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A FEW BRIEF INFORMAL WORDS(!I)

MATH WITHOUT WORDS is a collection of 75 immediately accessible, but deeply
mathematical, puzzles all designed to offer true joy in thinking mathematically in
creative, innovative and surprising ways. Not a single word is written. These puzzles
are universal: they transcend the barriers of language and culture, literally, and are
thereby accessible to all people on this globe. Moreover, the puzzles themselves
speak to a universal truth of mathematics.

Many of these puzzles are hard and they are not intended to be solved in one
sitting. (And sometimes the bulk of the challenge is figuring out what is being
asked!) The idea is to sit with a puzzle or two over a number of days and wait for a
moment of inspiration or insight to arrive. That is the true mathematical
experience. Mathematicians call such flashes of understanding aha moments and
recognize that they cannot be called upon within minutes, or even hours, or even
days. (Mathematicians don't believe that timed tests reflect the mathematical
experience.) Moments of insight will come on their own accord and there is nothing
to be done but let them take their time. There is never need for a rush in doing
true mathematics!

For this reason each puzzle should be mulled upon for quite some while. This book is
designed to carry interest for many weeks, not just hours. Perhaps pull out a
particular puzzle page and hang it as a poster on the wall. Let it become part of
your subconscious. It's surprising how fruitful indirect mulling can bel!

Some puzzles are relatively easy to answer, while others are quite deep. Some
connect to current research problems in mathematics. Any relevant insight
garnered with a particular puzzle should be deemed a success, even if it does not
solve the challenge completely. (But for those that are looking for confirmation or
guidance with any particular puzzle, brief answers appear at the back of the book.)

Mathematics can be compelling and frustrating, enlightening and humbling, but most
of all it should forever be joyful. So on that note ... Enjoy!

-JST



MATH WITHOUT WORDS: 1




oy



MATH WITHOUT WORDS: 2

: ® %. °
AnRENEDE

T Te]

o0 —







MATH WITHOUT WORDS: 3










10






QINIAIR







14



MATH WITHOUT WORDS: 5







MATH WITHOUT WORDS: 6

<

FE S




~

<\ \







20



MATH WITHOUT WORDS: 7

ﬂ%z_ﬂ

[ -
U U

()

U U

N
U




GRS




MATH WITHOUT WORDS: 8

on
OR
on
OR




NER







26



MATH WITHOUT WORDS: 9

SD

H=00

T

B =000




T




OOO O
] 1@ HBOO
OOOHO @ © [
N~ ~__
B =




30



MATH WITHOUT WORDS: 10

B &

O —> O

2

OO0 —> @0 @ 00 3

00 >

COe e0e
000 OO0 00O

000,
OeC0O

0000
ol 0]

0000 —>

OO0
1000,

| 10/0] _
0000

8




32

00000 00000
00000 00000
00000 00000
00000 —=> 00000 00000 13
00000 00000
00000 00000
00000

OO00000 —>




DO




34



MATH WITHOUT WORDS: 12

35321
1822







37

MATH WITHOUT WORDS: 13

CO00 000

0 - &

00




OOOOO







40



41

MATH WITHOUT WORDS: 14













45




46



MATH WITHOUT WORDS: 15

°®
o ©® o0 0000
'.:o —> o00000
O
o @ YX X
o0 00O
o000
o ®, 90000000
e —s
® 4 ® o000




48




49




50



MATH WITHOUT WORDS: 16

i /ull

ey




N
Al e

i




53




54



MATH WITHOUT WORDS: 17




T
N
s




MATH WITHOUT WORDS: 18

Q0O

OO0 —™ 0O 1

OO0 O

OO0 — 000 3
00O

O0O00O 0000
OO0OO0OO0O—>0000 0000 6
O000 0000

Q0000 0OO000O

Q0000 0O0O00O
OO0000—>00000 0000010

Q0000 0OOO0O0O
Q0000 OOO0OO




58

OO0000O0—

15

OO000000 —/™

21

00000000 —




MATH WITHOUT WORDS: 19

/\ —







1+42+3+4+3+2+1

= 16




62

1+2+3+2+1

1+42+3+4+5+6+D5+4+3+2+1

142+3+4+5+6+7+6+D5+4+3+2+1

1+2+3+...499+100+99+. . .+3+2+1




000 -
000~
000




64

1 357 9 11

1 357 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20




o LN
= NN
A T
| T
NI RN% NEE RN
o
o
o
o




66



MATH WITHOUT WORDS: 23

=120
i -[1]-7

75
1

|
T |
I :|——||—T—||—||—
|













MATH WITHOUT WORDS: 24

O

)













