n=r; (mod m;)

=1, (mod m,)

=r, (mod m, )




: =r, (mod m
+ solution: =1y (modim, )

=1, (mod m,)

m=m,m, - m,

z,=m/m, =r, (mod m, )

Al zleZ . st z -z =1 (mod m) (since ged(z, m) = 1)
k

n= z‘l z.- z-! -1, (mod m)
1_




: =r, (mod m
+ solution: =1y (modim, )

=1, (mod m,)

m:mlmz. .« o
z,=m/m, =r, (mod m, )

Al zleZ . st z -z =1 (mod m) (since ged(z, m) = 1)
k

n= z‘l z.- z-! -1, (mod m)
1_

- =1, r,=2, ;=3

m,=3, m,=5, my;=7/




: =r, (mod m
+ solution: =1y (modim, )

=1, (mod m,)

m=m,m, - m,

z,=m/m, =r, (mod m, )

Al zleZ . st z -z =1 (mod m) (since ged(z, m) = 1)
k

n= z‘l z.- z-! -1, (mod m)
1_

- =1, r,=2, ;=3
m,=3, m,=5, my;=7/

z,=35, 2,=21, ;=15




: =r, (mod m
+ solution: =1y (modim, )

=1, (mod m,)

m=m,m, - m,

z,=m/m, =r, (mod m, )

Al zleZ . st z -z =1 (mod m) (since ged(z, m) = 1)
k

n= z‘l z.- z-! -1, (mod m)
1_

- =1, r,=2, ;=3

m,=3, m,=5, my;=7/




. =r,; (mod m
< solution: n=ry (modm,)
0 o =1, (mod m,)

z,=m/m, =r, (mod m, )

Al zleZ . st z -z =1 (mod m) (since ged(z, m) = 1)
k

n= z‘l z.- z-! -1, (mod m)
1_

- =1, r,=2, ;=3
m,=3, m,=5, my;=7/
z,=35, 2,=21, ;=15
z,1=2, z,71=1, z;"1=1

n=352-1+21-1'2+15-1:3=157= 52 (mod 105)




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

- -1 -1 =
1.6. m; m;" +m, m,




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

- -1 -1 =
1.6. m; m;" +m, m,

(mod m,)




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

- -1 -1 =
1.6. m; m;" +m, m,

N

(mod m,) (modm,)




CRT, ged(m,, m,)=1

¢ N, (mod m,) ged(m;, m,) =1

:.’=— 1, (mod m,)
L 4

L 4
¢ ds,t suchthat m;s+m,t=1

: -1 1 —

|
[ |
|
|
L
.

¢ n=r (mymy") +r,(mm") (mod m;m,)




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)
[

|

< dsat suchthat m;s+m,t=1

- -1 -1 =
. 1.6. m; m;" +m, m,
’ \
\
. \

.0
S
DN

¢ n=r (mymy") +r,(mm") (mod m;m,)




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

: -1 1 —

¢ n=r (mymy") +r,(mm") (mod m;m,)

Verification




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

- -1 1=
l.e. m;m;” +m,m," =1

¢ n=r (mymy") +r,(mm") (mod m;m,)

n mod m, =
Verification




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

. -1 -1 —

¢ n=r (mymy") +r,(mm") (mod m;m,)

n mod m, =

Verification
n mod m, =




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

i.e. m;m'+m, m,!=
’/
mod m;, ,*
’/
L
¢ n=r (mymy") +r,(mm") (mod m;m,)

\ J
Y

nmodm,;= 1,
Verification




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

: -1 1 —

¢ n=r (mymy") +r,(mm") (mod m;m,)

\ J \ J
Y Y

nmodm,;= 1, 0
Verification




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

ie. mm'+m,m, =1
\
\‘ mod m,

¢ n=r (mymy") +r,(mm") (mod m;m,)

\ J
Y

nmodm,;= 1,

Verification
n mod m, =




CRT, ged(m,, m,)=1

< n=r; (mod m,) ged(m;, m,) =1
=1, (mod m,)

