(AB,C) 2% 2

s R

Rk 31 4F 10 H 29 H



1 (AB,C) =2H

ULt 3EERBOMERIZEMIRBREL, T S5IT—RILT 25 L ZDAREDVEDIC
25 ZENDND DN (ABC) BREEVWSBEDEAIZE 7.

BA SNEHIE D &85 (A, B, C) (B kAU 1 23 5) 128 LT Ao(a)+By(a)—
Ca=D D a % (AB,C) ZEEKE NS

2 BEETEH

EB E EZNDORFITHROBRWEE p I2DWT a=kp 2 (AB,C) TR 25E
DFEB p WD 2 (a = kp :B BfF) £ 5.

Aco(a) + By(a) — Ca = Ao(k)(p+ 1) + Be(k)(p — 1) — Ckp
= (Ao (k) + Bp(k) — Ck)p+ Ao (k) — By(k)
=D

IR, R 7B p DRI H B L IRE L TZDT,
Ac(k) + Byo(k) — Ck = 0, Ao (k) — By(k) = D.

Ao (k) + Bo(k)—Ck =0 %729 k % (A,B,C) BEBDEATEEE VW, Th%E k)
eB<.

Do = Ao (ko) — Bop(ko) £ENT, Dy ZFEHEBIHE VD

(FHE LTV 2D00 bWV

Ao (ko) + Bo(ko) — Cho =0 12& D, Dy = Cko — 2By(ko).

Ao(a) + By(a) — Ca = Dy Dfft o ZEEEEE ko D (AB,C) FHEEHKE L&

a=kp 2EFBLE WHM (ABC) FHESME LOThUNETA ) T VIR KY
Df7e LR TN 22 T2 UHT I T 2 EAEAKETH 5.

—MRITEZ SN EHUE D T LT (AB,C) e E KD B Z LITR G A SN
TEEL .

ERGH M AIZHUTZDEEHEEEERY MV aRD D Z EITEARWRETH 5.

TR, BAEZRBDEEEIZH D & FHERBDEA RS MVIZHIRNT 5.

3 EN’—MROEFOEEH

FHP %1 DOWROTINZIE (base) WD

m,e>0%252T, qg=0(P°)+m ZFHERETS. a=P°q Z)E P % HDEED5T
2HE NS,

q=0(P%)+m &K LT, P(g—m)+1= Pl

2



o(a) = o(P)o(q) = L _;)(q Y oo

Po(a) = Po(P%)o(q)
= (P =1)(g+1)
—aP —q+ P11
=aP—q—1+P(g—m)+1
=aP —mP +q(P - 2).

m< UT Po(a) =aP —mP+q(P—2) %135 DT, L = Po(a) —aP +mP 5L &,

L
L=gqP-2) EZHMA T, q= 3
a=PqDFAT7—BEEFRERTS

Py(a) = Pp(Pq)
= PP°(¢—1)
= PP¢ — PP*
= Pa — PP°

2k,

Py(a) = Pa — PP°.
THITPEMPITP(g—m)+1=PrPt ZHVWSE

P%¢(a) = PPa — PP“"™' = PPa — P(P(q —m) + 1).

N g /)
P?p(a) — PPa+ P = —FQ(q —m).

K = P2p(a) — PPa+P B E —K =P’ (q—m).

K L
£oT,g=m— =. q= 5 LHAEDLET
P P—-2
K mP -K L
=M @I T T P2

&y

(mP° — K)(P—2)=LP".
L= Po(a) —aP +mP,K = P?>¢(a) — PPa+ P 2RAT 5 &

3



LP’ = (Po(a) — aP + mP)P° = (P — 2)(mP" — P%p(a) + PPa — P).

(Po(a) — aP + mﬁ)?2 =(P - 2)(771?2 — P?p(a) + PPa — P)

(Po(a) — aP +mP)P’° — ((P — 2)(mP’ — P*p(a) + PPa— P) = 0
WCE LT, £ill% Ao(a) + Bp(a) — Ca=D DIRIZEMT 5.



A =P 1% o(a) DIRILB = (P — 2)P2 1% p(a) DS, C = PP° + (P —2)PP =
P(P—1)(2P — 3) % —a DfRH,
TERH I

D =—mP’ + (P —2)(mP’ — P)

= —P(mP" + (P —2)(mP — 1)
— —P(mP + (P —2))

Ao(a) + By(a) — Ca = D.



