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[ son. ) mon [ e | wep )| TrU )( FRI I SAT )

. =1
JE% 2 (Sn: Ay) 1142
w4 53 6 7 10
tiles || #¢ prime =9
: pandigital
. = p'r] ‘ (1’) ) = (T) l CXI)}'(""‘Hi(’_“ . . odd # of faces, each face
g P & 6 198532 14076 A has the same # of edges |1 +2 4+ 3 +4
L1 I] 12 13 14 15 16 - 17
F, 89 1+23=(25)
= 0,01123595- -- 4 pandigital 1 72:4% 1 +2:3:5=(54)
- Z Fi 2 expression TR ] is the 14+2:3:5.7=(144)"
10k+1 1l == 441 4 ' ’ 2
k=0 ) 3 103428 = 7956 J|4th Catalan number. (—1+2+3) x4 1+2:3-5:7-11-13-17=(7143)
18 19 20 210 22 23 24
Sum of 2=1+1
three primes: All prime factors
I S N 74 + & have the same 2T 9 932 1
945411 2 1+ (243) x4 digit sum. Iy V23 |41
expression eXPression
25:5‘2 ' géx% N&Urgz . 170 174690 174960 142422428 424
\klst Friedman # 10 7 237 [ 10¢e] S T+ 5393 5%392 — 145452
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These polyherong have

odd number of faces that

cach has the same mumber of edges.

'1ed1ﬂ An num‘nejf

126 =06 x 21

128 = 277!
151 ="0x 41
216 = l32+1

7t 4 e
8
=19.000905. ..

g aN2
285] — (8 + -])




cos — ?
on+l 3
T 442015
=g Y 2 Y2 YR 0 The year 2015 is (4)
n-foldl =241 not a leap year. L 1 2

# of derangements

of 4 objects g+t
mt;fa s .|08+;—3 a0 - £+ i 4224334 ...4 [[<3
are both prime. 20 31 4 9° + 10" is prime. < ]I + % e v ﬁ =~ /93 + 10° ) 1114 flexible polyhedron

X A
=30 M
16,0 17 18 19 20 21
expression divides
- 68 735 the differences - 46 icosian

Impossible! 22? 10 a 204 between emirp pairs. VT +e game ||l x 115 x 111,

the length of In Collatz sequence,

the perfect binary 26 2 27— 82—=4l—...—1
~ 152 + 162 Golay code 1 day = 24 hours )= 30e — 187 65 5 J 112 numbers (14+2x3)x4
— < —

J
kms 0 1 5 . 2 .
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1 3 5] rf 9 11 13 15
2 4 6 8 10 12 14 16

Collatz conjecture $ ? /®
n i odd In41 ?
mn < T
AH em iI' 5
| - P is :
Which reSHIZsa;‘Em“e Tumber Does this sequence eventually reach 17 q
adj ,
. ;Iflfe.rent Prime bumbe, {00 s Me B & B el
read IEVersejy i i 2 s -~ — g8 - -~ — S T :
18!’ 3 = 13 E
1871 _ 17 |
I
o T3=3r ; g
18197 _ =g 27 (1]

: 21 23
| 18 20 22
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g : ‘ 3 Euler squares
lim /n V—E+ F Penrose’s 2\ of order 6 wth(log v esch(log 2))
Nine lemma:
e
[]A—>,j,—>jf—>(gﬁ{] 132
0 A 0 =122 + 5?
) 2n 102 2 2
0— A" 5 B2 C" 0 =12 +4*4+3
1 Byte = 8 bits S ~ VI 11]100.. 001 = v3TFF P42 412 ||r e g1d
o115 16 17 18 i 20 21
8 N
_\_\,‘.3 # of
/ _115° infinite famillies of Mayan base-20
largest equilateral /A ||4/10 = 3.16 V&% 4 152 finite simple groups |magic hexagon numeral system
( 22 23 24 25 26 27
33 ) two twos , ‘
22 )‘t‘vvo tWos EVCI‘y diViSOI‘ — 1 265 275
_ is prime 256 and 625 are both ||= 17576 = 19683
' 33 92 except 1 & 2. squares. =(14+7+54+7+6)* ||= (1+9+6+8+3)* | Coxeter’s graph
29 31 i
all distinct digits ) 12 4922 1 32 1L 42 AT 87489

