MULTIPLICATION

more than one digit

single digit factor

X 20, 30, etc
X 10 and then double triple etc

.—p-ls
x 10 and add half time more PROPORTIONATELY

position first & last digit
and add digits in the middle

234x11=25 7 4
X 10 and subtract one time

immetric from a number?

78x82=avg~ 2-difference from avg A2= 6400—4]

If factors en e higher one lower———p|
one more than the one before

Q0-a) * (100-b)= 100 (100 -a-b)+ab

in digits whose sum is 10

72x 78 = 56| 16

103 3 x
102 2=

split & double
double+add one more

95 06
BASE 100= 2 digits!

105 06
BASE 100= 2 digits!

if bases are different

33 X 101= 3333 998

do what is needed to simpl|
see also disguises

doubling and halving=| e
23x5=23x10:2=115 3210000
32100
0 AND 2 or more:

if base is multiple of 10

33X1001=33033
33X10101= 333333 2 taken away from 70=970-2
321X10101= 43X7=30 . or 3 away from 90: 998-30=968
7X11X13 LRS- 33 3 x

o 68 | 06

9
smaller base 100= 2 figures

001
3X37=111

3x35 |6
30 requires multipl x3!

321=
3242421

39 -1=
4x37 |+2=148 | 2

GENERAL SQUARING

decide how t5 proceed

Near a base"[reduce/add by deficiency and set up the square

[Square of a number= sum of its Duplexes, ] (as many numbers as base) ]»Nea, a higher base

[ e
deficiency

305n2= 3x310 |25=93025

“ (o)
9672=92 | 16 A=
&= D(abc)=2ac+b”2 | 100672=1012 | 0 36
(@bc)22=D (€)+ D (b9)+ D (abc)+D (ab)+ b (2) ((base 100=> 1615 ok ) ((base 1000=> 036 is ok )
D(abed)= 2ad+2bc
D(abcde)= 2ae+2bd+c2 b= 10| ) O R
1272=144 also with decimals and percentages
wj carry
decimals %
i
algebraic (Bx+1)72
Result= 10752 . 9,7%9,2= 97-8| -3*-8 = 89|24
I 9x~2|6x +]1
(2x+3y)"2= 4xA2+12 xy+ 9y~2
96% of 77= 9
1 77
more natural, combined calculation:
get most important figures earlier (approximate answ), quaring alone sum of duplexes
can do multiple operations 5372= calcutate duplexee from Ioft with carry x10

and add carry multiplied x10

3272+ 2172
3| 36+60 | 9+60
carry 6 and 6

130+16|5+6
1465

42= 4 carry 2 that becomes 20
45+20 65, carry 5 that becomes 50

416 162
carry 2 &5
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