¥

(Y

iy

o

D5E4 L (supreme perfect numbers) & IFE3R.

*1: P=3,57
P| A B C D
201 0 2 —m
308 9 18| -22m+1)
5|64 75 140 | —4(4m +3)
71216 245 462 | —6(6m +5)

#2: P=3 £2ED%BEH

a 3 KA i

3*x5H %17
3x5Hx23 %167
35 % 359

32 % 13 % 397




# 3. P=3 £2E0D%EK

a FIRE D i
m=—12
8 23
m = —10
999 3% % 37
18291 | 3% 713 %67
m = —6
6 2%3
99 32 %11
285 3x5%19
6417 32 %23 %31
46917 | 32 %13 %401
76461 | 3% 711 %331
m=—2
4 22
75 3 % 52




#4: P=3 EEDOTEK

a FINB > i
m=20
10 2%5
322 2% 7 %23
m=2
117 | 3213
m=4
3 3
9 32
27 |33
81 |34
243 | 3%
729 | 3¢
2187 | 37
6561 | 38
19683 | 39
59049 | 310
m =
5 5
14 2% 7
15 3x%5
231 | 3%7x11
1107 | 3% %41




# 5 P=3 £2ED%EK

S

SRR

Nl
\]

m = 10
7353 | 32%19 %43
47853 | 32 % 13 %409
m =12

11 11

13 13

21 3x7
1161 | 33 %43
89181 | 3% % 367




4 BEBERE2HW

B G5E2E kg = 10,322 = 2% 7 % 23.
i k=10 D& &
A=8B=9C=1812& Y Dy = Cko—2Bp(ko) = 18%10—2x9p(10) = 6% 18 = 108.

ii. kg =322 D& &

A=8DB=9C=1812&D Dy = Cky — 2Bp(ky) = 18 % 322 — 2 % 9¢(322) =
18(322 — 6  22) = 18 % 190 = 3420.

#6: P=3 £2EDBEH

a R e
m = —108
30 2+%3%5H
70 2x5%7
110 2x5x11
130 2x5x%13
170 2x5x%17
190 2x5x%19
230 2% 95%23
290 2% 5 %29
310 2% 5 %31
370 2% 5% 37
410 2 %5 %41
430 2%xb5%x43
470 2% 5 %47
m = —106
351 33 %13

10



#£ 7. P=3 E2EDBEK

a EPNp Gy

m = —3420

966 2% 3% 723
1122 2% 3% 11 % 17( *)
1610 2% 5% 7 %23
2090 2% 5% 11 % 19( *)
2210 2% 5% 13 % 17( *)
3342 2% 3% 557( *)
3542 2% T7+11 %23
4186 2% 7 %13 %23
5474 2% 7 %17 %23
6118 2% T7+19x%23
9338 2% 7 %23 %29
9982 2% 7%x23%x31
11914 2% 7 %23 %37
13202 2% T %23 %41
13846 2% 7 %23 %43
15134 2% Tx23 %47
17066 2% 7 %23 %53
18998 2% 7 %23 %59
19642 2% 7 %23 %61
21574 2% 7 %23 %67
22862 2% T7Tx23x71
23506 2% 7%x23%73
25438 2% 7%23%79
26726 2% 7x23 %83

(%) & DI MRIEK GO

11



5 EN—BROEREOETEH

FHP %1 DD TIN%ZIK (base) £\ D,

m,e >0 %252C,q=0(P°)+m 2FBERKETS. a=PHlq 2EP %HOH
DEFDEFEHME NS,

q=0(P%)+m 2ZEFK LT, P(g—m)+1= Pt PPq— PPm+ P = P°*2.

o(a) = o(P“™)o(q) = (e _;)(q 1 BDT

Po(a) = Pa(PeH)a(q)
= (P —1)(g+1)
—=aP —q+ P21
=aP —-q—1+PPq— PPm+P
=aP -1+ (-1+ PP)q— PPm+ P.

