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What is 2x/3y-1
for x=9 and y=2 /



What did you get?






Where did it come
from?




"The problems2%/3y-1 with x=9 and y=2 was
actually posed tor a Sth grade homework
question and it 1s interesting how much debate
has occurred between our parents. The students
who had help from parents had the answer of 2.
The teacher explained that the correct answer
was 11."



Please Excuse Mj
2x/3tj—1

= v=2
| Ver éf&ﬁ@

Dear Aunk Sattj







Sanaary L0178

You were called an idiot so | thouvahiAt fair you should be informed to defend —
yourself.... 0d x

Timothy @gmail.com> Jan 18 e
to knill |+

Reference this link for the debate: https://www.youtube.com/watch?v=URcUvFIUIhQ

n the silly debate about a YouTube video on the equation 6+2(1+2), poster Lennard Church disputed your
article http://www.math.harvard.edu/~knill/pedagogy/ambiguity/

Timothy, whoever wrote that article is an idiot







Kepler: 1571-1630

Kepler:
musical
notation

Music
Notation

Toannis Kepplcri

HARMONICES
MV N DI
LIBRI V. Qvorvwm

Primus G eomerricvs, DeFigurarum Regularium, quz Proportié-
nes Harmonicasconfticuunt, ortu & demonftracionibus,

Sccundus ARCHITECTON ICVS,  fenex GEoMmETR1A Ficvaata, De Fi.
gurarum R egularium Congruenria in plano vel folido::

Tertius propriec Harmonicvs, De Prt,;romonum Harmonicarumor-
tu ex Figuris; deque Narura & Differentiisrerum ad cantum per-
tinenuum, contra Veceres:

Quartus MeTAritysicvs, Psycuorocicys & AstroLocrevs, De Har.
moniarum mentali Effentii carumque generibus in Mundo; prafer.
tim de Harmoniaradiorum, ex corporibus cceleftibusin Terram de.
[cendentibus; eivfque effe@u in Natura feu Anima fublonari &
Humana:

Quintus AsTRONoMICYS & METAPHYsICYS s De Harmoniis ab{olutiffi-
mis motuum cleftium, ortaque Locentriciratum ex proportioni-
bus Harmonicis.

Appendix habet comparationem huius Operis cuni Harmonices Cl.
Prolemai librol1T.cumque R obertide Flaétibus,dicti Flud. Medici
Oxonienfis fpeculationibus Harmonicis, operi de Macrocofmo &
Microcofmo infercis.

Cum S.C. M, Priuslegioad annos X 7,
Lincii Auftriz,

SumptibusQo DOFREDI TAmPAacHITBIbl Francof
Excudebat lo AxNEs Prancys.

eANNO M. DC. XIX.
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Op. 28, No. 7
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'z oY - a'f[/ 2m
W) (7)) + (o) + (&) —F(E+)v =0
,..:V;z_};yz_i_zz .
Und unser Variationsproblem lautet

7= [fundyec](12)'+ (32)"+ (32)-

(3) ¢ 2
—%773(1’74‘ e)w] = { ,

das Integral erstreckt iiber den ganzen Raum. Man findet
daraus in gewohnter Weise

© J 0 = fdfé‘q/} ---—fffdade*c?ylAQ/;—L
l -} i:f'( - }--)w] = [0}

Ks mubB also erstens

(5) A+ 2% (_& + j—) =0

o and

1) Es entgeht mir nicht, daB diese Formulierung nicht ganz ein-
deutie 13t






What is 6=2Q2+1) ?

(6/2) (2+1) =3"3=9 (PEDMAS)
6/(2*3)=1 (PEMDAS)



What is 4x for x=3 ?

43 (decimal writing) or 12 (3x4) ?

Whatis 4% ?

2 (4 times1/2) or 4.5?7




|Ss 2<2 true ?

especially in colloquial language,
we mean with "less” often also
‘less or equal’”.



s O e|N 7/

This 1s not uniform. Some include o
in the natural numbers, others not.

ISO 80000-2, Notion of "Whole
numbers”


https://en.wikipedia.org/wiki/ISO_80000-2

What is log(10)?

Most mathematicians and
‘grown up" computer algebra systems

consider log=In, some legacy frame
works in calculus or excel understand

with log the base 10 log.



What is -2A4 ?

The common understanding 1s 16.
There can be misunderstanding
in that one understand (-2)"4=16.



Compute 5*3]

Isit 15! or 5 *6 = 30. The common
understanding is that the factorial
1s evaluated before everything else.