MATH WITHOUT WORDS: 25

L — 0o

00 — o000

1

o000 — oojoe

1

o0O0O06OSF —

00000 —

2




76

0000606 OG®F —

3

00 0O0O6OGFSF —

00000000 —

00006060000 —

o —

000000 OVFOGOFOGEOSEOSO —




MATH WITHOUT WORDS: 26




78

|:|+H +O+H+ T 11+




79




80



MATH WITHOUT WORDS: 27

[] 3
H




82




7




84



MATH WITHOUT WORDS: 29

1

1

1
/ 1 2 2 3
41 2 2 3
1 2
4 5




86

ie

10

3e

3.

o

ow

®3

20

o

oL




87




88



ANFAVA YA

ANVANVAN













93







MATH WITHOUT WORDS: 31

2




96




MATH WITHOUT WORDS: 32

@ &~




98

b '
b 4







100

o\
¥
N




101




102



MATH WITHOUT WORDS: 33

13




104



MATH WITHOUT WORDS: 34




106




107







109




110



MATH WITHOUT WORDS: 35

_\. 2




11

16




MATH WITHOUT WORDS: 36

o 1
M o 2
0o dmo b dd 4
O g o O q

o dh o de




114



MATH WITHOUT WORDS: 37

O 1
3 © -
08®o4

33 @), ©8
0y G, ® -




00
OOC

20




MATH WITHOUT WORDS: 38

/

/

¢










120



MATH WITHOUT WORDS: 39

2 .
O000000 —™> 00000

J Ll
Q000000 — 0000000

R
Q000000 —™ 0000000

) Vo
O0O000000 —™

— 00000000




122

CO—>0000000000

Vol

I Il

O000000O0

I L J

0000000000 —e000000O0O0
J !

Q00000000 0—00000000000

! Ly
O00000O00000 —

— 00000000000







124

_’O







= =

= 7







128



MATH WITHOUT WORDS: 42

g -1 A =2
A= A5
| A
[

3 4
ONNl @ — 8
**.Q.qm
H--

[

7




130



MATH WITHOUT WORDS: 43

/\

H B
1

AN /N

NN

/O\/b\




132

EEEEDE
14




133




134



MATH WITHOUT WORDS: 44

A o

1 3 6 10 15 21 28




136

1 4 9 16 25




O

M M\E\L Ao, R

1 5 12 22







139




140



MATH WITHOUT WORDS: 45

1
o®
oo Y s
1 2 1
coe oee
000 oeo ==2 e
" 00 Y
1 3 1
cooe | coee oeew
Coe0 | stoe | 8Cee
coco | OO0 | Ceeo | 2808 sees
oG | #0880 | wee0
#8000 4 1
4 6
600600 YYI T
1 1




142



MATH WITHOUT WORDS: 46

‘ -
A N
SRR IR
e o IR
\J :\\s\ L) '\.}\’s




10




145




146






148







150




151




152






154

le

2@

oe

ce

4

Ne




155

le 2@

Neo

®9




156



MATH WITHOUT WORDS: 50

- | O O

0







MATH WITHOUT WORDS: 51







161




162



MATH WITHOUT WORDS: 52




164



MATH WITHOUT WORDS: 53

S22

H=00
A =0

A\ =




SRS

A =

A =




MATH WITHOUT WORDS: 54







169




170



MATH WITHOUT WORDS: 55

R AT
ee 1o o0 3l

ee oo 11

o...o ® . o..x
(I () J °.




172




MATH WITHOUT WORDS: 56

16 25




174



MATH WITHOUT WORDS: 57

J

s 1
== H 2
== g 3
ﬁﬁ%%5




E-EEEEEE-E-%

< = ]

11







178



MATH WITHOUT WORDS: 59

<
<
<

<
<
<




180

9
L 4 ¥ v L 4
L

v
» » w »
9

w
L 4 ¥ L L J
L




MATH WITHOUT WORDS: 60

SR e

2

(=D=»(=T"-




182



11




184

34




MATH WITHOUT WORDS: 62




186

O O
@ @
O O
@ ® @ ®

OO0 O 000 O 0O0




187




188







190




MATH WITHOUT WORDS: 64




192




193




194



—> VVAVVAAVVVAAVAA




196






198




h Y
”
N
< >
0 O Q
> o| ooy®
O @)
<




200







202



[ ] ] ]
e ..
.. ®
. Y .
- * |+ o 4 *
e » .
[ ] [ ]
..
[ ] [ ]
@ [
) »
- . .
+
[ ] [ ]
[ ] ]




204




205




206







MR -




y 3
.
[}
o 4
.
' 6




210




211




212

i




MATH WITHOUT WORDS: 71

64 65




214



MATH WITHOUT WORDS: 72




216

ssse | 00 | — 18

o000 (00| — ?