< LT Po(a) =aP — 14 (-1+4 PP)g— PPm+ P %135 DT,
Ly =Po(a)—aP+1+PPm—P Bk,

_ Ly
L = _1+PP .%%@ZVC’ = .
1= ( )a q 14+ PP

a=Ptlq OF AT —BHEFRT 5.

Py(a) = Po(P“q)
=PP(g-1)
- ﬁpe—&-lq _ppett
= Pa — PpPt!

= Pa— P(Pq—Pm+1)

&b
Py(a) = Pa —?Q(q—m) - P.
XoT,
Ki=Pp(a) —Pa—Pm+P B E K = —qP.
K Ly )
(= — ¢= ———=, LHMAGDET
—P -1+ PP

P+ Ki(—1+ PP)=0.

LiP = (Po(a) —aP + 1+ PPm — P)F2
= Ayo(a) —aCy + Dy

12



YL ¥ [P = Ajo(a) — aCy + Dy.

A, =P’o(a),Cy = PP°, Dy = (1 + PPm — P)P".

Ki(~1+ PP) = (Pg(a) — Pa — P°m + P)(—1 + PP) = Byp(a) — Coa — Dy

LB LE,

Kl(—l + P?) = BIQD((I) — Cya — Ds.
By = (~1+ PP)P,Cy = P(~1 + PP), Dy = (~P’m + P)(~1+ PP)

13



L1?2 + Kl(—l + PP) = Ala(a) —aCh+ Dy + (Blap(a) — Cha — Dg)
= Ayo(a) + Bip(a) — a(C1 + C3) + D1 — Do)

LiP° + Ki(~1+ PP) = Ayo(a) + Bip(a) — a(Cy + C3) + Dy — Dy).
A, =P°,Cy = PP°,D, = (1+ PPm — P)P".
By = (=1 + PP)P,Cy = P(—1 + PP), Dy = (—P’m + P)(—1 + PP)
CC =Cy +Cy = PP+ P(~1+ PP) = P(~1 + 2PP),

DD =Dy — Dy = (1+ PPm — P)P’ — (=P’m + P)(~1 + PP)
Ay =P, B, = (-1+ PP)P,CC = P(~1+2PP).

Ayo(a) + Bip(a) — CCa = DD.

14



#£ 8 P=2,357 HE2H

P A1 Bl C(1
2 1 2 3
3| 8 15 22
5| 64 95 156
71216 287 498

15



#9: P=3 £EEDEZTEK

a R i

m—-14
187 | 11%17
7803 | 33 x 172

215163 | 3% x 13 % 613

m=-10
17 17
1127 | 7% %23
2997 | 3% %37
m=—-6
13 13
18 2 % 32
297 | 33x11
441 | 32 % 72
1935 | 32 %5 %43
6517 | 73 %19

30267 | 3% %19 % 59
216567 | 33 %13 %617

16



# 10: P=3 E2EEDEREK

a

m=-2
217269 | 32 x 13 %619
m =20
7 7
52 22 %13
66 2x3x11

17



#11: P=3 EEDEZE2K

a | BN
m= 2

4 22

5 5

25 | 52

125 | 52

143 | 11%13
351 | 33%13
625 | 54
3125 | 5°
15625 | 56
78125 | 57

18



#12: P=3 EEDEZEK

a 3 KA i

m= 6
6 2%3
45 32 %5
3321 | 3% %41

24273 | 33 %29 % 31

63 327
525 3x52x%7
3483 | 3% %43

8789 11 %17 %47
267543 | 35 %367

19



#13: P=3 EE0DEREK

a

ey

m= 18

15
459
2115
163275

3%5

33 %17

32 %5 %47

3% 5% %7 %311

m= 22

931
154297
221481

72 %19
11 %132 %83
33 % 13 %631

20



# 14: P=3 EEDEZEK

a SRR i
m = 26

14 2% 7
21 3x7
35 57
7 7x11
91 7x13
119 7x17
133 7x19
161 7 %23
203 7 %29
217 731
259 7x 37
287 7x41
301 7 %43

6 BERTEH

BEGEEE ko = 7,52, 66.
i kg=7TD&E
A1 =8,B1=15,C1, =22 12&D Dozclko—QBlgo(k‘o):22*7—30*6:—26.

. kg =52 D& &
DO = Clk’() - QBlgD(k‘o) =22%x52 — 30 %24 = —424.

iii. kg =66 D& &
D(] = Clk'(] - ZBlgD(k‘o) =22 %66 — 30 x 20 = —852.