kms 2015.3.
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15
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- Nine lenmn
0 0 0
oW
)—A—B—C—*0
e i
(<-4 —+5 — ' —( exac!
e Y
)— Al— B'—C"—0
N o}
0 0 0
exact exact exact
00— A— B—C —0: exact
e () — A" - B" = C"— 0: exact
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[ SUN }L MON ][ TUE }( WED ][ THU }[ FRI T[ SAT }
i 1 2 3 4

T
—g™ 1+1 |7] arctan 1

5 6 .07 8| 9 10 11

BR8888883 is

- the smallest 9
5th Fibonacci ! ‘; li'l'#:ll, ﬂ prime having 111111117 =9 6 weeks R B §
number 3l [ | |only eight 8s. = 12345679 = 10! seconds =11 x 1.1
[ al) = 12 O TWO + eleven 15 The largest order of
A4 Jl= TWelve + One ]| [10v2] = 444-61+84+9%+ 14* || Brorsion(Q) ~ YT+ 189 18 x 8T+ 1 is prime.
I
19 19 2 297 divides
A P ~ NEe — — 52 ‘ ~ § s ; ,—'
19]1...19,19..9 J|icosahedron % e 22 42242 2 n(n+1)(n+2)(n+3) ' )
s p
281
: = 614656 ]
26: not palindromic ||2* + px + ¢ _ ( 6+1+4 )
262: palindromic ~ A = —dp® - 2742 +6+5+6 ~ be(m — 1) ~ (m+6)(6—e)

s 2015. 4.
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How many
/ ' £ da twin primes‘
. 1 T p and p + 27
57 6 7 8 9
1= [(ao)
A = 2% +1 1+243 ['our 4s:
Period 3 implies (lmos — 641 % 6700417 —1x2%3 4+4—4 =4 Quaternion group Qs ||m =~ 9/5 +1/9/5
10 12 13 14 15 16
11912
3107
(1+§) - 12th prime is 37. 243454 7+11+13 816
2 uoAdp = eleven 21st prime is 73. is the 13th prime. 2 9tan 1 magic sum = 15 16 = €1 X /.
(AAe A A
17 18 19 20 -x~21 22 23
VNIl 23
~
(AN DR L TI10L.. 10107 is

There are 17 plane
symme IIV groups.

9)(2_18—7()

|

T I/}_,, M( tUIlI( cydl 1(

SN

./\_./\./\./_\

ath 1\1()t/k1n #

220is
22 digits long.

the third
repunit prime.

24

25

26

8

29

289
7(100) = 25 — 17210368 5
241 7(25) = :(1+7+2+1 )
~ Avogadro’s # 7(9) =4 ~ /14241524162 27!+ 1 is prime. +0+3+6+8 2x5+3x3+5x2 |33

30

31

" —log3

log 2
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9 9
rys

=3.14164 - . -

4 of primes < 100 is 25.
4 of primes <25 is 9.

4 of primes <918 4.
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2%
® 3 4 5 6
r
/( \;j 2 95 - "/Vf)glscal’s
log e I[ L " \/ G+2/T+3/8+4y - ||7g — 5 Mystic Hexagram
7 o 10 11 12 13
o N %‘1
TITETTIT i / g&»;i \
the smallest \ Ef \ ) . pandigital
prime having k“%};ﬁ“iww I(C—U)F(‘%) _ 3475 p(].}.ﬂ + 6) =0 prrcssjon T8O10111213
only seven Ts. figure 8 knot, r(&)r () : (mod 11) 107352 = 8946 is prime.
s 3 17 standard-form f—%n—\
(6 = = tvpes of 204 1111--~1111
~ 52 +44/3 2 = quadratic surfaces. 3x(3+3) 19]181716...321 is prime.
21 22 23 24 25 20 27
641\ €1 \d N Shapiro’s
( 9 ) is 9 inequality x .3
o J(Z)24Z) does not hold =
the 6th*nu1nbcr. | 7€) By = (Z./217.)° for n > 25. J —2n How many As?
r s r
(7 + 1) :
is 4
the 7th &% number. e B 558 5 &
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T

