5 2 F)F,
BETTRETCME S FITEA (my,n) =(16,10),(64,4) -

2 (my,n ) =(16,10) i, @(m)=16,p(n)=10, LI m=17,32,34,40,48,60; n=11,22, NI
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$

b

(my,m)=(17,11),(17,22),(32,11),(34,11),(40,11),(48,11),(60,11) .

4 (my,n)=(64,4) BF, @(m)=64,p(n)=4 B m=285,128,136,140,160,170,192,204 n=5,8,10,12 11|
(m,,n,)=(85,5),(85,8),(85,10),(85,12),(128,5),(136,5),(140,5),(160,5),(170,5),(192,5),(204,5) -

Md=2, 2mn —3m —8n =324 (m —4)(2n, —3)=44 \NTTIFFE] (m,,n,)=(8,7),(48,2) 1M 4
(my,n)=(8,7) I, TIFETCAR .

2 (my,n)=(48,2), ¢(m)=48,p(n)=2 LI m=105,112,135,168,180,210,, n=3,4,6
(m,,n)=(105,3),(105,4),(105,6),(112,3),(135,3),(135,4),(135,6),(168,3),(180,3),(210,3)

&2

Mo(d)=2, Hdmn -3m -8n=16, Ho(d)=21Fd=3,4,6.

d =30, 3mn —3m—8n =16, WA (3m -8)(n —-1)=24, MIA (m,n)=(3,25),(47), M4
(m,m)=(3,25),(4,7) 0, BT FETCHE

Hd=48f, 4mn —3m —8n =16, BN (m —2)(4n -3)=22, WA (m,n)=(24,1),

2 (my,n)=(24,1) I, 5 o(m)=48, ¢(n)=2, W4 m=105112,135,168,180,210 n=3,4,6, [t

Kd=68, 6mn —3m —8n =16, (3m —4)(2n,-1)=20, MIH (m,n)=(8,1)-

L (m,m)=(81) . f o(m)=16 , @(n)=2, WA m=17,32,34,40,48,60 , n=3,4,6 I\ H
(m,n)=(17,3),(17,4),(17,6),(32,3),(34,3),(40,3),(48,3),(60,3) -

&7 3

Ho(d)=41f, dmn —3m -8, =8, He(d)=4, 3t d=528,10,12.

Hd=5I, Smn —3m -8 =8, H (5m—8)(5m,-3)=64, WA (mn)=(2,7),(81), 1=
(my,n)=(2,7) 0, ZITFELAE

L (my,n)=(81) I, @(m)=16,p(n)=2, [ _LfE.

Md =8, 8mn —3m —8n =8, t(m —1)(8n, —3)=11 @ HFALELE m,n e Z AEZ L, Fik
TIRETCHE -

Hd =10, 10mn —3m —8n =8, H(5m —4)(10n, —3) =52 WS T HALELE m,n € Z*fEZ ROL,
PRI TT T A -

Md=120F, 12mn —3m —8n =8, M (3m, —2)(4n, —1)=10 B T FHALELE m,n e Z EZ WROL,
BETTRETC A -

&4

Ho(d)=8, Hdmn —3m —8n =4 H p(d)=8 "1 d=1516,20,24,30 .

Md =158, H15mn —3m —8n =4, (15m —8)(5n,—1)=28, MIiH (m,n)=(L1).

4 (my,m)=(L1) K, H o(m)=8,p(n)=8, M m=15,16,20,24,30, n=15,16,20,24,30 M\TiH
(m,,n)=(15,15),(15,16),(15,20),(15,24),(15,30),(16,15),(20,15),(24,15),(30,15)

2 d =16 A 16mn, —3m, —8n =481 (2m, —1)(16n, —3) =118 T+ FAAFAE my,n, € Z" ST,

U7 PTG A -

M d =20 4G 20mn, —3m, —8n, =4 B (Sm, —2)(20n, —3) =26 JWL T HALELE my,n, € Z* 12 RAL,
U T TG A -

M d =24 05 24mn, —3m, —8n, =4 B (3m, —1)(8n, —1) =5 @ THHASELE m,n, e Z7fE2 0L, Hik
Ti R T AR
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b
S

M d =304 30mn, —3m, —8n, =4 B (15m, —4)(10n, — 1) = 24 3@ T ALELE my,n € Z* 2 KOL,
PR 7 RETEAR -

s

2 o(d) =161 dmn, —3m, —8n =2 H1 ¢(d) =16 115 d =17,32,34,40,48,60 -

d=17WH17mn, -3m —8n =2, B (17m -8)(17n,-3)=58 .

M d =320 32mn, —3m —8n, =2, R (4m, —1)(32n, -3)=11.
M d =340 34mn, —3m —8n, =2, BV (17m, —4)(34n,—3)=46 .
M d =40 B H 40mn, —3m, —8n, =2, BIF (Sm, —1)(40n,-3) =13
M d =48 BIH 48mn, —3m, —8n, =2, RIH (6m —1)(16n —-1)=5.

2 d =60 A 60mn, —3m —8n, =2, I (15m, —2)(20n, —1)=12.

SUFE W13 d =17,32,34,40,48,60 I, X T T5 42 dmyn, —3m, —8n, =2, ANAEAE my,n, € Z*fEZ RAL,
WOT TG .

&6

L o(d)=321 dmn, —3m —8n, =1 ¢(d)=32 714 d =51,64,68,80,96,102,120 .

Hd =514 51mn —3m, —8n, =1, BIF (51m —8)(51n,—3)=75

2 d =64 1H 64mn —3m —8n =1, B (8m, —1)(64n, —3)=11

1 d =681 68mn, —3m, —8n =1, ElH’eT(nm1 2)(68n, — )_

2 d =80 45 80m,n, —3m, —8n =1, B (10m, —1)(80n, —3)=1

2 d =96 AT 96m,n, —3m, —8n, =1, RIA (12m, —1)(96n, -3) =1

M d =102 W 102mn, —3m, —8n =1, BIE (51m, —4 )(102111—3)—630

2 d =120 WA 120mn, —3m, —8n, =1, BIF (15m, —1)(140n, —1)=6.

ZTHE 132 d =51,64,68,80,96,102,120 I, X T I5 18 dmyny, —3m, —8n, =1, AAFAE my,n € Z* 2K,
S, W7 TR
6. BE

SEIHIE B 81T o(mn) =30 (m) + 8p(n)+32 W24 45 MR, 76 c WETARE WL T, B2
WIS, IR — M), FEEH— R, 2 e 5 S B A R B 0 B kR
ARRICHL I FRI RO I B, R4 8 - S OB .
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