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On the Narcissistic Number
Shigeru OKAMOTO

abstract

This paper is devoted to generalization of narcissistic number. Let n be a natural
number and n = ¥ 10°q: be the decimal representation, and p>>1 be a natural number.
Then, n is called a generalized narcissistic number for p if Xg?=n, and p is called as
index of narcissistic number.
We prove the following theorems:
Theorem 1. Narcissistic numbers with index 3 are 1,153,370,371 and 407.
Theorem 2. Number of generalized narcissistic numbers with index p are finite.
In the proof of Theorem 2, we have the following inequality:

(n-log(n+ 1)) /log 9 <n

,which concerns an upper bound of index p.
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110 DEFINT I-Z
120 DIM P (100), X (5)

130 READ K,L KO TV BEIFHD AN

140 J=0

150 FOR N=K TO L

160 M=N

170 ~ FOR I=1 TO 5:X(I=M MOD 10:M=M ¥ 10:NEXT

180 K=0:FOR I=1 TO 5:L=X(D:K=K+Lx* Lx* L:NEXT

190 IF N=K THEN J=J+1:P(J)=N

200 NEXT

210 PRINT "+ vy v R P BIROBEY TY ”;:FOR K=1 TO J:PRINT P(K);:NEXT
220 END

300 DATA 1,10000
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3 5 1,153,370,371,407

4 4 1,1634,8208,9434
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100 'The Narcissistic number with index 5

110 DEFINT A-Z

120 ’There exist 6 solutions 4150,4151,54748,92727,93084 and 194979.
130 DIM P(9,2)

140 FOR I=0 TO 9:READ P(1,1),P(1,2) :NEXT
150 READ AB

160 FOR X1=A TO B

170 PRINT USING "# # # #.7,X1;

180 Z=X1:Y1=0:Y2=0

190 WHILE Z>0

200 U=Z MOD 10:Y1=Y1+P(U,D:Y2=Y2+P(U,2):Z=7 ¥ 10
210 IF Y2>9999 THEN Y1=Y1+1:Y2=Y2-10000
220 WEND

230 FOR X2=0 TO 9999
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240 7=X2:721=Y1:72=Y2
250 WHILE 7>0

260 U=Z7 MOD 10:21=71+P(U,1):22=72+P(U,2):Z2=7 ¥ 10
270 IF 72>>9999 THEN Z1=171+1:22=272— 10000

280 WEND

290 IF Z2=X2 AND Z1=X1 THEN PRINT USING "# # # # ”;X2;
300 NEXT X2

310 PRINT

320 NEXT X1

330 END

500 "5 FDF— 4

510 DATA 0,0 =015

520 DATA 0,1 =115

530 DATA 0,32 =215

540 DATA 0,243 '=315

550 DATA 0,1024 =415

560 DATA 0,3125 '=515

570 DATA 0,7776 '=615

580 DATA 1,6807 =715

590 DATA 3,2768 '=815

600 DATA 5,9049 '=915

700 DATA 0,100
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100 'The Narcissistic number with index 7

110 DEFINT A-Z

120 ’There exist 6 solutions 4150,4151,54748,92727,93084 and 194979.
130 DIM P(9999,2)

200 OPEN 7F : P7__2.TBL” FOR INPUT AS #1

210 FOR I=0 TO 9999:INPUT P(1,1),P(1,2):NEXT
220 CLOSE #1

300 FOR X1=0 TO 9999

310 PRINT USING "# # # #:”;X1;

320 Y1=P(X1,1):Y2=P(X1,2)

330 IF Y1>X1 THEN 500

400 FOR X2=0 TO 9999

410 Z1=Y1+P(X2,1):22=Y2+P(X2,2)

420 Z21=71 ¥ 10000:Z2=Z7Z2 MOD 10000
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430 IF Z2=X2 AND Z1=X1 THEN PRINT USING "# # # # ## # #7;X1,X2

440 NEXT X2
500 NEXT X1
600 END
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p = [(nlog(n+ 1))/ log 9] (5)
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