21



#15: P=3 EEDEDBEH

a FIRE 7 it
m = —424
156 22 %x3%x13
260 22 % 5% 13
364 22 % 7% 13
431 431
572 22 %11 %13
884 22 x 13 % 17
988 22 %13 %19
1196 22 % 13 % 23
1508 22 % 13 % 29
1612 22 %13 % 31
1924 22 %13 % 37
2132 22 % 13 % 41
2236 22 % 13 % 43
2444 22 % 13 % 47
2756 22 %13 % 53
3068 22 % 13 % 59
3172 22 % 13 % 61
3484 22 % 13 % 67
3692 22 %13 71
3796 22 %13 %73
4108 22 %13 % 79
4316 22 % 13 % 83
4628 22 % 13 % 89

22



#16: P=3,m = —424 BEHOEEEK

a | FRE
5044 | 22 %13 %97
5252 | 22 %13 % 101
5356 | 22 %13 % 103
5564 | 22 % 13 % 107
5668 | 22 % 13 % 109
5876 | 22 %« 13 %113
6604 | 22 % 13 % 127
6812 | 22 %« 13 % 131
7124 | 22 %13 % 137
7228 | 22 %13 % 139
7748 | 22 % 13 % 149
7852 | 22 % 13 x 151
8164 | 22 %« 13 % 157
8476 | 22 % 13 % 163
8684 | 22 % 13 % 167
8996 | 22 % 13 %173
9308 | 22 %13 %179
9412 | 22 %« 13 % 181
9932 | 22 %« 13 %191

23



F17: P=3,m = —424 BEDEESE

3 KA 1

10036
10244
10348
10972
11596
11804
11908
12116
12428
12532
13052
13364
13676
13988
14092
14404
14612
14716
15236
15964
16172
16276
16484
17212
17524
18044
18148
18356
18668
19084
19396
19708
19916

22 x 13 % 193
22 %13 %197
22 % 13 % 199
22 x 13 % 211
22 %13 % 223
22 % 13 % 227
22 % 13 % 229
22 %13 % 233
22 % 13 % 239
22 x 13 % 241
22 %13 % 251
22 % 13 % 257
22 % 13 % 263
22 % 13 % 269
22 %13 %271
22 x 13 % 277
22 % 13 % 281
22 % 13 % 283
22 % 13 % 293
22 % 13 % 307
22 %13 % 311
22 %13 % 313
22 %13 % 317
22 %13 % 331
22 %13 % 337
22 % 13 % 347
22 % 13 % 349
22 %13 % 353
22 % 13 % 359
22 %13 % 367
22 %13 % 373
22 % 13 % 379
22 % 13 % 383

24

£



£ 18: P=3,m = —424 BEHOEEEHK

a FIK B it
20228 | 22 % 13 % 389
20644 | 22 %13 % 397
20852 | 22 % 13 % 401
21268 | 22 % 13 % 409
21788 | 22 % 13 %419
21892 | 22 % 13 x 421
22412 | 22 % 13 % 431
22516 | 22 % 13 * 433
22828 | 22 % 13 % 439
23036 | 22 % 13 = 443
23348 | 22 % 13 % 449
23764 | 22 % 13 % 457
23972 | 22 %13 % 461
24076 | 22 % 13 % 463
24284 | 22 % 13 % 467
24908 | 22 % 13 % 479
25324 | 22 % 13 % 487
25532 | 22 % 13 % 491
25948 | 22 % 13 % 499
26156 | 2% %13

25



#19: P=3,m = —852 EEDEZEEK

a | BRI
330 | 2x3x5x%11
462 | 2x3x7x11
858 | 2x3x 1113
859 | 859

1122 | 2% 3% 11 %17
1254 | 2311 %19
1518 | 2% 3% 11 %23
1914 | 23 %11 %29
2046 | 2x3x11 %31
2442 | 2% 3% 11 % 37
2706 | 2% 3% 11 %41
2838 | 2% 3% 11 %43
3102 | 2% 3 %11 %47
3498 | 2% 3% 11 % 53
3894 | 2% 3% 11 %59