Ram

a'nll]'g B
Jan’s
4 — Prohlem

VG

Partition number

ti - 2\/77‘;7;-6 p(lln + ) =10 (mod 11)
=VY6+2 \/\ o) O T 953+t L5 46 T 8 +9  +10
743y 1 %0 1 —5 5 1 M 2 30 42
r AN Fd B P L sg5  Ag0 627 792
ga36 3010 3718 4560 me04 6842 8349

96015 31185 97338 44583 53174 63261

11 % 2| 1002 1255 1575 1953
5.204226 939043 281589 320931 386155

% 310143 12310 14883 17977 21637
22 80134 105558 124754 147273 17352

:m
T+ 3BT ann

Shapire
PITo inequa]is
gy

"2y e a1 -
ane " is (l\:, 0
| Wi .- (“alld<],)
Then, S odd e

Euld 523 s Qr

7
1 iy
i1 iy A
BWJI(JI.Q Ty, “rh2 o 2
11 =
| Countere

t :}4. 16,18

H

Total number of trianglef

() -G

17 19
21 |
18 23 25
SN N T 28 % 30
|( 5%

\]\JT
1 F g "
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1 2 2333 is 3 4

the smallest
prime having

0.999999. .. \/2 + 2+ V2+--- only three 3s. 444 x(4—4)

1/7 = 0.142857.. . ( (
5 5/7 = 0.7142857. .. 7 8 9 ]_ 0 ]_ ]_
4/7 = 0.5T142857 ... P11 =01s
6/7 = 0.857142857. . A an exception to
Penrose 2/7 = 0.2857142857 . .. Zsigmondy's
tiling 3/7 = 042857142857 ... Jyse = eight theorem. 10104 V121 = /1331
12 13| 14 15 16 17 18
s = -_rll—_{ p ;
i P sum of
12th Fibonacci s B 9 R : 1-digit primes
number is 122, e 2 2 JIl+2+3+4+D Llb = 160z 2+ o+o4+T 18]10---08
1 9 2 O circurnference =~ 2 1 2 2 2 3 2 4 pandlgltal 2 5
10 1! expression
T + 2!+ 2! 24 4+ 4 x 2 O_SX%
e~ 19/7 ~z 37 cos 1 RS 2" |22/ T & + 3!+ 31 4 3! =24+ 42 13 204
/ ; 3 3\ ?
L cube 3 28 exotic = s z 'r'( )
—i—.—if—» 2+3 +445+ 6+7 7‘8})1’101’68 29 ‘ 229} 29...9 r= F VPl =+//961
kms 2 0 1 5 o ; .
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Zsigmondy Theorem

Form 1:

fa=>b=>1, (ab)=1,

then a™—b" has a primitive prime factor
with exceptions:

{1) 2(&_ 1(5
i @)yn=2%& a+b=4,816,...

Form 2: R
If a >b > 1, then a” 4 b™ has hals Wi aeat
a primitive prime factor P la S
with the exception 27 + 1% =9,

4l

Pilal o

ECCCnt rlojty =

PH‘/‘P?(T?
T ememen T

a

C= 4"’-E(r_‘)

8 _ 2

T —y* =9 has
amigue positive
nteger solution
$-52=9 §f

015

18 20 22 24 26 28 30 kms
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e
an —
N A\ 4
2 3 4 5 6 J00000857 - -
44449 is
the smallest There are
The unique even ETPHKA! prime having only 5 Platonic 30
prime number. num = A+A4+A ) only four 4s. polyhedra. ~ log(m! + 7°) Ed Pegg Jr.’s A
TR 00y AR 4 p a.ndlglj[,ﬂl Ramanujan’s error:
123456789 = - ||expression 22422 522+ B
x (2,4,5,7,8) Ww Y87 Gy Cep || 57 y 896 represents all positive
are pandigital. § V3T + 41 +43 If# =12in Archimedean solids || 12 304 integers except 15.
~ 19
21 = 42 I =2% 141 VI 20+ 46! ||XIX J(1x2+3) x4 111, )| w3
23! is 24! is
23 digits long. 24 digits long. 251 — ... 925 2x 13 33g 243+5+7+11

