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1) First nnpn
a) 627 M =5 Mo M

i) It follows that the length of an >527» yaxx is the same as the length of 5/6 of an
"MW YRR

2) Second mnTpi
a) 6 now1 M =5 57o% M

b) It follows that the length of an "»%wy> yaxx is the same as the length of 5/6 of
an °71o¥ YaxN

3) Second nTpi
a) The x7n3 proves that a n°y°27 is the volume of a container that
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4)

5)

6)

7)

1) s 2 myaxx in length and 2 myaxx in width
ii) and has a height of 2 myaxx plus %2 of an vagx plus 1/5 of an yaxx
b) note that this height is the same as 2 nwaxx plus 7/10 of an yaxx — or 2.7 nyagx
Third 7P
a) nowr
i) anyaisthe volume of a container that is
(1) 2 myaxx in length and 2 myaxx in width
(2) And has a height of 1 vaxx plus %2 an vagx plus 1/3 for an yaxx

il) note that this height is the same as 1 yaxx plus 5/6 of an yaxx or 2 myaxx
minus 1/6 of an vyaxx

Fourth nnTpn
a) 1o
1) Ay is the volume of a container that is
(1) 2 myaxx in length and 2 myaxx in width
(2) And has a height of 2 myaxx minus 1/6 of an yaxx
i) Note that
(1) although the Jv»s expresses the height of a n°y>a differently than s»nowy
(2) in fact the measure of the Jus is the same as the measure of now
mooin as explained by &"wann
a) Nwp to "»now and the s
i) Our & max proves that its mvw is correct on the height of a n°y°an
i) How can »»%w1 and the ju»» disagree
First y7°n by maon on the nvw of 5w and the v on the height of a n°y>2
a) Our xnx expresses the height of a n°v»21 in *127m nn
b) “now17 and ju>o express the height of a n°y»27 in »19% NN

c) 1 vaxx plus %2 vaxx plus 1/3 yaxx in >710% is the same as 2 myaxx plus %2 of an
yaxx plus 1/5 of an yaxx in *127n

d) Here’s proof
i) First
(1) For convenience in dealing with fractions multiply each term of the 727

measurement of the height of a n°¥>21 by six to change the measurement
from full myaxx to sixths of an yaxx

(@) 2 myaxx become 12 sixths of an yaxx

(b) ¥ of an yaxx becomes three sixths of an yaxx
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(c) 1/5 of an yaxx becomes 6/5 of a sixth of an ¥axx which is the same as
one sixth of an vaxx plus 1/5 of a sixth of an yaxx

(2) In sum the height in sixths 1277 of an yaxx is 16 sixths of an vagx plus 1/5
of a sixth of an yaxx
i) Second
(1) Convert the measurement from >727 to *»n>wy by multiplying each term
by 5/6
(@) 12 sixths »27 become 10 sixths now1

(b) 3 sixths a7 becomes 3/6 sixths times 5/6 or 15/36 7w yaxx
which is the same as 12/36 >n>w1 yaxx plus 3/36 "5 vagx which
is the same as two sixths 5w yaxx plus %2 sixth "nHwi° yaxx

(c) 6/5 of a sixth >127n times 5/6 is one sixth snow1° vagx
(2) for a total 13 sixths of 5w myaxx plus 1/2 of a sixth of an "> yagx
iii) third
(1) now convert the *»%w17> measurement to *9% measurement by
multiplying each term by 5/6

(@) Convert 12 of the *n%w1 sixths by multiplying 12 by 5/6 to yield 10
sixths »719x

(b) Convert the final one and one-half of the *n%w17 sixths (3/2 of a sixth
"mPw) to sy by multiplying 3/2 by 5/6 to yield 15/12 sixths »719x or
1 sixth *m19% plus Y4 sixth *7ox
iv) fourth

(1) add the »m»x sixths (10 plus 1 plus %) to yield a total of 11 sixths »ox
plus ¥4 of a sixth "oy

(2) 11 sixths — for the moment ignoring the final ¥ of a > mnw —is
precisely the 1 >719% yaxx plus 5/6 of an *71ox yaxx that 5w and 0o
refer to as the height of a square container that is 2 by 2 and holds a n°¥*2n

8) Two nvunp to the first y17°n of mooin
a) First xwp
i) In measuring the height of the container

i) Why in fact don’t *»%>217> and the jv>» take account of the final ¥4 of a sixth of
an »Mo¥ yaxx by which the nawn of snow1 is greater than the nawn of our

X3
iii) Note that
(1) ¥4 of a sixth *mox yaux is the same as one 24™ of an o¥ yaux

(2) one 24" of an *1ox yaux is 1/45™ of the entire 11 sixth plus ¥ sixth height
of the container as measured by »»>w17° and the jv>°5 in *119% NYaRK
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(3) because the entire height of the container with the final ¥4 of a sixth is
45/24 twenty-fourths of an »9°¢ yaxx namely 44/24 for 11 sixths plus
1/24 for the final ¥ of a sixth

b) Second xwp

i) Why don’t "»>w1 and the jv> also convert to *719°¢ the two-myaxx length of
the container and the two myaxx width of the square container

i) Here is a calculation of what we’d expect the two *1271 nwvaxx side of the
container — both its length and its width — to be in *19x

(1) Multiply the two myaxx *1271 by six to yield 12 sixths »127n

(2) Multiply the 12 sixths »2 by 5/6 to yield 10 sixths of an "»n>w1 yaxx
which (by multiplying both the numerator and the denominator by 6) is the
same as 60/36 of an "n7w17> yaxx

