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Grade School Algorithms

Algorithm 1 Addition (base 10): Add two N digit numbers a and b which are represented as
arrays of digits

carry «— (

fori < 0 to N—1 do
rlil—R|alil,bli],carry]
carry<—L|ali],b|i],carry]

end for

r[N|<—carry




Grade School Algorithms

Add two N digit numbers a and b which are represented as

Algorithm 1 Addition (base 10):

arrays of digits

Rl¢y,0]

L|¢y,0]
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4 0 001111111
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Grade School Algorithms

Add two N digit numbers a and b which are represented as

base 10):

(

Algorithm 1 Addition
arrays of digits

Rley,0]

L|¢y,0]
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Grade School Algorithms

Add two N digit numbers a and b which are represented as

Algorithm 1 Addition (base 10):

arrays of digits

Ry, 1]

Ly, 1]
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Grade School Algorithms

Add two N digit numbers a and b which are represented as

base 10):

(

Algorithm 1 Addition
arrays of digits
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Algorithm 1 Addition (base 10): Add two N digit numbers a and b which are represented as
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Grade School Algorithms

Algorithm 1 Addition (base 10): Add two N digit numbers a and b which are represented as
arrays of digits

carry = 0
for:=0to N —1 do

rli| < (alt] + bli| + carry) % 10
carry < (ali| + bli| + carry)/10
end for
r|N| < carry
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Algorithm 1 Addition (base l) Add two N -numbers a and b which are represented as

arrays of
+ E

D|=(A+B+C) % P




Grade School Algorithms

Algorithm 1 Addition (base I) Add two -numbers a and b which are represented as

arrays of

carry = 0
fori.=0to N -1 do
rli| < (ali] + b[i] + carry) %
carry < (at] + bli| + carry)/
end for
r|N| < carry




Example: addition base 8

101
(1205) s

+ (736)¢

(2143) s

(1123 1in base ten)



Example: addition base 8

101
(1205) s

+ (736)¢

(2143)s =(1123)«



Grade School Algorithms

0343
— 4519

1 2 3 / 5 i 8 9
2 3 5 (4 8 9 10
3 5 7 8 9 10 11

5 Jf 8 9 10 11 12
5 7 8 9 10 11 12 13

7 8 9 10 11 12 13 14
7 8 9 10 11 12 13 14 15
8 9 10 ikig 12 13 14 15 16
9 10 11 12 13 14 15 16 17
10 11 12 13 14 15 16 17 18

1324




Grade School Algorithms

Algorithm 2 Multiplication (base 10) of two numbers a and b

Nome:
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Algorithm 2 Multiplication (base 10) of two numbers a and b
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Algorithm 2 Multiplication (base 10) of two numbers a and b
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Algorithm 2 Multiplication (base 10) of two numbers a and b

Nome:

0 0|0

2|13 |4|5|6)|7
4|6 8 1012|114

6|9 |12/15|18 (21 2

8 |12 1620|2428
20 25 /30|35 |4

1218 |24 30 |36 |42 | 4
14|21 |28 35|42 |49 |56 |&

16124 |32 40 48 | 56
18|27 |36 45|54 |63
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Grade School Algorithms

Algorithm 2 Multiplication (base 10) of two numbers a and b

ojo/ 0/ 0/0|0 0|0

2|13|4|5|6|7)|8]|°¢9
4|6 8 1012|1416 |18

6 (9 |12/15(18(21|24)|27

0

1

2

3

4 |8 12 1620|2428 32|36
‘5 10|15 20.25.30 3540 |45

6

74

8

9

1218 |24 30 |36 |42 48 |54

14|21 |28 35|42 |49 |56 |63

16124 |32 40 48 | 56 |64 |72

18 |27 |36 45|54 |63 |72 |81

Workshaats - waw. supertecchenvorksheats com
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Grade School Algorithms

Algorithm 2 Multiplication (base 10) of two numbers a and b
for ) =0to N —1do

carry < 0
for:=0to N —1do )
prod < (ali] * b[j] + carry) Cl[l] 352
tmpl|j]|e + 7] < prod%10 )
carry < prod/10 b[]] x 961
end for T __
tmp|j|[N + j| < carry
end for 1408
carry < 0 |
fort:=0to2x N —1do 21120
sum < carry =1
for j=0to N —1do 31€800
sum < sum +tmplylle - B ———————
end for
r(i] <+ sum%10 339328

carry < sum/10
end for
r(2 x N| < carry




Multiplication

for 7=0to N —1do

carry <— 0

forc.=0to N —1do
prod < (ali] * b[j] + carry)

tmplj]li + J.

— prod%10

carry <— prod/10

end for

tmp|j||N + 7| < carry

end for



Multiplication

carry <— 0
for:=0to2x /N —1do

SUM <— carry
for 7=0to N —1do

sum <— sum + tmp|j||i
end for
rli] « sum%10
carry <— sum/10
end for

r|2 x N| < carry



Multiplication

Algorithm 2 Multiplication (base.) of two numbers a and b

for j=0to N —1do
carry < 0
for:=0to N —1do

prod < (ali] * b[j] + carry)
tmpljlli + 7] prod%.

carry < prod/
end for
tmp|j|[N + j] < carry
end for

carry < 0
fort:=0to2x N —1do
sum <— carry
for j=0to N —1do

sum <— sum + tmp|j]|i]
end for
r(i] < sum%
carry < sum/
end for

r(2 x N| < carry




Multiplication base 8

(1205) g
X (736)¢s

(7436) s
(36170) g
(1064300) s

(1132126)s =(308310)x



Long Division

Nome:

HMulﬁplicaﬁon Table

123 41672542996

? 1215|1821

12 116 120 |24 | 28
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o
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N
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24 | 30 36 |42

14|21 |28 35|42|49

8 | 1624 |32 40 48| 56
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36 |45 | 54| 63
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Grade School Algorithms

57638372 -

41672542996 / 723 = 57638372
41672542996 3 723 = 50
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