~ lle

30

pandigital 3 ]-

expression
93 856

—_— N —
24 107

s 2015.8.
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| Ramanujan classified
{a,,¢.d) = ai2anbl” + o 4 du?
which represents all positive integers.
But, he missed (1,29 5) cannobt
represent 15.
- It represents all positive integers
2 except only 1.

WT__34 = 21.9999998325 . .

This was fI‘ om

4ﬁl‘.+2!+31+...+46|_
— 1R.00683. .-

Ramanujan’s a )
pproximation

I:\
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) (Friedman’s A glider
]_ 2 counterexample 3 of i)eriod 4 4 5
to FL',T in Conway’s Five lemma:
‘ 70‘31 343 000 gdrrlo Of hf(_\ A—mB—0C—3D—E
The smallest $1—9 52812 &l T g & & J U
J|cos? +sin® 0 prime number. 1623=9 8 611 1 2 8| M Ml e [l || 4 2B o0 Do

7
<X

~

8

The smallest
composite

9

10

12

Ry
: Fibonacei 4 {0,1,2,3,4,}
Kijnigsberg 7 bridges | |pumber XIS 5,6,7,89 ) gt 11 & dodecahedron
\ 14 15 16 17 18, ...19
oA N il 16 2 ( _2
.Y 4 tan'15° s ()
A—K- T
AVAVA =E= ; : '9 (l 112)(1 192)
' || Egyptian

How many As ~14 7+ 72 2 V3 approximation ~ 92 ~ 4w + 2e

21

10101,

24+2=24(1+1)

2nd

Smith number
22=2%11

23

~ 10log 10

2><3><4

24

ey emy 6oty

3v/81 = 3)81

28

the second
perfect number

29

229

C . .
329 — is prime.

30

1ft ~ 30cm

B

kms
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= 4 -
223 is 3
the smallest
prime having
0! only two 2s. M, =22-1
det As X 10999999999 is
2~ U octahedron the smallest
=det|-1 2 -1 ‘+tetrahedron || 987654321 prime having 1 projective plane
| 0—-1 2 sec (arctanQ) 7 faces || 123456789 only nine 9s. of order 10
13 14 15 ., 16 17
1609T I
14+ \*--/5 e
i - H ’i 13 (3,5,17,257.65537) strobogrammatic 17-gon is
~ 11/10 &2 pentominoes 13| 1...13, 13...3 are all prime. prime constructible.
1 8 ]— 9 :,-’-rl?' 7.;",_‘ Y 2 0 p‘rn'ldigital 2 1 2 3 2 4
el expression
133 { I : L ) 56 897 23 - Four 4s:
== T — X — - k- ‘
e \4!_3““2!“1! | T 23 R 104 9812..28,28. . .3 A+4+4x4
25 1(%)1‘{%)%%26 2,425 1 27 28
xT(E) M(B) N (E) zty+z=1 "
I(z) T{z) T(3) I .
xD(42) () T(2) Ira? ©14y? 1427 9 fisaches
. . s TS : . o8+ = topologies
(VT + 24 =R < 27/10 T on 3 elements
N\ h IS




HEEE NN EEEEE BN NN EEEER

3%
% = 17.99959267 - -

1

=[7:2,1,1,3, 1895, 1,6,30,8,

=7

+
[721]:% :

[7:2,1,1]

(21, 18] =

18+

17 /19

W

22

T

-J =

23

S

10

N

11

M

12

EEEEEEECRN

T

13

W

14

28

Th

30

EEEEEN
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16
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K“ 3

a+bit+cj+dkeH

215 15 is prime.

is a 17-digit
palindromic prime.