217

—




218



MATH WITHOUT WORDS: 73

/N
/32 B
[ N [\




220



MATH WITHOUT WORDS: 74




222



MATH WITHOUT WORDS: 75

o]e)

AN,
N2
J

21
2

0
Qo]

e Y

O
o)(®]




224

N

Q0

0000|000
o][e][e][e][e)

000000







m=000




10.

000000 —>

O0000 @000

00000 @080

00000 @0O0Ce

00000 —> 00800 ceceo 13

00080 0eCOe

0000Ce OOe0e
Yol Jo! )

Q00000
000000
000000
OOe000
(elele] ele)
0000e O
Q0000 ®
000000
[ Jele lele;
[ lelele] le)

00000 e
000800
000000
00000 @
000000
00800 e 21
00000 e
0000080
00000e
00080

0e0eCe

13.




18.

2

9

<o

1+2+43+2+1

7
Z

20.

13

308 B &
0000000000 N
000000 Ruoooommoooo
099098 — 8839853083
QQ0000
0000000000
000000 0000000000 s—¢
OOOOOOOOOOOOOOOOOOO
000000000 0000000000
360956900 308800258 O
9000009002358853888 O
000000000 g0000000000 O
H 00000000000 O
O H O
S S O
8 2 O
O 0 O 9
0 0
o [ ]
H
“ ®
H H
H H H
® ® o
HEO e H
[ [ 4
HE _
HIRE :
o oo 0000 ®
e 333338 H H
B 3 H
oooooo
[ ]
YESe tetles letle, ttee,s
e .o".." .."... ooo"o"o
oooouo oooou. oououo

16.
17.



M - T
;mz!ﬂ zzw M Bl i <> =
I o ki



e

25.
X XY X I
ooeolococe
0000000 — coloccloce 4

oo olococeoe
000000000 go0000cee 5

0000000 coe — 7
o0 eo0eo00eo0e — 9

000000000000 — 12

26.

O0=9 -6 B=3
- =4
H-6 =5 am-3

-2 1 {H-2
o-H-m- oo F-FH-HH- B - 36

100

27.
I |
| O | | |
1 | | [ O
I |

8

LI T 111113

HEEEEEERS!
28.

a7 —>11
gog —15
0000
Ooooo— 22



29.

: m j i

O “ o] =

= [y = 0 ol

+.—+ﬂ 0 1 1 | od

***| " se®® ggeee — T
o MRy LD, e L EEEGEE e
(s=lylm] HHEHE  HHHHEY R 1 LI NI P HHI

Y e e

000 @




3S.

11

16

22

36.

(I11116

[(T1111132

[(TI1111164

37.




39.
d U’ ! Ll
Q0000000 —m00000O0O0O0

L 4
— 00000000
Ll
— 00000000
— 00000000

J Lyl
00000000000 —

X

— 00000000000
40.

o]

00®
. X —o
o ®0

41.

e e

42.

ONN® | —s
57l O| @] —10
H-- |4
[
7 4

43

EEEEEN 42

4

136,49
35,51
1,6,15,28,45,66
1,7,18,34,55,81

45.




46.

47.

17

48.

49.

o s s s e

10



53.

54.

5S.

56.




12




65.

—>VVAVVAAVVVAAVAA

VVAVV/\/\VVV/\/\V/\/\VVV/\VV/\/\/\VV/\/\V/\/\
VVAVVAAVYVAAY ARV YAVY AAAVVAAVAAVVVAVVAAVYVAAVARN VAVV AAAVVAAV AR
66. ???

67.

N
S
7
AN o
2
<
LN
7
L |
E
<
<

Y

68.

e | e
[ ]
oo | = ° -
+
o | L4 ]
LN J hd hd
o | o®
d ° .
° % = ° .
= °
+ +
o o |0 N - -
.
o . ° °
o oo
o | . .
oo efe| T L1° +1®
) .
% | o® o °
. .
L] L]
+ +
. .
. .
L L] . .
oo |0 |= . + o |+ | o
oo |0 ° ° °

69.

70.

[l [T TTTTTe1
L] .6
10
115
252

1683

13



71.

72.

P ..... ﬁ 10

eee | oes | — 315

73.

74.

75.

o
(e)[0]{e)

o)[e](e]

(o](e][e](e]
[e][s][e]®]

14