< ds,t suchthat m;s+m,t=1

: -1 1 —

¢ n=r (mymy") +r,(mm") (mod m;m,)

\ J
Y

nmodm,;= 1,

Verification
nmod m,= 0




n=1 (mod 3)
=2 (mod 5)
=3 (mod 7)




n=1 (mod 3)
=2 (mod 5)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

Iy




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ ﬁl =1 (mod 3) ... satisfying the 15 eq.
inverse of 3 (mod 35)

@ 3 -(3)+5-2=1




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ ﬁl =1 (mod 3) ... satisfying the 15 eq.
inverse of 3 (mod 35)

@3 -(3)+5-251 .

inverse of 5 (mod 3)




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ ﬁl =1 (mod 3) ... satisfying the 15 eq.
inverse of 3 (mod 35)
@ 3 -(-3)+ {\inverse of 5 (mod 3)

® n,=2-3-(3)+1 ¢
f,




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ ﬁl =1 (mod 3) ... satisfying the 15 eq.

/ﬂse of 3 (mod 5)
=1 inverse of 5 (mod 3)




n=1 (mod 3) n=1 (mod 3)
=2 (mod 5) =2 (mod 5)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n,=2-3-(3)+1-5-2 =-8=7(mod 15) .... satisfying
first 2 egs.




n=1 (mod 3) n="7 (mod 15)
=2 (mod 5) =3 (mod 7)

=3 (mod 7) \_/

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n,=2-3-(3)+1-5-2 =-8=7(mod 15) .. satisfying
first 2 egs.




n=1 (mod 3) n="7 (mod 15)
=2 (mod 5) =3 (mod 7)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n,=2-3-(3)+1-5-2 =-8=7(mod 15) .... satisfying
first 2 egs.
@ 15-1+7-(2)=1




n=1 (mod 3) n="7 (mod 15)
=2 (mod 5) =3 (mod 7)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n, = ZWZ =-8 =7 (mod 15) .... satisfying
inverse of 15 (mod 7) first 2 egs.

@ 15-1+7-(2)=1 .

inverse of 7 (mod 15)




n=1 (mod 3) n="7 (mod 15)
=2 (mod 5) =3 (mod 7)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n, = ZWZ =-8 =7 (mod 15) .... satisfying
) inverse of 15 (mod 7) first 2 egs.
inverse of 7 (mod 15)
® n,=3-15-1+7"

/\
n,




n=1 (mod 3) n="7 (mod 15)
=2 (mod 5) =3 (mod 7)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n, = ZWZ =-8 =7 (mod 15) .... satisfying
) inverse of 15 (mod 7) first 2 egs.

inverse of 7 (mod 15)




n=1 (mod 3) n="7 (mod 15)
=2 (mod 5) =3 (mod 7)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n,=2-3-(3)+1-5-2 =-8=7(mod 15) .... satisfying
first 2 egs.
@ 15-1+7-(2)=1
® n,=3-15-1+7-7(-2) =-53=52 (mod 105)
... satisfying all 3 egs.

35




n=1 (mod 3)
=2 (mod 5)
=3 (mod 7)

@ 1A11 =1 (mod 3) ... satisfying the 1% eq.

@ 3 -(3)+5-2=1

® n,=2-3-(3)+1-5-2 =-8=7(mod 15) .... satisfying
first 2 egs.
@ 15-1+7-(2)=1
® n,=3-15-1+7-7(-2) =-53=52 (mod 105)
... satisfying all 3 egs.

