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We will investigate "consecutive" cubic happy numbers. But they can only be "consecutive” in the
sense of an arithmetic progression with common difference 3. We will abuse language by saying "six
inarow" when we really mean a 3-consecutive sequence of length six.

Note that Dr. Grundman uses S { 3,10} but we will simply use Sin the explanation, which in our
program is the procedure ‘onestep’. We will proceed as we did with the classic happy numbers but this
time we split off the last two digits rather than just one digit. This makes the loops ten times longer but
keeps the things simple.

lowest 2 in arow are 1198 and 1201

lowest 3in arow are 169957, 169960, 169963

We are seeking lowest with four in arow.

Claim: N = 66888899999956

For fiveinarow, itis

N := 35588899999799999999999999989

for six inarow try

N

2888899999999999999999999919999999999999999999999999999999999999999999999999999\
9999999999999999999989;

for seveninarow: N := 3577-10°° + (10228 —1) -10% + 45

for eightinarow: N := 1126* 107238 + (107229 -1) * 10”9 + 199999989

Our goal hereisto prove that these listed for seven or more in arow are indeed the lowest.

Also note we will use adot asthe digit concatenation operator. Thus, 111112999994 could be written
11111.2.9999.94 if we wish.

First we define our procedures.

| > restart;
> f:=n — n"3; #incasewe ever want to investigate the cube of the digits, etc.
i fi=n—n’ 1)
> bs:= 10; #thisisthe base, in case we ever want to investigate binary or ternary or other base.
bs:=10 2

:> onestep := proc(nl)
#thisiswhat Dr. Grundman calls S {3,10}(n1) and what we will simply call Sbelow.
local ans n, d;




n := nl;

ans:= 0;

whilen > 0do

d := nmod bs
ans:=ans + f (d);
n:= (n-d)/bs
end do;

ans

end;

onestep :=proc(nl)
local ans n, d;
n:=nil,
ans:=0;
while 0 < ndo d:=mod(n, bs); ans:=ans+f(d); n:= (n —d)/bs end do;
ans

. end proc

> happy := proc(n)
# returns -1 if not happy, and returns the number of stepsto reach 1 if it is happy

local m j, height;
m:=n;
height := -1,
for j from 1to0100 while (m> 1and m# 4) do
m := onestep(m);
end do;
if m=1then height := j; endif;
height;
end,

happy := proc(n)
local m j, height;
m:=n;
height:= — 1,
for j to 100 while 1 < m and m<>4 do m:= onestep(m) end do;
if m=1 then height:=] end if;
height

| end proc

[>

Now to look for sevenin arow. We claim the answer is the 234 digit number

3577-10°° + (102 — 1) -10% + 45
so we will check all a< 170586.

We first verify this value does give seven 3-consecutive cubic happy numbers.

> N:=3577-10"° + (10?2 — 1) -10%° + 45
N :

©)

(4)

©®)



35779999999999999999999999999999999999999999999999999999999999999999999999\
99999999999999999999999999999999999999999999999999999999999999999999999999\
99999999999999999999999999999999999999999999999999999999999999999999999999\
999999999945

> happy(N); happy(N + 3); happy(N + 6); happy(N -+ 9); happy(N -+ 12); happy(N + 15);
happy (N + 18); happy(N + 21); happy(N-3);

5
4
5
5
6
4
5
-1
i -1 (6)
> 9%.234
170586 (7)

Below isthelong long list of calculations, of which we only need the first few pages for a<170586.

We see that a=167050 gives seven in arow, and indeed, using our LowCubics program, From the
L owCubics worksheet, 167050 corresponds to 3577 - 10?28 + ( 10?28 — 1) sothis givesthe least one
with seveninarow, N = 3577-10°° 4 (10*® — 1) -10° + 45

No other a<170586 gives sevenin arow. No otherswith last digits 00, 01, 02 extend to 5in arow, nor
do any with last digits 85, 86, 87 extend to five in arow, so we now need to consider possible 4/3 or 3/4
splits over the carry.

Wefirst check all a<170586 on thislist with last digits 00, 01, 02, and see if they extend before the
carry. Thereare six to test.

(>
> a:= 77454

ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.

for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.

it happy(a — d2p1® + (d2p1 — 1) + 9%k + 9° + 8%) > 0and happy(a — d2p1® + (d2p1
— 13+ 93k +9°+5%) > 0then print(k d2pl, happy(a — d2p1® + (d2p1 —1)% + 93k
+92+2%)) endif;
end do; end do:
a.=77454

ktop := 106
15 -1
41,2, -1
70,5, -1




| 80,3, -1 ®)
> a:= 111333;
ktop := iquo(a, 9°);
for k from O toktop do # k is the number of nines at the end of N1.

for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.

if happy(a — d2p1® + (d2pl — 1)% + 9°k + 9° 4+ 8°%) > 0and happy(a — d2p1> + (d2pl
—1)3+ 93k + 9+ 5°) > 0then print(k, d2pl, happy(a — d2p1® + (d2p1 — 1) + 93k
+9°+2%)) endif;
end do; end do:
a:=111333

ktop := 152
10,3, -1
21,9, -1
75,6, -1
80,3, -1
83,2 -1
89,9 -1
90,9, -1
92,3 -1
108, 8, 3
110,11, -1
112, 4, -1
116, 5, -1
117, 6,4
| 120, 6, -1 9
> 111333 +108-9°
| 190065 (20)
[so the first one that works, k=108, gives atotal much larger than the solution we have above.
> a = 157806;
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.

for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.

it happy(a — d2p1® + (d2p1 — 1)+ 9%k + 9° + 8%) > 0.and happy(a — d2p1® + (d2p1
—1)%+ 9%k +9*+5°) > 0then print(k, d2pl, happy(a — d2p1® + (d2p1 — 1) + 93k
+9%+2%)) endif;
end do; end do:
a:= 157806

ktop := 216
12,8, -1
29,8, 4
45,2, -1
53,5, -1




i 182,5, -1
> 157806 + 29-9°
178947
[agai n, thiswill be larger than our solution above.
> a:= 166428;
ktop := iquo(a, 9%);

for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do

# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
if happy(a — d2p1® + (d2pl — 1)% + 9°k + 9° + 8%) > 0and happy(a — d2p1> + (d2pl

+9°+2%)) endif;
end do; end do:

a :=166428
ktop := 228
16,2, -1
151, 8, -1
195, 5, -1
215,2, -1
228, 2, -1

> a:= 167175;
ktop := iquo(a, 9°);

for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do

# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
it happy(a — d2p1® + (d2p1 — 1) + 9%k + 9° + 8%) > 0.and happy(a — d2p1® + (d2p1
—1)24+9>k+9°+5°) > 0and happy(a — d2p1® + (d2pl — 1)3+ 9* -k + 9° + 2°)

> 0 then print(k, d2p1, happy(a — d2p1® + (d2pl — 1)% + 9k + 8° + 6°) ) endif;
#note the 89 will automatically work
end do; end do:

a:= 167175
ktop := 229
6,2 -1

i 16,5, - 1
> 167175+ 9%6

i 171549

> a:= 167328;

ktop := iquo(a, 9°);

for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do

# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
if happy(a — d2p1® + (d2pl — 1)% + 9°k + 9° 4+ 8%) > 0and happy(a — d2p1® + (d2p1
— 13+ 9k + 9+ 5% > 0and happy(a — d2p1® + (d2pl — 1) + 9>k + 9° + 2°)

> 0 then print(k, d2p1, happy(a — d2p1® + (d2pl — 1)3 + 9k + 83+ 6°) ) endif;
#note the 89 will automatically work

(11)

(12)

— 1)+ 9>k+9>+5°) > 0then print(k d2p1, happy(a — d2p1® + (d2p1 — 1) + 9°k

(13)

(14)

(15



end do; end do:

a:= 167328
ktop := 229
i 41,5, -1 (16)
> 167328 +9°.41
197217 (17)

> a = 160246;
ktop := iquo(a, 9%);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 00.

if happy(a — d2p1® + (d2pl — 1)% + 9*k + 9+ 7°) > 0and happy(a — d2p1> + (d2pl
—1)34+9>k+9°+4°) > 0and happy(a — d2p1® + (d2pl — 1)3+ 9*k + 9* + 1°)
> 0 then print(k, d2p1, happy(a — d2p1® + (d2p1 — 1) + 9>k + 8 + 8°) ) endif;
end do; end do:
a .= 169246

ktop := 232
B 38,3, -1 (18)
so none give three before the carry taht will yield a number with S(N)<170586. .