) Some }{Mfdy 0
Notation



Since when do Humans
write Math?
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Question 7

Since when do we

know the number 17



PRESENTED BY
TERRY JONES



[shango

20000 BC

(f “ﬁl.u:w ‘i
o 7 by o‘ it
A P AR {LW{&-A
c-;\zFJ. Lo ;L\lf'xuéuilﬂ.ﬁ o
o
R AN ;\‘l“ kil | o 5 e

\5" é}"'i 'x«.%l AR
,-nwmx.: -";&

JJ:& L B Vi
‘3 .;' }.Lﬁ"“"’
g .3- U‘.u b S A
Lo 1'1\1 ( %%

1600 BC

, ’ l7':l"'

mq ..u..'u«--b ,4 -

_- T 3":-.’ =
B T T &

@ n.w.t && ”*“'*" 0,

0T R g ™y : mm
5‘&7')1(141[' !.g\ = ' .

HFuar

= ‘ 76‘3‘” ku“ W‘IUNCW‘

EES AR TIOE Y74 Ek 3

""Q?{ﬂ Parsganss) Q;- 3»7' .
o o

ji G‘“‘Q‘\’: XNITYH3; 'Z(r.spg

2L M I Jox I BT

z
“
-

-~

% g nxs 5 p
""ii‘mz &
: v,
3 f( 9(3‘1'-3' vﬂ'tﬂ.!q‘w"c c(v's%&’m N2
§ 8"’"9330\&«%%:«15#55 AT
‘1’33"326 NACLLESLT xmryv«

e wygnaurs

1000AD



Kuestion <.

Since when does one

write O



= INCAS, ANDEAN CULTURES







i YBC 72859

1,94 51 10

1+ 24/60 + 51/3600 + 10/60"3

0O + 42/60 + 25/3600 + 35/60"3
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Question .
Since when do we
write +7/




Answer:

Nicholas Oresme
1320-1382
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1+1/241/3+... =

harmonic series




Question 4.
When was the first
arithmetic printed?
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First printed arithmetic
F1a. 38.—From the earliest printed arithmetic, 1478 1478 at TreViSO in NortheaStern Italy




A destorical Droblon

A courier travels from Rome to o
Venice 1n 7 days. An other ATHEMATICAL
courler starts at the same time .
and travels from Venice to R
Rome 1n 9 days. The distance
from Venice to Rome 1s 250
miles. In how many days will
the couriers meet?

ONDON, W.C.2.




5 ﬁ%f@% velocity=distance/time

The first courier has speed 250/9
The second couriler has speed 250/7

Their relative speed 1s the sum. The time 1s

X = 250/(250/7+250/9) =
1(1/7+1/9)=63/16
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What is 6/2(2+1) 7






Teacher: What is 11q-q?

Student: 100

Teacher: you are welcome



Teacher: What is 2k+Kk?

Student 3000 .



What is 2/2/27?



What is 1/2x?

9 TEXAS INSTRUMENTS  77.82

£ TEXAS INSTRUMENTS

!
:
:
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TI-82: 1/(2X)
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TI-83: (1/2)x "=
T1-82










What is 0/0?
What is x/x for x —0?

What is xz/x for x —0?




What is
1+2+3+4+...

Answer: -1/12
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PEMDAS
Message #1 Posted by Les Koller on 24 July 2013, 8:09 p.m.

This has probably been discussed here before, but I'd like some input. Without using ANY technology, just your brain and education, what is the value of

6+-2(1+2)

What is your justification? Does your HP Calculator give the same answer? How about your TI?

Thanks for humoring me here...I've never seen this one before.

Re: PEMDAS
Message #2 Posted by Kimberly Thompson on 24 July 2013, 8:23 p.m.,

in response to message #1 by Les Koller

Les

Social media aside, the answer is in the title PEMDAS. Using the convention from my Engineering studies, I get ONE.

ULner conventions wiil possibly yield other resuits.



mpedVib.. 1 A = B & MW EB = T G sP @ 0 © o E G @B CLEE w3 = [
I learned my MATH from mathematicians, while attaining an Engineer Degree. I'm very happy with their tutoring.

ShideRule

Edited: 25 July 2013, 7:45 a.m.

Re: PEMDAS
Message #8 Posted by William L. Drylie on 28 July 2013, 3:41 a.m.,

in response to message #3 by Les Koller
Hi Les;

Physicists and Mathematicians do not do 1t differently. The answer is = 1. Any competent Algebra text with a review of the basic axioms of Arithmetic will tell you
to treat the numerator and denominator as 1f they were enclosed in parentheses. 6 1s one expression and 2(1+2) 1s another expression. The 2(1+2) gets done first as
the 142 15 enclosed and the parentheses are removed by the distributive property. What 1s left then 1s 6/6=1. I showed this to a Physics Professor at Duke University
who I am friends with and he said "surely you're joking"? I said "no" and he said "If you are gomg to make me tell you the answer to that, you will buy me a beer
atter work, and I may consider not having your degree revoked"!! (laughing) he said "1...you 1diot" How shameful!! I actually treated him to a Bratwurst and an 8
dollar German beer at the Bavarian Brat House in Chapel Hill NC. alter work and told him the story. The T1's, even with the N-Spire CX CAS, expect you to have
a certain level of expertise with entering Algebraic expressions. If you enter (0)/(2*(1+2)) you will get the correct answer of 1. You can see it 1s also correct as two
expressions and it satisfies TI's syntax for Algebraic expressions. My old 485X shows the answer as 1, written as you stated the original. The hp does the work.