26



% 20: P=3,m=—852 EEDEZEE

a | BRI
4026 | 2% 3 x 11 %61
4422 | 2% 3% 11 % 67
4686 | 2% 3% 11 %71
4818 | 2x3x 11 %73
95214 | 2x 3«11 %79
5478 | 2% 3% 11 % 83
5874 | 2% 3 %11 %89
6402 | 2% 3 %11 %97
6666 | 2% 3 %11 %101
6798 | 2x 3% 11103
7062 | 2% 3% 11 %107
7194 | 2% 3 %11 %109
7458 | 2% 3% 11 %113
8382 | 2x 3% 11 %127
8646 | 2x 3 x 11131
9042 | 2% 3% 11 %137
9174 | 2% 3% 11 %139
9834 | 2% 3% 11 %149
9966 | 2% 3% 11 %151

27



% 21: P=3,m=—852 EEDEZEK

a SR firt
10362 | 2% 3 %11 % 157
10758 | 2% 3 %11 % 163
11022 | 2% 3% 11 % 167
11418 | 2% 3% 11173
11814 | 2% 3% 11 % 179
11946 | 2% 3«11 % 181
12606 | 2% 311 %191
12738 | 2% 3 %11 %193
13002 | 2% 3% 11197
13134 | 2% 3% 11 % 199
13926 | 2% 3 x 11 %211
14718 | 2% 3 % 11 % 223
14982 | 2% 3% 11 % 227
15114 | 2% 3 %11 %229
15378 | 2% 3% 11 % 233
15774 | 2% 3% 11 %239
15906 | 2% 3 % 11 *x 241
16566 | 2% 311 %251
16962 | 2% 3 % 11 * 257
17358 | 2% 3 % 11 % 263
17754 | 2% 3 % 11 % 269
17886 | 2% 3% 11 271
18282 | 2 x 3 x 11 %277
18546 | 2% 3 % 11 % 281
18678 | 2% 3% 11 % 283
19338 | 2% 3 % 11 %293

28



% 22: P=3,m=—852 £EEDEZEK

a SRR B i
20262 | 2% 3% 11 % 307
20526 | 2% 3 %11 %311
20658 | 2% 3% 11 %313
20922 | 2% 3 %11 %317
21846 | 2% 3 %11 %331
22242 | 2% 3% 11 % 337
22902 | 2 %3 x 11 % 347
23034 | 2% 3% 11 %349
23298 | 2% 3% 11 % 353
23694 | 2% 3 %11 %359
24222 | 2% 3 %11 % 367
24618 | 2% 3% 11 %373
25014 | 2% 3% 11 %379
25278 | 2% 3% 11 % 383

29



7T BN BROEROHFEZEEH

FHP %1 DD TIN%ZIK (base) £\ D,

m,e >0 %252TC, qg=0(P)+m 2FEHELINETS. a=Plqg 2K P %HOH
D EEH D5 (half perfect numbers) &\ 5.

q=0(P%)+m 2ZEFK LT, P(g—m)+1= Pt PPq— PPm+ P = P°*2.
(P*—1)(g +1)

o(a) = o(PYo(q) = DT

PPo(a) = P(P°—1)(g+1)
=aP?— Pqg— P+ pet!
= P’a—q—P(1+m).

< LT q=—-PPo(a) + P’a—P(1+m) 2195.
KT, a=Plqg D4 7 —BEHET 5.

Py(a) = Po(P*'q)
=PPlg-1)
=pPplg—pPp!
= Pa— PP 1.

Nk P2 EMNIT
P3cp(a) = P?Pa — PPt

= PP%a — P2(q —m) —
= PP20-Pq+Pm-P

!

Lo T,

F2q = —P3p(a) + PP*a + mP” — P.
q=—PPo(a) + P?’a— P(1+m) Z/IZRALT

P*(=PPo(a) + P2a — P(1+m)) = —P%p(a) + PP2a +mP° — P.

30



0= FQ(PFO'((X) — P2a+ P(1+m)) — P3p(a) + PP%a + mP” — P.

0= F3PO'(CK) — P’P2a+ Fg(l +m) — P3p(a) + PP?a + mP” — P.
TZIT
20(@) + Byp(a) — Gy = Dy
DIZEHT 5 L&,

A, =P°P, B,y = —P3,Cl, = P*P(P — 2), D, = PP(2 — P — Pm).
INSIE P OEELDTHSHT P 2kkU7z (ABC) BE2HDOBRBOEHEE T 5.