There are none with final digits 88 or 90. We now check the ones that had final digits 89 to seeif they
have three after the carry.

> a:= 106736;
ktop := iquo(a, 9%);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do #d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° — d2® — 9% -k + 2°) > 0and happy(a + (d2 +1)° — d2® — 9*k

+5°) > 0then print(k, d2, happy(a + (d2 +1)° — d2® — 9>k + 8°) ) end if;
end do; end do:
a:= 106736

ktop := 146 (29
> a = 126542;
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do #d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)% — d2® — 9% -k + 2%) > 0and happy(a + (d2 + 1)° — d2® — 93k
+5%) > 0then print(k d2, happy(a + (d2 4+ 1) —d2°* — 9>k + 8%) ) endif;
end do; end do:
a:=126542

ktop := 173 (20)
so neither of these has three after the carry.
Thus, our example above is indeed the smallest one with seven or morein arow.

Now for eight in arow.




We claim the smallest begins with the 242 digit number N = 1126* 10°238 + (10229 -1)*10"9 +
199999989

Note 9'3*241 = 175689 is the highest S(N) needs to be checked, since this number beginswith an 11
which at worst at the beginning of this number cannot be made smaller without a 9.

There are none up to a=168517 with five in arow without a carry except the one we found that gave
| seveninarow but not eight. Wefirst check for afour-four split.

> N:= 1126* 107238 + (107229 -1) * 1079 + 199999989
N :=

11269999999999999999999999999999999999999999999999999999999999999999999999\
99999999999999999999999999999999999999999999999999999999999999999999999999\
99999999999999999999999999999999999999999999999999999999999999999999999999\
_99999999999199999989

> happy(N); happy(N + 3); happy(N + 6); happy(N + 9); happy(N + 12); happy(N + 15);

happy(N + 18); happy(N + 21); happy(N + 24); happy(N-3);
5

(21)

o1 o o1 01 U1 01 O1

-1 (22)

> 9%241
| 175689 (23)
[Asi de from those we tested above when looking for seven in arow,
> a = 169246;
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.

for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 00.

if happy(a — d2p1® + (d2pl — 1)% + 9*k + 9+ 7°) > 0and happy(a — d2p1> + (d2pl
—1)°+9%k+ 9>+ 4%) > 0and happy(a —d2p1®+ (d2p1 —1)° + 3k + 9* + 1)
> 0 then print(k, d2p1, happy(a — d2p1®+ (d2pl — 1)° + 9k + 8%+ 8%) ) endif;
end do; end do:
a = 169246

ktop := 232

| 38,3 -1 (29)
(>
Now seek a possible four/four split with last digits 89.

"> a:= 169736




ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from0to8do # d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° —d2® — 9%k + 13) > 0and happy(a + (d2 + 1) — d2® — 9>k
+4%) > 0and happy(a+ (d2 + 1) —d2® — 9%k + 7°) > 0then print(k, d2, happy(a
+(d2+1)°—d®—9%k+1+0)) endif;
end do; end do:
a = 169736

B ktop := 232 (25)
> a:= 171542;
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do # d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° —d2® — 9%k + 13) > 0and happy(a + (d2 + 1) — d2® — 9>k
+4%) > 0and happy(a+ (d2 + 1) —d2* — 9% -k + 7°) > 0then print(k, d2, happy(a
+(d2+1)°—d®—9%k+1+0)) endif;
end do; end do:
a:= 171542

ktop := 235
L 6,14 (26)
> a = 171925;
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do #d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)% — d2® — 9%k + 13) > 0and happy(a + (d2 + 1)° — d2® — 93k
+4%) > 0and happy(a+ (d2 +1)° —d2* — 9%k + 7°) > 0then print(k, d2, happy(a
+(d2+1)°—d2*—9*k+1+40)) endif;
end do; end do:
a:.=171925

| ktop := 235 (27)
>
We now check the possible five/three split from a=168517 with final digits 87. Aswe see here, we
| cannot have three cubic happy numbers after the carry.
> a:= 168517,
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from0to8do #d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° —d2® — 93k + 2°) > 0and happy(a + (d2 + 1) — d2® — 9>k
+5%) > 0then print(k d2, happy(a + (d2 + 1) —d2* — 9>k + 8%) ) endif;
end do; end do:
a = 168517

ktop := 231
1,2 -1
15,0, -1
16, 8, -1




23,0, -1

82,3 -1

111,5, -1

123,7, -1

125, 3, -1

152, 3, -1

185,2, -1

i 2280, -1 (28)
' so thiswill not giveasmaller one. Thus, we cannot get a smaller one with eight inarow.

We now seek ninein arow.

First we check for ninein arow with no carry. We claim the smallest such begins with the 276 digit
number

N = 12777-10° + (10— 1) -10'*° + 5.10"° + (10" — 1) -10° + 86

so we need to verify there are no smaller ones with a<201204. From the long list below with all four in
arow listed, we see there are none with eight or nine in arow without a carry, and indeed there are
none with six before or after a carry, so to get ninein arow there must be a 5/4 or a 4/5 split over the
carry.

> N:=12777-10°" + (10— 1) -10'® + 5.10"° + (10"" — 1) -10% + 86

N := (29)
12777999999999999999999999999999999999999999999999999999999999999999999999\
99999999999999999999999999999999999999999999999999999999999999999999999999)\
99999999599999999999999999999999999999999999999999999999999999999999999999)\
999999999999999999999999999999999999999999999999999986

> happy(N); happy(N + 3); happy(N + 6); happy(N + 9); happy(N + 12); happy(N + 15);
happy(N + 18); happy(N + 21); happy(N + 24); happy(N + 27); happy(N-3);

[
HHU‘I\IU‘IU‘I\IU‘IU‘I\IU‘I

L (30)
> 9%.276
201204 (31

:By perusing the long list below, the only ones with a<201204 with five or more having final digits 00,
| 01, 02 are these three:

> a:= 176931




ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
if happy(a — d2p1® + (d2pl — 1)% + 9%k + 9° + 8%) > 0 and happy(a — d2p1® + (d2p1
—1)3+ 9k + 9+ 5% > 0and happy(a — d2p1® + (d2pl — 1) + 9>k + 9° + 2°)
> 0then print(k, d2p1, happy(a — d2p1® + (d2p1l — 1)% + 9>k + 8° + 6°) ) endif;
#note the 89 will automatically work
end do; end do:

a:= 176931
ktop := 242
B 164, 2, -1 (32)
> 176931 + 9° 164
296487 (33)

> a= 177741
ktop := iquo(a, 9%);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
it happy(a — d2p1® + (d2p1 — 1) + 9%k + 9° + 8%) > 0and happy(a — d2p1® + (d2p1
— 13+ 9%k +9°+5%) > 0and happy(a — d2p2® + (d2pl — 1)3 + 9* -k +9° + 2°)
> 0 then print(k, d2p1, happy(a — d2p1®+ (d2pl — 1)° + 9>k + 8%+ 6°) ) endif;
#note the 89 will automatically work
end do; end do:
a:=177741
ktop := 243
i 194,2, -1 (34)
> a = 197595;
ktop := iquo(a, 9%);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
it happy(a — d2p1® + (d2p1 — 1)+ 9%k + 9° + 8%) > 0and happy(a — d2p1® + (d2p1
— 13+ 9%k +9°+5%) > 0and happy(a — d2p2® + (d2pl — 1)3 + 9*-k+9° + 2°)
> 0 then print(k, d2p1, happy(a — d2p1®+ (d2pl — 1)° + 9k + 8%+ 6°) ) endif;
#note the 89 will automatically work
end do; end do:

a:= 197595
ktop:= 271
26,2, -1
204, 8, -1
I 241, 5, -1 (35)
> 197595 + 9°-26
216549 (36)

EThe only avalues with five in arow with final digits 85, 86, 87 are these three:



> a:= 178535; #final digit 86
ktop := iquo(a, 9°);
for k from O toktop do # k is the number of nines at the end of N1.
for d2from0to8do #d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° —d2® — 9%k + 13) > 0and happy(a + (d2 + 1) — d2® — 9>k
+4%) > 0and happy(a + (d2 + 1)* — d2® — 93k + 7°) > 0then print(k, d2, happy(a
+(d2+1)°—d®—9%k+1+0)) endif;
end do; end do:
a:= 178535

ktop:= 244 (37)
> a = 196535; #final digit 86
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do # d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° —d2® — 93k + 13) > 0and happy(a + (d2 + 1) — d2® — 9>k
+4%) > 0and happy(a + (d2 + 1)* — d2® — 93k + 7°) > 0then print(k, d2, happy(a
+(d2+1)°—d®—9%k+1+0)) endif;
end do; end do:
a:= 196535

ktop := 269
117,5,4 (38)

UL

a = 195517; #thishasfinal digits 87 as opposed to 86
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do #d2isthedigit that precedes the k digits of nine.

if happy(a + (d2 + 1)° — d2® — 9% -k + 2°) > 0and happy(a + (d2 +1)° — d2® — 9*k
+5°) > 0and happy(a+ (d2 + 1) —d2® — 9°-k + 8%) > 0then print(k, d2, happy(a
+(d2+1)°—d2*—9*k+1+41)) endif;
end do; end do:
a:= 195517
ktop := 268
| 26,5, -1 (39)
0 only 196535 has four after the carry, and indeed, it leads to our smallest example listed above.

Finally, to take advantage of the rest of the data, we search for teninarow. Since we do not have six
or morein arow with acarry (last digits 82, 83, 84 or 00, 01, 02) the only way to get teninarow isa
5/5 split.

So we check all avaluesthat give fivein arow with final digits 00,01,02, or 85,86,87. There are three
with a<500000 that have final digit 86 and four with last digits 00, 01 or 02. Aswe see here, none of
these have five across the carry, so any example of ten in arow must have a>500000, hence more than
| 685 digits.

> 9°.685
| 499365 (40)
> a = 337106; #final digit 86




ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2from0to8do # d2isthedigit that precedes the k digits of nine.
if happy(a + (d2 + 1)° —d2® — 9%k + 13) > 0and happy(a + (d2 + 1) — d2® — 9>k
+4%) > 0and happy(a+ (d2 + 1) —d2® — 9%k + 7°) > 0then print(k, d2, happy(a
+ (d2 +1)2—d2® — 9*k+ 13+ 3%) ) endif; # the 10 works automatically
end do; end do:

a = 337106
ktop := 462
60,1, -1

209, 4, -1

| 310,8, -1
> a:= 395993; #final digit 86

(41)
ktop := iquo(a, 9°);

for k from O toktop do # k isthe number of nines at the end of N1.
for d2from 0to8do # d2isthedigit that precedes the k digits of nine.
if happy(a + (d2 + 1)° —d2® — 93k + 13) > 0and happy(a + (d2 + 1) — d2® — 9>k
+4%) > 0and happy(a+ (d2 + 1) —d2* — 9% -k + 7°) > 0then print(k, d2, happy(a
+ (d2+1)2—d2® — 9*k+ 13+ 3%) ) endif; # the 10 works automatically
end do; end do:

a = 395993
ktop := 543

i 141, 7, -1
> a = 496910; #final digit 86

(42)
ktop := iquo(a, 9%);
for k from O toktop do # k is the number of nines at the end of N1.
for d2from 0to8do #d2isthedigit that precedes the k digits of nine.
if happy(a + (d2 + 1)% — d2® — 9%k + 13) > 0and happy(a + (d2 + 1)° — d2® — 93k
+4°) > 0and happy(a+ (d2 +1)° —d2* — 9%k + 7°) > 0then print(k, d2, happy(a
+ (d2+1)%—d2® — 9.k + 13+ 3%) ) endif; # the 10 works automatically
end do; end do:

11

a = 496910
ktop := 681
32,4, -1 (43)
>
> a = 373896; #final digits 01

ktop := iquo(a, 9°);

for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do

# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
it happy(a — d2p1® + (d2p1 — 1) + 9%k + 9° + 8%) > 0and happy(a — d2p1® + (d2p1
—1)24+9>k+9°+5°) > 0and happy(a — d2p1® + (d2pl — 1)3 + 9*k + 9* + 2°)

> 0 then print(k, d2p1, happy(a — d2p1® + (d2pl — 1)% + 9k + 8° + 6°) ) endif;
#note the 89 will automatically work

end do; end do:




a = 373896
ktop := 512
55, -1
438,5, -1
i 500, 2, -1 (44)
> a:= 396720; #final digits 01
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 01.
if happy(a — d2p1® + (d2p1 — 1)° + 9%k + 9% + 8%) > 0and happy(a — d2p1® + (d2p1
~1)%+ 9%k +9°+5% > 0and happy(a — d2p1® + (d2p1 — 1)% + 9* k + 9 + 2°)
> 0 then print(k, d2p1, happy(a — d2p1® + (d2p1 —1)° + 9>k + 8%+ 6°) ) end if;
#note the 89 will automatically work
end do; end do:
a:=396720
ktop:=544
406, 5, -1
541, 2, -1
B 544,8, -1 (45)
> a:= 396703; #final digits 00
ktop := iquo(a, 9°);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2pl isthe digit that precedes the k digits of zeros in the number ending with 00.
if happy(a — d2p1® + (d2pl — 1)% + 9*k + 9+ 7°) > 0and happy(a — d2p1> + (d2pl
— 13+ 9%k + 9+ 4%) > 0and happy(a — d2p1® + (d2p1 —1)3 + 9>k + 9° + 13)
> 0 then print(k, d2p1, happy(a — d2p1® + (d2pl — 1)° + 9k + 8%+ 8%) ) endif;
end do; end do:
a:=396703
ktop :=544
134,1, -1
438, 3, -1
510, 6, -1
517,3, -1
| 543,3, -1 (46)
> a:=336782; #final digits 02
ktop := iquo(a, 9%);
for k from O toktop do # k isthe number of nines at the end of N1.
for d2plfrom 1to9do
# d2plisthe digit that precedes the k digits of zerosin the number ending with 02.
it happy(a — d2p1® + (d2p1 — 1)* + 9%k + 9° + 9°) > 0and happy(a — d2p1® + (d2p1
— 13+ 9%k +9°+6°) > 0and happy(a — d2p2® + (d2pl — 1) + 9*.k+9° + 3°)
> 0 then print(k, d2p1, happy(a — d2p1® + (d2p1 — 1)° + 9°k 4+ 9° + 0%), happy(a
—d2p1® +(d2p1 —1)° + Pk + 8+ 7)) endif;



end do; end do:

a:= 336782

ktop := 461

82,7,4, -1
| 187,9, -1, -1 (47)
[>
[>

> for afrom 75000 to 500000 do
for dlfromOto9do
s:= (1—a—dl) modS3;

for dO from sto9 by 3 do

if happy(a + onestep(d1-10 4+ d0)) > 0 and happy(a + onestep(d1-10 +d0+3)) >0
and happy(a + onestep(d1-10 +d0 + 6)) > 0 and happy(a + onestep(d1-10 + dO
+9)) > Othenprint( a, d1, dO, happy(a + onestep(d1-10 + dO + 12) ), happy(a
+ onestep(d1-10 +dO + 15) ), happy(a + onestep(d1-10 +dO + 18) ) ); end if;

end do;

end do;

end do:

76350, 8,5, -1, -1, -1

76815,6,7, -1, -1, -1
76942,7,8, -1,4, -1
77175,6,4,4, -1, -1

77175,6,7, -1, -1, -1
77238,6,1, -1,4, -1
77240, 8, 3, -1,4, -1

77329,5,1, -1, -1, -1

77392, 4,5, -1, -1, -1
77393,4,7,-1,-1,4
77446,2,1, -1,4, -1
77454,0,1, -1, -1,4
77608, 4,5, -1, -1,4

