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Modular Arithmetic
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a=nxr+b=a=b(modn)
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11=3x2+5=11=5(mod3)

11=3x4-1=11=-1(mod3) a=nxr—b=a=-b(modn)

a=b(mod n))

L = a=c(modn)

b=c(mod n)

a=b(modn))

\=>atc=bxd(modn)

c=d(mod n)
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a=b(mod n) |

L = axc=bxd(modn)

c=d(mod n)
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a=b(modn)= a™ =b"(modn)
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a=nxr+b=>a" =(nxr+b)" = a™ =(nxr)"+mxr)" 'xb+---+b"
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am=nx(n"Ixrm+ 2 xpm I x b+ + b

a™ =b"(modn)
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11=2(mod3)=>11"=2"(mod3)
= 117=27=27—27(mod3)=>11"—2" =0(mod3)

2=2(mod3)=2"=2"(mod?3)
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9=-1(mod10)= 9" =(-1)"(mod10)
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53=1(mod31)=(5°)*” =1(mod31)= 5"+ =5(mod31)
25 =1(mod3 1) = (25)2" =1(mod3 1)=> 210"+3 =8(mod3 1)

59+l _7,010n+3 =5_56(mod31)=—51(mod31)

Lo
59+l _7,010n+3 = _51(mod31)
Ol L 5
11=-51(mod31)
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59+l _7,010n+3 =1 1(mod31)
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a,=b(modn)
a,=b,(modn)

a =b (modn)
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_ a,+a,++a =b+b,+-+b (modn)

a,xa,x--xa =bxb,x-xb (modn)

a=b(modn)= f(a)= f(b)(modn)
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F(x)=x3 +4x2 +5x—-1

: 03 13=1(mod3) U\ 13

£(13)=133+4x132 +5x13-1

= f(13)= f(1)(mod3)

F) =13 +4x12 +5x1-1

Lo

2937 =9(mod3)
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2937 =0(mod3)
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aP1= 1(mod p)

€17 e 21137 anal) s Bl : Jla
LS Say 038 5 ppiaaall Lo i Aaad Ailatindy S0 ¢ Taa S 21137 aaqll

216 = 1(mod17)
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216 = 1mod17) = (210)71x2! = 2/(mod17) = 2!137 = 2(mod17)
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(p—D!=—-1(mod p)
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Ix2x3%x4x5x6=—1(mod7)=720=—1(mod 7)
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x2 =—1(mod p)
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p=1(mod4)
p=13:Jua
13=4%x3+1=13=1(mod4)
Lo
52 =—1(mod13)
!
25=13x2-1
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