Ay =P’ By=—P%Cy=P(P—1)(P—2),Dy = P(2— P — Pm).

#* 23: P=2,3,57,¥%2%

P AQ Bz CQ D2
2 1 —4 0 —m
318 -9 6 —2(1+2m)
51125 —25 60 —4(3+ 4m)
71343 —49 210 —6(5+ 6m)

31



7% 24: half perfect

a FINB R
m—-4
6 2%3
44 22 %11
944 | 24 %59
m= -3
98 | 2% 72
m= -2
10 2%5
52 | 2213
232 | 23%29
976 | 24 %61

32



7% 25: half perfect

a FINB o R

m= 0

14 2% 7
105 3xbx7
248 | 23 %31

418 | 2% 11%19
1485 | 33 x5 11
3135 | 3x5*x11%19
3596 | 22 %29 % 31
3956 | 22 % 23 % 43
4064 | 2° %127
5396 | 22 %1971
8636 | 22 % 17 % 127

m=

2 2
4 22
8 23
16 | 2¢
32 | 2°
64 | 26
128 | 27
256 | 28
512 | 2°
1024 | 2'0
2048 | 2'1
4096 | 2'2
8192 | 2'3

33



7% 26: half perfect

1072
4192
m= 5
m= 6
26
296
m= 7
m= 8§
15
92
1136
5548
8908

SRR

22 %17

2x11

22 %19
24 % 67
2% % 131

2%13
23 % 37

3%5

22 %23
24 % 71

22 %19 %73
22 %17% 131
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7% 27: half perfect

a
m=9
m= 10

34
328
1168
4384
m= 11

m= 12
38
344
442
4448

SRR

2% 17

23 % 41
24 %73
2% % 137

32
2% 19
23 % 43

2% 13 %17
25 %139
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% 28:

half perfect

m= 13
m= 14
116
m= 15
m= 16

21
46
124
376
506
1264
m= 17
m= 18
45
m= 19
m= 20
1328
9316
m= 21

SR i

22 % 929

7

3x7

2 %23

22 % 31
23 % 47
2% 11 %23
24 %79

3245

24 % 83
22 % 17 % 137
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7% 29: half perfect

a FINE > i
m= -48

42 237
54 2% 33
70 2%x5%7

154 2+ 7x11
182 2% 7%x13
238 2% 717
266 2% 7%x19
322 2% 7 %23
406 2% 7 %29
434 2% 7x31

315 32 x5x7
2528 | 2°%79

3404 22 % 23 % 37
4484 | 22%19% 59
7004 | 22 %17 %103
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7% 30: half perfect

a
m= -46
272
m= -45
m= -44
304
2656
m= -43
36
m= -42
m= -41
m= -40
30
368
4636
7276

SRR

24 %17

24 %19

25 % 83

22 x 32

2%x3%5H
24 % 23
22 %19 % 61
22 % 17 % 107
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3% 31: half perfect

m= -388
5044
m= -384
210
620
1155
1365
1785
1995
2415
3045
3255
3885
4305
4515
4935
5565
6195
6405
7035
7455
7665
8295
8715
9345
10185
10605
10815
11235
11445
11865
13335
13755
14385
14595
15645
15855

SRR

22 %13 % 97

2x3%xbx7

22 x5 % 31

3xb5*xT7x11
3xH*xT7x13
3xbxT7*17
3x5%x7x19
3xDH*xTx23
3xbx7x29
3x5%x7x*31
3xb5x7x*37
3xbx7x*41
3xb5xT7%x43
3% b5 %7 %47
3%x5%7%53
3%5%7x%59
3xb5*xT7x*61
3x5x7*67
3x5x7T*T1
3xD*xT*73
3x5%x7x79
3%x5*7x*83
3xH*xT7x89
3x5x7*97
3x5x%x7x101
3x5*x7x103
3x5x7x*107
3% 5% 7x109
3x0*x7x*x113
3xbx7 %127
3xb5xT7x131
3x0x7x*137
3%5x7x139
3xb5x7x%149
3% 5% 7151
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