77627,5,3,4,-1,6
77627, 5,6, -1,6, -1
77725,3,3,-1,-1,4
77744,2,3,4, -1, -1

77744,2,6, -1, -1, -1

77805, 3,4, -1, -1, -1

78848, 5,6, -1, -1, -1

79350, 3,4, -1, -1, -1

91104,6,7, -1, -1, -1

91407,6,7, -1, -1, -1

91446,0,7, -1, -1, -1

96848, 5,6, -1, -1, -1

97350, 3,4, -1, -1, -1

97827,3,4, -1, -1, -1




1018%4, 4,5, -1, -1, -1
103404,6,7, -1, -1, -1
106736, 8,9, -1, -1, -1
107464,1, 2, -1, -1, -1
108810, 3,4, -1, -1, -1
109104,6,7, -1, -1, -1
109407,6,7, -1, -1, -1
109444, 4,5, -1, -1, -1
109446,0,7, -1, -1, -1

109534, 5,7, -1, -1, 3
110821, 7,8, -1, -1,6
111333,0,1, -1, -1, -1
111603, 3,4, -1, -1, -1
111622, 2,4, -1, -1, 4
115039, 8,7, -1, -1, -
115416, 6, 7, -1, -1, -
115425,6, 7, -1, -1
117495, 3,4, -1, -1
117550, 9,6, -1, -1,6
117592, 4,5, -1, -1, -1
117820,8,7, -1, -1, -1
118000, 9, 3, -1, -1, -1
118206, 6, 7, -1, -1, -1
118217,8,3, -1,4, -1
118721,2,3, -1, -1, -1
119147,5,6, -1, -1, -1
119484, 3,4, -1, -1, -1
1,-1,-1
1,-1, -1

|
N =

126425, 5, 6, -
126542, 8, 9, -1,
126603, 3, 4, -1, 4, -1
126622, 2, 4, -1, 4, 4
126928, 6,9, -1, -1, 4
127018,8,7, -1, -1, -1
127207, 3,9, -1,4, -1
127270, 1,2, -1, -1,4
127404,6,7, -1, -1, -1
127602, 3,4, -1, -1, -1
129295, 6,6, -1, -1, -1
129672, 3,4, -1, -1, -1
130404,6,7, -1, -1, -1
136560, 6, 7, -1, -1, -1
136850, 5,6, -1, -1, -1



136908, 3,4, -1, -1, -1
139419, 6, 4, 4, -1, -1
139419,6,7, -1, -1, -1
139448, 5,6, -1, -1, -1
139608, 3,4, -1, -1, -1
139932, 3,4, -1, -1, -1
147854, 5,6, -1, 5, -1
151039, 8,7, -1, -1, -1
151416,6,7, -1, -1, -1
151425,6,7, -1, -1, -1
154827, 3,4, -1, -1, -1
156458, 8, 3, -1, 4, -1
156592, 4, 5, -1, -1, -1
156627,7,3, -1, -1, -1
156736, 6, 3, -1, 4, -1
156854, 5,6, -1, -1, -1
156925, 3, 3, -1, -1, -1
156944, 2,3, -1, -1,5
156962, 2, 3, -1, -1, -1
156970, 0, 3, -1, -1, 4
157077,9,1, -1, -1,4

157248,6,7, -1, -1
157294,7,8, -1, -1
157437,6,7, -1, -1
157564, 2,7, -1, -1
157806, 0, 1, -1, -1, -
-1, -1
-1, -1
-1, -1
-1, -1

157853, 5, 6,
158581, 4, 5,
162425, 5, 6,
162603, 3, 4,
162622, 2,4, -1, -1,4
162660, 1,6, -1, -1, -1
163560, 6,7, -1, -1, -1
165916, 7,8, -1, 3, -1
166364, 3,8, -1, -1, -1
166427,0,8, -1, -1, -1
166428, 0, 1, -1, -1,5
166663, 7, 8,4, -1, -1
166663, 8, 1, -1, -1, -1
166816, 7, 8, -1, -1, 4
167050, 4, 5, 5, 3, 4
167050, 4, 8, 3,4, -1

PR RRPRRRRR



167050, 5, 1, 4, -1,4
167050, 5,4, -1, 4, -1
167140, 4,5, -1, -1, -1
167175,0,1, -1,4, -1
167203, 4, 5,4, -1, -1
167203, 4,8, -1, -1, -1
167256, 6,7, -1, -1, -1
167328,0,1, -1, -1, -1
167383,5,7, -1, -1,5
167572,2,7, -1, -1,4
167806, 9, 6, -1, -1, 4
168517,8,7,4, -1, -1
168517,9,0, -1, -1, -1
168669, 8, 5, -1, -1, -1
168734,8,0, -1, -1,4
168771,6,7, -1, -1, -1
168903, 6, 7,4, -1, -1
168903, 7,0, -1, -1, -1
168962, 6, 5, -1, -1, -1
168989, 4,7, -1, -1, 3
169030, 6,0, -1, -1, -1
169121, 5,0, -1, 4, -1
169182,4,0, -1, -1, -1
169202, 2,3, -1, -1, -1
169219, 3,0, -1, -1,4
169238, 2,0, 4, -1,6
169238, 2, 3, -1,6,3
169239, 3,4, -1, -1,4
169245, 1,0, -1, -1, -1
169246, 0,0, -1, 4,4
169295, 1, 4, -1, -1,3
169302, 9,4, -1, -1, -1
169736, 8,9, -1, -1, -1
170457, 1,9, -1, -1, -1
170464, 0,9, 6, -1, -1
170464, 1,2, -1, -1, -1
170607,6,7, -1, -1, -1
171128, 8, 3, -1, 4, -1
171297,7,3, -1, -1, -1
171495, 3,4, -1, -1, -1
171542,8,9, -1, -1, -1
171550, 0,6, -1, 4, -1



171585,4, 3, -1, -1, -1
171613,3,3, -1, -1, -1
171632, 2,3, -1, -1, -1
171641, 2,3, -1, -1, -1
171649, 0, 3, -1, -1,5
171928,6,9, -1, -1,4
172018,8,7, -1, -1, -1
172207, 3,9, -1,4, -1
172270, 1,2, -1, -1,4
172270,9,9, -1, -1, -1
172404,6,7, -1, -1, -1
172442, 5,6, -1,4, -1
172602, 3,4, -1, -1, -1
172850, 5,6, -1, -1, -1
173143,8,7, -1, -1,4
173529,6,7, -1,4, -1
174639, 3,4, -1, -1,4
174680, 2, 3, -1, -1, -1
174687, 1,3, -1, -1,6
174844, 5,6, -1, -1, -1
175221,7,3, -1, -1,4
175248,6,7, -1, -1, -1
175348, 6, 3,5, -1,5
175348, 6,6, -1,5, -1
175430, 8, 3, -1, 4, -1
175437,6,7, -1, -1, -1
175475,5,6, -1, -1, -1
175556, 2, 3,4, -1, -1
175556, 2,6, -1, -1, -1
175564,2,7, -1, -1, -1
175590,9,7, -1, -1, -1
175626, 6,7, -1, -1, -1
175663, 7, 8,4, -1, -1
175663,8, 1, -1, -1, -1
175772,1,7,-1,4, -1
175779,9,7, -1, -1, -1
175816,7,8, -1, -1,4
175870,9,0, -1,4, -1
175925, 8,9, -1, -1, -1
175934, 2,3, -1, -1, -1
175942,0, 3, -1, -1,4
175942,2,7, -1, -1, -1



176050, 4, 5, 5, 3, 4
176050, 4, 8, 3,4, -1
176050, 5, 1,4, -1, 4

176050, 5,4, -1, 4, -1
176087, 8,0, -1, -1, 4
176140, 4,5, -1, -1, -1
176142,8,2, -1, -1, -1
176174,9, 8,4, -1,4
176175,0,1, -1,4, -1
176203, 4, 5,4, -1, -1
176203,4, 8, -1, -1, -1