(3) Convert to *m9x by multiplying 60/36 by 5/6 to yield 50/36

(4) Since 6/36 is the same as 1/6 it follows that 50/36 is equal to 8 sixths of an
"19% yaxx plus 2/36 of an »Mox yaxx

iii) Note by the way that 2/36 of an "% yaxx is the same as 1/18 of an yaxx
>719°¢ which is the same a third of a sixth of an »119x yaxx

9) yynto the nywip on the first y7°n of msoin
a) First mnpn

i) We add 4/36 of an »119°% yaxx to the side of the *»n>w1° container to
counterbalance the 1/24™ of an *now1 yaxx that we ignored in calculating the
height of the container

i) We’ll show that this results in increasing the size of the side of the container
from 8 sixths of an *19x yaxx plus 2/36 of an »71ox vagx to 9 sixths of an vaxx
MDY

iii) We’ll then explain that the 9 sixths need to be increased to 12 sixths yaxx
"M0x — the same as two full »1ox myaxx — because "n7w1 deals with a
cylinder instead of a square

iv) And this is why "n%217° says the size of a container that’s n°v>27is 2 by 2
b) Second nn1pn

i) The volume of a container that has a square base is equal to the area of its
base times its height

i) The volume of a cylinder is equal to the area of the circle that is its cross-
section times its height

c) Partl

1) We’ve calculated that converting the size of a side of the container from »327n
to »1ox yields 50/36 9% nyazx
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i) In order to counterbalance the missing 1/45 of the height of the n>¥>27 we add
to 4/36 or 1/9 of an »mox vaxx to the size of the side to yield 54/36 of an vaxx
*m19x which is the same as 9 sixths *19x% vaxx

iii) Note that the 4/36 that are added to 50/36 to yield a total to of 54/36 increase
the size of the side of the container by 1/13.5 of the total size of 54/36 since
54 divided by 4 is 13.5

Iv) X"wann refers to this expansion as “1/13 or 1/14”
d) Part2
1) »wp

(1) Why do we counterbalance a 1/45 shortfall in height with a larger 1/13 or
1/14 expansion in the size of its height

i) y1n
(1) "n5>w17 and the v weren’t P71 on these small amounts
(2) Especially since it’s a 71 to require a greater My w for a ny*27
e) Part3-xwp

i) We’ve explained why *n>wy would require 9 sixths or 54/36 instead of the
50/36 that we’ve calculated from converting *127% t0 *719%

i) But 9 sixths is still less than the two nmwaxx or 12 sixths that »»%w11° mentions
f) Part4—yyrn
i) nowr and v deal with a cylinder instead of a container with a square base

i) The area of a cylinder whose cross section is a circle with a diameter of X is
equal to % of the area of a square that has a side of X

iii) It follows that the cylinder in our case needs to have a diameter of 4/3 times 9
sixths or 12 sixths in order to have the same area as a square whose side is 9
sixths

10) Second yy°n for the mww of »n5w1 and the Ju»»
a) Partl
i) In fact "n5w1 deals only with »27 n7a the same as our X nx
b) Part2

i)  While our x7n3 deals with a container whose base is a square with a side of
two myazx

il) "nowr deals with a cylinder whose cross-section is a circle whose diameter is
the diagonal of a square whose side is 2 *9271 Myaxx

iii) The area of this circle is equal to 3/2 of the area of the square so that the
excess area of the circle over the square is equal to 1/3 of the area of the circle

c) Part3
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i) Although "»%w1 and o say the height of the container is one >7271 yaxx
minus 1/6 »727» vagx — or land 5/6 >727» vaxx or 1.833 — they actually mean 1
3277 yaxx minus 1/5 »727» vagx or 1.8

d) Part4

1) By stating that the n°y27 is one 1.8 1271 myagx high — rather than the 2.7
M2 Myaxk mentioned by *%21 — m%w1 and the Ju»s decrease the height by
0.9 or one-third of 2.7

i) And
(1) By stating that the n>¥°27 is a cylinder that has a cross area 1/3 greater than
the area of square mentioned by *22

(2) »nw1 and the s counterbalance the reduction in volume that was
brought about by the decrease in height

11) X"wonn
a) Nwp
1) The 1/3 that’s deducted from height is from 2.7 to 1.8
i) while the one third increase in width is from 2 to 3
b) v n
i) PR
c) Nwp
i) this change is a change X777 so it’s a pm17 to say 7 X
12) w"wn
a) xwp on the x>wp of R"wann

i) The difference pointed out by X"wann doesn’t affect the nawn of the y11°n of
mooIn

13) qwnn of moaoin on its second Y100 as explained by R"wann
a) PN
i) We’ve established that
(1) the actual words in »»bw1 are 1+1/2+1/3 = 1 plus 5/6
(2) and the actual words of the ju** are 2 minus 1/6
i) both amounts are the same and are equal to 1.833
b) xwp

i) We’ve established for the second y17°n that both *»%w1 and the ju>*» both
actually mean 1 plus 4/5 or 1.8

i) Why didn’t "n>w1 use its 727 of adding fractions and say more 172 that the
height of a n°v»27 is 1+1/2+1/5+1/2 of 1/5 which is equal to 1.8
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d)

iii) And why didn’t Ju> use his 777n of subtracting a fraction and say 2 minus 1/5
which is also equal to 1.8

YN

i) nowh wasn’t p>>7 because to express 1.8 in fractions that have a numerator
of one

(1) requires four terms one of which is half of a larger fraction:
1+1/2+1/5+1/2 of 1/5

(2) instead of the three terms — 1+1/2+1/3 — none of which is a part of another
fraction — that *n%w17> uses to express 1 and 5 sixths

Xwp to the o

1) Tosay pr7a that the My w is wmn “on Myaxk 2 can be expressed as easily as
saying that the W is mnw "om NYa¥x '2

i) v
(1) Once "now gives a result based on a non-p>111 formulation
(2) the jus follows to yield the same result
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