EIGHTEEN
=EICGHLEEX

the second
repunit prime.

\/ Napoleon A ||Quaternion hexahadior
iz 8 9 10 11M 14
L5 o
) B
x|~ e : T840
i 4 of Latin squares R # of known
o 9 digits long. 10! = 1135171 11 regions of order 3 pentagonal tilings
— r??
-
17000000000000071 1111 .. 11111 is - _

smallest # of squares

Each of
Lp('fi',) - 227
w(n) = (22),

p(p(n)) = 22,
p(p(n)) = v(22)

23|

24

25

26

4 of

sporadic

28

281+ 1
S 1ba28+1

28 +

AN

kms

has only 2 solutions. ||—1 +2x 3 x4 3322 41! 1+2x3x4 simple groups 102+ 4l digits pl"lHlC.
29 and 2959 are both
prime.

—

2015.11
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. LoD § s
lim i = l
Jle=o = ) Morley's /A 4 S5 1s not solvable.
10/ me= 11 12
THREE
‘ : %gg doubly true 21
Four 4s: < . + ONE alphametic ‘ !! ‘ !!! !!
4+ (4+4)+4 i ight As octahedron =21 +e 7 e® ELEVEN ‘ ‘
## of pandigital No odd 19
- o S —
14+2+3+---+12+13 set part;tlons g){presgion Fibonacci number 1922222 .. .2222219
—124924324.. .+62J np(n) =14 Pf {1,2,3,4} J|150768 + 9423 ) is divisible by 17. 182 — 10 ~ 1007 is prime.
20 21 22 23 24 25 26
70?
Four 4s: 12492 4 32
4% (4+4+4) VECL = /BRI ~ 1T 18 23 e 437 4. 942 Ramsey # R(4,5) 2292, ]
Lander &-Parkin pandigital
27°4+84°+110°+133° ||expression
= 144° 129780 + 4635 22 3% 4 42 3343 J22+ 38
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1 3
2 4

11 13

12

| Cannonball problem
The Diophantine equation

N

Z n? =L M3
n=1

has a unique solution

23 — 271923706893.61 - -

437 = 271818611107 N = 24 and M = 70

723
o =1.0003~ - when N > 1.

17 19 23

18

21 25 27
26

F S S

29

T
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24 28

14
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October

January

1 September

S M T W Th F S S M T W Th F S
1 2 1 2 3 4 5 6
W AN 67 4509 | N £N10-g11 #7913
10 41 12 H13 F14 (5916 (W=l 14 41511617 (18 [ 19920
sl 9720521 22523 | 262 (23024525 2627
24, 25 26 27 28 29 30 |HEM 28 29
S M T W Th F S S M T W Th F S
1 2 1 2 3 4 5 6 7
SN 5% 68 7 #4599 N9 AON 11412 #Tel4
10 SP1 @12 @13 W14 @5 W6 15 #t6 @17 l1s @19 021
i WOV 20821 V2523 il Q4Y 25 026 RLY28
24 25 26 27 28 29 30 29 30 31
S M T W Th F S S M T W Th F S
1 9 1 2 3 4 5 6
N 458 68 7 450 9 NS FON10-11 #7913
10 411 12 F13 114 (Y516 | 14 4150116 17 1118 (19720
it WOV 20 021 V2923 |B5Y dmmR> R3V24. 025 Q6T
2,025 26 27 28 29 30 |B=M 28 29 30 31
S M T W Th F S S M T W Th F S
1 1 2 3 4 5
N AN 6 479 8 6N 4% 410 gTel12
9 S0 W11 W12 W13 @15 13 JP4 15 l16 M17 WSO
Lmill? W3V 19020 RS2 Al Q223 24 QY26
250245, 25 26 27 28 29 27 28 29 30

June

December

HE Al EEEEEEREENEI?D

EREEEN

Th F
3 4
10 11

17
24
31

18

S
D
12

19
26

Th

16

23 2

30

11
18

925

Th

15

22
29

@10
L7

24

Th

8
15
22
29

10
17
24
31
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