176203, 7,5, 4,4, 4
176203,7, 8,4, 4, -1
176203, 8, 1,4, -1,4

176203, 8,4, -1,4, -1
176256, 6, 7,4, -1, -1
176256, 7,0, -1, -1, -1
176328,0,1, -1, -1, 4
176375, 5,6, -1, -1,4
176383,5,7,4, -1,5
176383,6,0, -1,5,4
176419,7,8, -1, -1, -1
176438, 5,6, 4,4, -1
176438, 5,9, 4, -1, -1
176438, 6, 2, -1, -1, -1
176474,5,0, -1, 5, -1
176535,4,0, -1, -1, -1
176549, 8,9, -1, -1, -1
176572,2,7,4, -1,4
176572, 3,0, -1,4, -1
176590, 4, 2,6, 4, -1
176590, 4, 5,4, -1, -1
176590, 4, 8, -1, -1, -1
176591, 2,0, 3, -1, -1
176591, 2,3, -1, -1, -1
176598, 1,0, -1, -1,4
176599, 0,0, -1, -1, -1
176610,9, 1, -1,4,6
176653,0,9, 3, -1, -1
176653, 1,2, -1, -1, -1
176653, 7, 8,4, -1, -1
176653,8,1, -1, -1, -1



176715,0,1, -1,4, -1
176715,6, 1,4, 4, -1
176715, 6, 4,4, -1, -1
176715,6,7, -1, -1, -1
176734,6, 3, -1, -1, 4
176806, 4, 5,4, -1, -1
176806, 4, 8, -1, -1, 4
176827,7,8, -1, -1, -1
176843, 8,9, -1, -1, -1
176868, 3,4, -1,4, -1
176923, 3,3, -1, -1, -1
176930, 9, 8,4, 4, -1
176931, 0, 1,4, -1,4
176931, 0,4, -1,4, -1
176933, 4,7, -1, -1,4
176942, 2,3, -1, -1, -1
176942, 5,6, -1,4, -1
176949,6, 1, -1,4, -1
176950, 0, 3, -1, -1, 4
176996, 6, 8,4, -1, 4
176996, 7, 1, -1,4,4
177031, 2,7, -1, -1, -1
177040, 4, 5,4, -1,4
177040, 4,8, -1,4,4
177060, 8, 2, -1, -1, -1
177103,4,5, -1, -1, -1
177165,0, 1, -1,4, -1
177214, 3,9, 6, 6, 4
177214, 4, 2,6,4,6
177214, 4,5, 4,6, -1
177214, 4, 8,6, -1, -1
177214,5,1, -1, -1, -1
177229,7,2,4,4, -1
177229,7,5,4, -1, -1
177229,7,8, -1, -1, -1
177277, 1,2, -1,4,6
177312, 2,8, -1,6, -1
177338,0,8, -1, -1, -1
177339,0,1, -1, -1, -1
177339, 3,4, -1, -1,4
177571, 1,2, -1,4, -1
177580, 5,4, -1, -1, -1



177607, 5,4, -1, -1, -1
177616, 5,1, -1,4,5
177616, 6,6, -1, -1, -1
177626, 5,6, -1,6, -1
177678, 3,4, -1, -1,4
177705, 3,4, -1, -1, -1
177714,6,7, -1, -1, -1
177741,0,1,6, -1, -1
177741,0,4, -1, -1, -1
177768,9,4, -1, -1, -1
177805, 6, 3,4, -1, -1
177805, 6,6, -1, -1, -1
177841,0,6, -1,4, -1
177986, 8,9, -1, -1, -1
178013, 2, 3,5, -1, -1
178013, 2,6, -1, -1, -1
178048, 6,6, -1, 5, -1
178056, 0,7, -1, -1, -1
178084, 3,6, -1, -1,4
178191,7,3, -1, -1, -1
178380,6,7, -1, -1, -1
178418, 8,9, -1, -1,4
178479,9,4, -1, -1, -1
178526, 2,3, -1, -1, -1
178535, 8,6, 6, -1, -1
178535,8,9, -1, -1, -1
178598, 4,4, 4, -1, -1
178598, 4,7, -1, -1,4
178635,7,9, -1, -1,6
178714,1,2, -1, -1, -1
178778,8,9, -1, -1, -1
178866, 8, 8, -1, -1, -1
178924,4,5, -1, -1, -1
179083, 3,6, 4, -1,4
179083, 3,9, -1,4, 4
179083, 7,5,4, -1,4
179083, 7,8, -1,4, -1
179146,1,2, -1, -1, -1
179164, 6, 6, 4,6, -1
179164, 6,9, 6, -1, 4
179164,7,2, -1,4,4
179200, 3,9, 4,4, -1



179200, 4, 2,4, -1, -1
179200, 4,5, -1, -1, -1
179252,6, 8, -1, -1,4
179263, 1,2, -1, -1, -1
179379,6,1, -1,4, -1
179443, 4, 2,4, -1,4
179443, 4,5, -1,4, -1
179506, 1, 2, -1, -1, -1
179533,4,5, -1, -1,6
179568, 3,1, 4, -1, -1
179568, 3,4, -1, -1, -1
179595,0, 1,4, -1, -1
179595,0,4, -1, -1, -1
179605, 2,4, -1, -1,6
179741, 2, 3,4, -1, -1
179741, 2,6, -1, -1, -1
180440, 8, 3, -1, 4, -1
180531,6,7, -1, -1,4
180820, 8, 7, -1, -1, -1
180873,9,7, -1, -1, -1
180925, 3,3, -1, -1, -1
180944, 2, 3, -1, -1, 4
181206, 6, 7, -1, -1, -1
183708, 3,4, -1, -1, -1
183854, 5,6, -1, 5, -1
184077,9,1, -1, -1,4
184294,7,8, -1, -1, -1
184806, 0, 1, -1, -1, -1
184853, 5,6, -1, -1, -1
184916, 9,5, -1, 5, -1
185581, 4,5, -1, -1, -1
186714,6,7, -1, -1, -1
186805, 6, 3,4, -1, -1
186805, 6, 6, -1, -1, -1
186833, 8, 3, -1, 4, -1
187013, 2,3,5, -1, -1
187013, 2,6, -1, -1, -1
187048, 6,6, -1, 5, -1
187056, 0,7, -1, -1, -1
187084, 3,6, -1, -1,4
187129, 6, 3, -1, -1, -1
187337,2,3, -1, -1, -1



187380, 6, 7, -1, -1
187696, 2, 7, -1, -1,
-1, -1
-1, -1

188938, 7, 8, -
189325, 5, 1,
189450, 0, 1, -1, -1, 4
189896, 8, 9, -1,
190104, 6, 7, -1,
190407, 6, 7, -1
190446, 0, 7, -1,
190561, 3,9, -1, 5, -1
190598, 3,2, -1, -1, -1
190624, 1, 2,5, -1, -1
190624, 1, 5, -1, -1, -1
191484, 3,4, -1,4, -1
192422,5,6, -1, -1, -1
193025, 8,9, -1, -1, -1
193419, 6, 4, 4, -1, -1
193419,6,7, -1, -1, -1
193608, 3,4, -1, -1, -1
193626, 6, 7, -1, -1, -1
193753,1,2, -1, -1, -1
195473, 5,6, -1, -1, -1
195517,8,7,4, -1, -1
195517,9,0, -1, -1, -1
195669, 8, 5, -1, -1, 4
195734, 8,0, -1, -1, 4
195771,6,7, -1, -1, -1
195903, 6, 7,4, -1, -1
195903, 7,0, -1, -1, -1
195962, 6, 5, -1, -1, -1
195989, 4,7, -1, -1,3
196030, 6,0, -1, -1, -1
196121,5,0, -1, 4, -1
196182,4,0, -1, -1, -1
196202, 2, 3, -1, -1, -1
196219, 3,0, -1, -1,4
196238, 2,0, 4, -1,6
196238, 2, 3, -1, 6, 3
196239, 3,4, -1, -1,4
196245, 1,0, -1, -1, -1
196246, 0, 0, -1, 4, 4
196291, 6,6, -1, -1, -1