Sincerely, Bill Drylie

Re: PEMDAS
Message #9 Posted by jep2276 on 28 July 2013, 11:23 a.m.,

in response 1o message #8 by William L. Drylie

Bill,

| Why do pcople think that 2(x+2) 1s actually 2*(x+2) and not understanding that 2 is the coctficient of (x+2) and thercfore a factor that cannot be scparated?

[i

it
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6/2(1+2) or 6+2(1+2) equals ? Final Thoughts






Can You Solve This?

6 -2(1+2) =

What is 6+2(1+2) = ? The Correc
/./M views







Symbols by popular introduction date

Symbolic Notation _
Early | g | | - | Late |
Arithmetic Multiplicaton Division Abstraction
arrow
C
empty
arrow
inlversals
dbOt bla contour
conon
integral Innae matrix Dox matrix
d| ferential %éerm parenth. matrix
Inequality disjunction
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Further information: Table of mathematical symbols by introduction date

history of mathematical notation



Enlightening Symbols

A Short History of Mathematical Notation

and Its Hidden Powers

o
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Joseph Mazur

Enlightening symbols



The Significant Initiators

— From "enlightening Symbols”

100 years | 1687 AD
dyldx and |dx — Isaac Newton’s
' T : - : Principia
Superscripts to show the powers or exponents; x* to indicate squaring of squaring —
coRR o : ) : 1676 AD
Our modern multiplication and proportion symbols appear universally Gotifried Leibniz’s
Vowels to represent unknowns and consonants to represent known quantities / De Quadratura Arithmetica
1637 AD
An Index Plan for writing exponents: 1-3®+ 2@ would mean x*-3x+ 21 René Descartes’s
- Geometria
Exponents of polynomials are beginning to be indexed by numerals e
AD
PRy O CTIY William Oughtreds
Our equal sign (=) is introduced Clivié Matheminficas
Recognition of the value of complex solutions to polynomial equations 1631 AD
Letters M and D for multiplication and division. So 3@D sec ®M ter® would indicate 31;32 Thomas Harriot
Symbols #/, «/, and ® for square, cube, and fourth roots /7 %,i:;qﬁli)s Viste
Powers of an unknown are labeled as &2, ..., and square root as B | 1585 AD
First printed treatise on algebra I ?)11:\%?1 eS’:zms
Al-Khwirizmi's book on arithmetic includes the Hindu-Arabic ~ Characters that indicate + and - and square root 1572 Ap .
numerals, and organized rhetorical algebraic expressions | R,afael Bombelli’s
according to the various species of forms L’ Algebra
The Liber abbaci was a comprehensive 1557 AD
The first use of zero that we know of Western source for abacus methods Robert Recorde’s
(a small black dot) as a number that included Hindu-Arabic numerals Whetstone of Witte
) 1545 AD
Abbreviations for unknown, Gerolamo Cardano’s
300 BC powers, and minus symbol Ars Magna
éﬁ;ﬁ;ﬁ; d 1544 AD
Stifelius's
Arithmetica Integra
825 AD 1400 AD 1525 AD
Al-Khwarizmi Al-Kashi | Christoff Rudolft
500 BC 300 AD 628 AD 1202 AD 1478 AD 1484 AD
Plato’s Diophantus’s Brahmagupta Fibonacci’s Fra Luca Pacioli  Nicolas Chuquet

Academy Arithmetica Liber abbaci
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242. Order of operations in terms conlaining both = and X.—If an
arithmetical or algebraical term contains <+ and X, there 1s at present
no agreement as to which sign shall be used first. “It is best to avoid
such expressions.”’?® For instance, if in 244 X2 the signs are used as
they occur in the order from left to right, the answer i1s 12; if the sign
X 18 used first, the answer 1s 3.

Some authors follow the rule that the multiplications and divi-
sions shall be taken in the order in which they occur.* Other textbook
writers direct that multiplications in any order be performed first,
then divisions as they occur from left to right.* The term a<-bXb 1s
interpreted by Fisher and Schwatt® as (a-=-b) Xb. An English com-
mittee’ recommends the use of brackets to avoid ambiguity in such

Cases.
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A Juote

"Mathematical notation'isn't really a problem about = - 7
mathematics. It's really more a problem 1n linguistics. It's

not about what mathematical notation could conceivably

be like: 1t's about what mathematical notation as it's

actually used 1s actually like—as 1t's emerged from history

and presumably from the constraints of human cognition

and so on. And, in fact, I think mathematical notation 1s a
pretty interesting example for the field of linguistics. "

S. Wolfram, Mathematical Notation: Past and Future (2000)



'A seemingly modest change of notation may
suggest a radical shift in viewpoint. Any new
notation may ask new questions”

Barry Mazur, cited in "Enlightening Symbols"