L e = =

-1, -1
-1, -1
, -1, -1
-1, -1



196295, 1, 4, -1, -1,3
196418, 5,6, -1, -1, -1
196418, 8,9, -1, -1, -1

196535, 8, 6, 6, -1, -1
196535, 8,9, -1, -1, -1

196635, 7,9, -1, -1,6
196866, 8, 8, -1, -1, -1
196924, 4,5, -1, -1, -1

196928, 1,4, -1, -1,5

197083, 3,6, 4, -1,4
197083, 3,9, -1,4, 4
197083, 7,5,4, -1,4

197083, 7,8, -1,4, -1
197146, 1,2, -1, -1, -1
197146, 7,8, -1, -1, -1

197156, 8,9, -1, -1,5

197200, 3,9, 4,4, -1

197200, 4, 2,4, -1, -1
197200, 4,5, -1, -1, -1

197252, 6,8, -1, -1,4
197263, 1,2, -1, -1, -1
197291, 5,6, -1, -1, -1

197379,6,1, -1,4,4

197442,5,8, -1, -1,4

197568, 3,1, 4, -1, -1
197568, 3,4, -1, -1, -1
197587,1,8, -1, -1, -1

197595, 0, 1,4, -1, -1
197595,0,4, -1, -1, -1
197595,6,7, -1, -1, -1

197605, 2,4, -1, -1,6

197631, 3,1, 4, -1, -1
197631, 3,4, -1, -1, -1

197650, 2,1, -1, 4, -1
197658,0, 1, -1, -1, -1

197721,9,1, -1,4,4

197884, 1, 2,4, -1, -1

197884, 1,5, -1, -1, 4
197938, 7,8, -1, -1, -1
198325, 5,1, -1, -1, -1
198450, 0, 1, -1, -1, -1
198854, 5,6, -1, -1, -1



198902, 8,9, -1, -1, -1
199305, 3,4, -1, -1, -1
199567, 4, 2,4, -1,4
199567, 4,5, -1,4, -1
199604, 2,9, -1, -1, 3
199630, 1, 2, -1, -1, 4
216425, 5,6, -1, -1, -1
216542,8,9, -1, -1, -1
216603, 3,4, -1,4, -1
216622, 2,4, -1, 4,4
216928, 6,9, -1, -1,4
217018,8,7, -1, -1, -1
217207, 3,9, -1,4, -1
217270,1,2, -1, -1,4
217404,6,7, -1, -1, -1
217602, 3,4, -1, -1, -1
233821,4,5, -1, -1, -1
238861,7,8,-1,4, -1
239158, 7,8, -1, -1,3
239373,0,1, -1, -1,3

239545, 5,1, -1,
239670, 0, 1, -1,
261603, 3,4, -1

-1,
-1,
-1

1
1
1

261622, 2,4, -1, -1,4
270542,8,9, -1, -1, -1
270928,6,9, -1, -1,4
271018,8,7, -1, -1, -1
271207, 3,9, -1,4, -1
271270,1,2, -1, -1,4

271404, 6, 7,
271442, 2, 3,
271602, 3, 4,
271603, 4, 5,
276562, 8, 4,
276592, 4, 5,
276616, 7, 8, -1,

-1
-1
-1
-1
-1
-1

-1
-1
-1
-1
-1
-1
-1

277003, 4,5,4,4, -1
277003, 4,8,4, -1, -1
277003,5,1, -1, -1, -1
277075, 3,3, -1, -1, -1
277094, 2,3, -1, -1, -1
277120, 2,1,4, -1, -1



277120, 2,4, -1, -1,4
277128,0,1, -1, -1, -1
277227, 3,4, -1, -1, -1
278480, 8,9, -1, -1, -1
278758, 7,8, -1, -1, -1

279145, 4,2,5,4,4
279145, 4,5,4,4, -1
279145, 4,8,4, -1,5

279145,5,1, -1,5, -1
279208, 1,2, -1, -1, -1

279262, 1,8, -1,4, -1
279270,0,1, -1, -1, -1

292861, 7,8, -1,4, -1
293373,0,1, -1, -1, -1
295794, 3,4, -1, -1, -1
296480, 8,9, -1, -1, -1
296758, 7,8, -1, -1, -1

297145, 4,2,5,4,4
297145, 4,5,4,4, -1
297145, 4,8,4, -1,5

297145,5,1, -1,5, -1
297208, 1,2, -1, -1, -1

297262,1,8, -1,4, -1
297270,0,1, -1, -1, -1

301404,6,7, -1, -1,3
307404,6,7, -1, -1, -1
309672, 3,4, -1, -1, -1
310404,6,7, -1, -1, -1
316560, 6, 7, -1, -1, -1
316850, 5,6, -1, -1, -1
316908, 3,4, -1, -1, -1
319160, 8,9, -1, -1, -1
319186, 7,8, -1, -1, -1

319419, 6, 4,4, -1, -1
319419,6,7, -1, -1, -1

319546, 5,7, -1, 4,3

319573,5,1, -1, -1, -1

319608, 3,4, -1, 3, -1

319698, 0, 1,4, -1, -1
319698, 0,4, -1, -1, -1
319761,0,7, -1, -1, -1
319888, 1,2, -1, -1, -1



323821, 4,5, -1, -1, -1
328861, 7,8, -1,4, -1
329373,0,1, -1, -1, -1
336053, 8,9, -1, -1, -1
336394, 7,8, -1, -1, -1
336439, 6,9, -1, -1,5
336566, 6, 2, -1, -1, -1
336657, 5,2, -1, -1, -1
336755, 2,9, -1, -1, -1
336781,1,2, -1, -1, -1
336782,0,2,5, -1, 4
336782,0,5, -1,4, -1
336872, 2,3, -1, -1, -1
336906, 0,1, -1, -1, -1
337106, 8,6, 3, -1, -1
337106, 8,9, -1, -1, -1
337303, 4,5, -1, -1, -1
337492,6,6, 3, -1, -1
337492,6,9, -1, -1,3
337619, 5,6, 3, -1, -1
337619, 5,9, -1, -1, -1
337717,3,6, -1,3,4
337771, 4,2,4, -1,5
337771,4,5, -1,5, -1
337798, 4,5, -1, -1, -1
337834,1,2,4, -1, -1
337834, 1,5, -1, -1, -1
338207, 8,9, -1, -1, -1
338221, 7,8, -1,5, -1
338593,7,2,-1,4, -1
338733,0,1, -1, -1,
338935, 1, 2, -1,
343317,7, 3, -1,
343596, 4, 3, -1,
343652, 2, 3, -1,
346142, 8, 9, -1,
346592, 8, 9, -1,
346870, 1, 2, -1, -1,5
346871,0,2, -1, -1,5
346978, 6,9, -1, -1,3
347131, 7,8, -1, -1, -1
347132,8,9, -1, -1, -1

-1
-1, -1
-1, -1
-1, -1
-1, -1
-1, -1
-1, -1



347257,4,2,6, -1, -1
347257,4,5, -1, -1, -1
347320, 1, 2,5, -1, -1
347320,1,5, -1, -1, -1
347427,6,1, -1,5, -1
347643,0,1, -1, -1,3
347797,4,2,5, -1, -1
347797,4,5, -1, -1, -1
347860, 1, 2,5, -1, -1
347860, 1,5, -1, -1, -1
347861,0,2, -1, -1,5
348303, 3,4, -1, -1, -1
348322, 2,4, -1, -1,4
361603, 4,5, -1, -1, -1
367128, 3,4, -1,4, -1
368218, 8,4, -1, -1, -1
368577,8,8, -1, -1,5
368633, 8,9, -1, -1, -1
368794, 7,8, -1, -1, -1
368963, 6,8, -1, -1,5
369019, 6,9, -1, -1,5
369108, 3,4, -1, -1, -1
369136, 7,8, -1, -1, -1
369145, 2,4, -1, -1,4
369306, 0,1, -1, -1, -1
369360, 6, 7, -1, -1, -1
369361, 1,2, -1,4, -1
369623, 5,6, -1, -1, -1
369648,0,1, -1, -1, -1
369702,9,7, -1,4, -1
370404,6,7, -1, -1, -1
370850, 5,6, -1, -1, -1
371233,9,0, -1, -1, -1
371450, 8,0,4, -1, 4
371450, 8, 3, -1,4, -1
371619, 6, 4,4, 4, -1
371619,6, 7,4, -1, -1
371619,7,0, -1, -1, -1
371746, 6,0, -1, -1, -1
371773,4,5, -1,4, -1
371808, 3,4, -1, -1, -1
371837,5,0, -1,4, -1



371898, 4,0, -1, -1, -1
371935,3,0, -1, -1, -1
371954, 2,0,4, -1,5
371954, 2,3, -1,5, -1

371961, 1,0, -1, -1, -
371962,0,0, -1, -1
372934,9,3, -1, -1
373052, 8,9, -1, -1, -
373223,8,9, -1, -1
373303, 4,5, -1, -1
373384,7,8, -1, -1,5
373438,6,9, -1, -1,5
373440, 8,2, -1, -1, -1
373447,6,3, -1, -1,4
373592, 8,9, -1, -1, -1
373655, 2,3, -1, -1, -1
373717,4,2,4, -1, -1
373717,4,5, -1, -1, 4
373753,4,5, -1, -1, -1
373771,5,1, -1, -1, -1
373780, 1,2, -1, -1, -1

373888, 3,9, -1,4, -1
373896, 0,1,5, -1, -1
373896, 0,4, -1, -1, -1

373896, 9,4, -1, -1,4
373951,1,2, -1, -1,5
373978, 6,9, -1, -1,3
374131, 7,8, -1, -1, -1
374257,4,2,6, -1, -1
374257,4,5, -1, -1, -1
374320, 1, 2,5, -1, -1
374320,1,5, -1, -1, -1
374427,6,1, -1,5, -1
374643,0,1, -1, -1, -1
376128, 3,4, -1,4, -1
377038, 6,3, -1,5, -1
377246, 2, 3,5, -1, -1
377246, 2,6, -1, -1, -1
377480, 5,6, -1, -1, -1
377480, 8,9, -1, -1, -1
377866, 7,2, -1,4, -1
377957,7,4, -1, 4,5



378136, 7,8, -1, -1, -1
378145,2,4, -1, -1,4
378145,4,2,3, -1, -1

378145,4,5, -1, -1, -1

378171,9,4, -1, -1, -1

378182,2,9, -1, -1, -1

378182, 8,9, -1, -1, -1
378208, 0,9,4, -1, -1

378208, 1,2, -1, -1, -1

378389, 8,9, -1, -1, -1
37839, 9,1, -1, -1,4
378433,9,0, -1, -1,5

378487, 8,4,5, -1,5
378487,8,7,-1,5, -1
378523,5,1, -1, -1,5

378603,6,7, -1, -1, -1
378613,7,8,5, -1, -1

378613,8,1, -1, -1, -1
378648,0,1, -1, -1,5

378650, 8,0, 5, -1, 4
378650, §, 3, -1,4, -1
378730, 5,4,4, -1, -1
378730,5,7, -1, -1,4

378748,5,4, -1, -1, -1
378748,7,5,4, -1, -1

378748,7,8, -1, -1, -1
378819, 6, 7,4, -1, -1

378819,7,0, -1, -1, -1

378847, 3,9,5,4, -1

378847, 4,2,4, -1,4
378847,4,5, -1,4, -1

378873,3,4, -1, -1, -1

378873,6,7, -1, -1, -1

378884, 2,9, -1, -1, -1

378892, 2,4, -1,5,5
378892,6,6, -1, -1,5

378910, 1,2, -1,4,5

378946, 6,0, -1, -1, -1

378965, 5,6, -1, -1, -1

378972,3,4, -1, -1, -1

379000, 5, 1, 5,5, -1
379000, 5,4, 5, -1, -1



379000,5,7, -1, -1,5
379019, 5,6, -1, -1, -1
379037,5,0,4,5, -1
379037,5,3,5, -1, -1
379037,5,6, -1, -1, -1
379044, 6,1, -1,4, -1
379072, 4,5, -1, -1, -1
379098, 3, 1,4, 5,4
379098, 3,4, 5,4, -1
379098, 3,7, 4, -1, -1
379098, 4,0, -1, -1, -1
379117,0,9,4,4,5
379117, 1, 2,4,5, -1
379117,1,5,5, -1, -1
379117,1,8, -1, -1,4
379117, 3,6, -1,5,4
379125,0,1, -1,5, -1
379135,2,7,4, -1,5
379135, 3,0, -1,5, -1
379154, 2,0,4,4, -1
379154, 2, 3,4, -1, -1
379154, 2,6, -1, -1, -1
379161, 1,0, -1, -1, -1
379162,0,0, -1, -1, -1
379252,0,6, -1,4,5
379260,0,1, -1, -1, -1
379260, 6,7, -1, -1, -1
379278,6,7, -1, -1, -1
379297, 4,5, -1, -1, -1
379405,5,7, -1, -1,5
384303, 3,4, -1, -1, -1
384322, 2,4, -1, -1,4
386480, 8,9, -1, -1, -1
386866, 7, 2, -1,4, -1
386957, 7,4, -1, -1,5
387136,7,8, -1, -1, -1
387145,2,4, -1, -1,4
387145,4,2,3, -1, -1
387145, 4,5, -1, -1, -1
387182, 2,9, -1, -1, -1
387208, 0,9,4, -1, -1
387208, 1,2, -1, -1, -1



387523,5,1, -1, -1, -1
387648,0,1, -1, -1, -1
390935, 8,9, -1, -1, -1
391419, 6, 4,4, -1, -1
391419,6,7, -1, -1, -1

391600, 4,5, -1, -1, -1
391608, 3,4, -1, -1, -1
391637,2,9, -1, -1, -1
391663, 1,2, -1, -1, -1
391861, 7,8, -1,4, -1
392373,0,1, -1, -1, -1
392393,5,6, -1, -1, -1
393383,5,6, -1, -1, -1
395577,8,8, -1, -1, -1
395633, 8,9, -1, -1, -1
395794, 7,8, -1, -1, -1
395963, 6,8, -1, -1,5
395974,9,0, -1, -1,5
395993, 8,6, 5, -1, -1
395993, 8,9, -1, -1, -1
396019, 6,9, -1, -1,5
396108, 3,4, -1, -1, -1
396136, 7,8, -1, -1, -1
396137, 8,9, -1, -1, -1
396145, 2,4, -1, -1,4
396171,9,4, -1, -1, -1
396182, 8,9, -1, -1, -1
396191, 8,0, -1, -1,5
396208, 7,8, -1,5, -1
396271, 7,8, -1, -1,4
396306, 0,1, -1, -1,4
396360, 6, 7, 5, -1, -1
396360, 7,0, -1, -1, -1
396361, 1,2, -1,4, -1
396361, 9,6, 5, -1, -1
396361, 9,9, -1, -1, -1
396379, 6,9, -1, -1,5
396389, 8,9, -1, -1, -1
396433,9,0, -1, -1,5
396487, 6,0, -1, -1,5
396487, 8, 4,5, -1,5



396487, 8,7, -1,5, -1
396504, 6, 1, 5,4, -1
396504, 6, 4,4, -1, -1
396504, 6,7, -1, -1, -1
396506, 5,6, 5, -1, -1
396506, 5,9, -1, -1, -1
396523, 6, 9,4, -1,5
396523, 7,2, -1,5, -1
396578,5,0, -1,4,4
396613, 7,8,5, -1, -1
396613, 8,1, -1, -1, -1
396639, 4,0, -1, -1, -1
396648, 0,1, -1, -1,5
396650, 8,0, 5, -1, 4
396650, 8, 3, -1,4, -1
396658, 4, 2, 5,4, 5
396658, 4, 5,4, 5, -1
396658, 4, 8,5, -1, -1
396658, 5,1, -1, -1,4
396676, 3,0, 5, -1, -1
396676, 3,3, -1, -1, -1
396695, 2,0, 4, 5,5
396695, 2, 3, 5, 5, -1
396695, 2,6, 5, -1, -1
396695, 2,9, -1, -1, -1
396702,1,0, -1, -1, -1
396703,0,0,4, -1,4
396703,0,3, -1,4,4
396720,0,1,5, -1, -1
396720,0,4, -1, -1, -1
396721,1,2, -1, -1,5
396721,9,9, -1, -1, -1
396748,7,5,4, -1, -1
396748, 7,8, -1, -1, -1
396783,0,1, -1, -1, -1
396819, 6,7, 4, -1, -1
396819, 7,0, -1, -1, -1
396846, 0,7, -1, -1, -1
396846,9,7, -1, -1, -1
396847, 3,9, -1,4, -1
396865, 1, 2, -1,4, -1
396873,6,7, -1, -1, -1



396884, 2,9, -1, -1, -1
396892, 2,4, -1,5,5
396892, 6,6, -1, -1,5
396910, 1, 2, -1,4, -1
396946, 6,0, -1, -1, -1
396965, 5,6, -1, -1, -1
396972, 3,4, -1, -1, -1
397000, 5, 1, 5,5, -1
397000, 5,4, 5, -1, -1
397000,5,7, -1, -1,5
397019, 5,6, -1, -1, -1
397037,5,0,4,5, -1
397037,5,3,5, -1, -1
397037,5,6, -1, -1, -1
397044,6,1, -1,4, -1
397072,4,5, -1, -1, -1
397098, 3,1, 4, 5,4
397098, 3,4, 5,4, -1
397098, 3,7,4, -1, -1
397098, 4,0, -1, -1, -1
397117,0,9,4,4,5
397117, 1, 2,4,5, -1
397117,1,5,5, -1, -1
397117,1,8, -1, -1,4
397117, 3,6, -1,5,4
397125,0,1, -1,5, -1
397135,2,7,4, -1,5
397135,3,0, -1,5, -1
397154, 2,0,4,4, -1
397154, 2,3,4, -1, -1
397154, 2,6, -1, -1, -1
397161, 1,0, -1, -1, -1
397162,0,0, -1, -1, -1
397252,0,6, -1,4,5
397260,0,1, -1, -1, -1
397260, 6,7, -1, -1, -1
397278,6,7, -1, -1, -1
397297, 4,5, -1, -1, -1
397405,5,7, -1, -1,5
397602,9,7, -1,4, -1
397827, 3,4, -1, -1, -1
397937,8,9, -1, -1, -1



398665, 1, 2,5, -1, -1
398665, 1,5, -1, -1,4
398665, 9, 9,
405405, 3, 4,
405703, 3, 3,
405722, 2, 3,
417854,5,6, -1,5, -1
428879, 8,9, -1, -1, -1
429265, 6,9, -1, -1, 3
429607, 1,2, -1, -1, -1
433317,7,3, -1, -1, -1
433596, 4, 3, -1, -1, -1
1,-1,-1
1,-1 -1
1,-1,-1

-1,-1, -1
-1,-1, -1
-1, -1, -1
-1,-1, -1

433652, 2, 3, -
436142, 8, 9, -
436592, 8, 9, -
436870, 1,2, -1, -1,5
436871,0, 2, -1, -1,5
436978, 6,9, -1, -1, 3
437131, 7, 8,
437132, 8, 9,
437257,4,2,6, -1, -1
437257,4,5, -1, -1, -1
437320, 1, 2,5, -1, -1
437320, 1,5, -1, -1, -1
437427,6,1, -1,5, -1
437643,0,1, -1, -1,3
437797,4, 2,5, -1, -1
437797,4,5, -1, -1, -1
437860, 1, 2,5, -1, -1
437860, 1,5, -1, -1, -1
437861, 0, 2, -1, -1,5
438303, 3,4, -1, -1, -1
438322,2,4, -1, -1,4
444303, 3,4, -1,5, -1
444322, 2,4, -1, -1,4
445736, 8,9, -1, -1, -1
446464, 1,2, -1, -1, -1
446904, 9,1, -1, -1,6
447121, 7, 8,
447122, 5, 6,
447633, 0, 1,
447830, 8, 9,

-1,-1, -1
-1, -1, -1

-1,-1, -1
-1,-1, -1
-1, -1, -1
-1,-1, -1



448225, 6, 3,
448305, 6, 7,
448414, 3, 3,
448433, 2, 3,
448558, 1, 2,
448807, 4, 5,
448931, 0, 5,
449257, 4, 5,

-1
-1
-1
-1
-1
-1
-1
-1

-1
-1
-1
-1
-1
-1
-1
-1

PR R RRPR R

450405, 3,4, -1,4, -1

455194, 7, 8, -1,
455706, 0, 1, -1,
456716, 5, 6, -1,
458605, 7, 8§, -1,
459117,0,1, -1,
463655, 5, 6, -1,

-1,

-1,
-1,
-1,
-1,

-1,

-1
-1
-1
-1
-1
-1

463736, 8, 9,5, -1, -1
463736, 9, 2, -1, -1,5
464464, 1,2, -1, -1, -1
468257, 8,9, -1, -1, -1
468384, 3,4, -1, -1, -1
468694, 6, 3,4, -1, -1
468694, 6, 6, -1, -1, -1
468902, 2, 3,5, -1, -1
468902, 2,6, -1, -1, -1
468985, 1, 2, -1, -1, -1
469018, 6,3, -1,5, -1
469018, 8,7, -1, -1, -1
469134,6,7, -1, -1, -1
469226, 2, 3,5, -1, -1
469226, 2,6, -1, -1, -1
469261, 4,5, -1,6,5
469404,6,7, -1, -1, -1
469413, 3,4,5, -1, -1
469413,3,7, -1, -1, -1
469746,9,7, -1, -1,5
472592, 8,9, -1, -1, -1
472978, 6,9, -1, -1,3
473131, 7,8, -1, -1, -1
473257,4,2,6, -1, -1
473257,4,5, -1, -1, -1
473320, 1, 2,5, -1, -1
473320, 1,5, -1, -1, -1



473427,6,1, -1,5, -1
473609, 2, 3, -1, -1,
473643,0,1, -1, -1
474121,7,8, -1, -1
474122, 5,6, -1, -1
474633,0,1, -1, -1

-1
-1
-1

474705, 3, 4, -1,
476218, 8§, 4, -1,
476759, 2, 3, -1,
476794,7,8, -1, 3, -1
477305,9, 8,4, -1, -1
477306,0,1, -1, -1, -1
478469, 5,6, -1, -1, -1
479304,6,7, -1, -1, -1
479646,9,7, -1, -1, -1
480854, 5,6, -1,5, -1
483303, 3,4, -1, -1, -1
483322, 2,4, -1, -1,4
484305, 6,7, -1, -1, -1
486384, 3,4, -1, -1, -1
489917, 8, 3, -1,4, -1
490213,6, 3, -1, -1, -1
490421, 2,3, -1, -1, -1
492993, 8, 8, -1, -1, -1
493210, 7,5,5, -1,5
493210, 7,8, -1,5, -1
493379, 6,8, -1, -1,4
493660, 9, 6, -1, -1, -1
493722,0,1, -1, -1, -1
493823, 8,9, -1, -1, -1
494257, 4,5, -1, -1, -1
494427,5,2, -1,4, -1
494551,1,2, -1, -1, -1
494605, 7,8, -1, -1, -1
495117,0,1, -1, -1, -1
495694, 6, 6, -1, -1, -1
496018, 6, 3, -1,5, -1
496018, 8, 7,6, -1, -1
496018, 9,0, -1, -1, -1
496134,6,7, -1, -1, -1
496226, 2, 3,5, -1, -1
496226, 2,6, -1, -1, -1

-1
-1
-1
-1
-1
-1
-1
-1



496235, 8,0, -1, -1,6
496261, 4,5, -1,6,5
496378, 9,6, -1, -1,4
496404, 6,7,6, -1,4
496404, 7,0, -1,4, -1
496413, 3,4,5, -1, -1
496413,3,7, -1, -1, -1
496531, 6,0, -1, -1,5
496622, 5,0, -1, 5, -1
496683, 4,0, -1, -1, -1
496720, 3,0, -1, -1, -1
496739, 2,0,6, -1, -1
496739, 2,3, -1, -1, -1
496746, 1,0, -1, -1, -1
496747,0,0, -1,5, -1
496747,4,5, -1,5, -1
496910, 8, 6,4, -1, -1
496910, 8,9, -1, -1, -1
496918, 9,0, -1, -1, -1
497135, 8,0, -1, -1,5
497304,6,7,5, -1, -1
497304,7,0, -1, -1, -1
497431, 6,0, -1, -1, -1
497522, 5,0,6,5, -1
497522,5, 3,5, -1, -1
497522, 5,6, -1, -1, -1
497583,4,0, -1, -1, -1
497620, 3,0, -1, -1, -1
497638, 0, 9,6, -1, -1
497638, 1,2, -1, -1, -1
497639, 2,0,6, -1, -1
497639, 2,3, -1, -1, -1
497646, 1,0, -1, -1, -1
497647,0,0, -1, -1, -1

(48)