36




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,) gcd(m;, m,) =d>1




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,) gcd(m;, m,) =d>1

<~ n=1 (mod 6)
=3 (mod 10)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,) gcd(m;, m,) =d>1

+ n=1 (mod 6) 3:(-3)+52=1
=3 (mod 10)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (mod 10)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (mod 10)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (mod 10) n=3-6(3)+1-10-2




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3) +1-10:2=-34=26 (mod 60)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (mod 10) n=3-6(3)+1-10-2=-34=26 (mod 60)
Verification: 26 mod 6 =2, 26 mod 10 =6




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2

CRT
n=1(mod6) < n=1(mod2)=1 (mod3)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2

CRT — ——gcd(2,3)=1
n=1(mod6) < n=1(mod2)=1 (mod3)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1(mod 6)=3 (mod 10), gcd(6,10)=2
CRT — ——gcd(2,3)=1
n=1(mod6) < n=1(mod2)=1 (mod3)
n=3 (mod 10) << n=1 (mod2)=3(mod?5)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2
CRT — ——gcd(2,3)=1
n=1(mod6) < n=1(mod2)=1 (mod3)

n=3 (mod 10) << n=1 (mod2)=3(mod?5)
Y~ ~gcd(2,5)=1




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2
CRT - ——gcd(2,3)=1

N e
n=1(mod6) < nzlll(modZ)E 1 (mod 3)
n=3(mod 10) < n=1{mod2)=3 (mod5)

=4 ~— ~ ocd(2,5)=1

consistent




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1(mod 6)=3 (mod 10), gcd(6,10)=2
CRT
n=1(mod6) < n=1(mod2)=1 (mod3)
n=3 (mod 10) << n=1 (mod2)=3(mod?5)

—__

‘ n=1 (mod 2)
2 =1 (mod3)
=3 (mod 95)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3) +1-10:2=-34=26 (mod 60)

Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2

CRT
n=1(mod6) < n=1(mod2)=1 (mod3)

n=3 (mod 10) << n=1 (mod2)=3(mod?5)

—__

% = | d?2
~~$HEIE$gd3; n=1 (mod 6)

=3 (mod 5) =3 (mod )




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3) +1-10:2=-34=26 (mod 60)

Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2

CRT
n=1(mod6) < n=1(mod2)=1 (mod3)

n=3 (mod 10) << n=1 (mod2)=3(mod?5)

—__

o n=1 (mod 2)
NS o (mod 3) n=1(mod6) o, |n=T1; (mod m,)
=3 (mod 5) =3 (mod 5) =1, (mod m,/d)




CRT, ged(m,, m,)=d

¢ n=r, (mod m,) moduli are not relative prime
=1, (mod m,)

<~ n=1 (mod 6)
=3 (m()d 10) n=3-: 6(—3)+1 - 10-2=-34 =26 (mod 60)
Verification: 26 mod 6 =2,26 mod 10=6  [ncorrect!!!

<~ n=1 (mod 6)=3 (mod 10), gcd(6,10)=2

CRT
n=1(mod6) < n=1(mod2)=1 (mod3)

n=3 (mod 10) << n=1 (mod2)=3(mod?5)

n =1 (mod 2) not_e: CRwaorks only when ged(d,m,/d)=1
=] (mod 3) > i = 1 (el ©), ie. |[A=T (mod m,)
= 3 (mod 5)

=3 (mod 5) =1, (mod m,/d)




+ n=3 (mod 10)
=11 (mod 12)




CAVEAT

10=2-5, 12=22-3
+ n=3 (mod 10)
=11 (mod 12)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2
+ n=3 (mod 10)
=11 (mod 12)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2
+ n=3 (mod 10) $n53 (mod 10)

=11 (mod 12) =5 (mod 6)




CAVEAT

10=2-5, 12=2%-3  gcd(10,12)=2  gcd(10,6)=2
+ n=3 (mod 10) $n53 (mod 10) \ n=3 (mod 10)

=11 (mod 12) =5 (mod 6) = 2 (mod 3)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) $nz3(mod10) n=3 (mod 10)
=11 (mod 12)

= 5 (mod 6) =2 (mod 3)
n =23 (mod 30)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) $nz3(mod10) n=3 (mod 10)
=11 (mod 12)

= 5 (mod 6) =2 (mod 3) ><
n =23 (mod 30)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

<+ n=3 (mod 10) n=3 (mod 10) A\ n=3 (mod 10)
=11 (mod 12) L*mgt@j$ = 2 (mod 3) ><

n =23 (mod 30)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

<+ n=3 (mod 10) n=3 (mod 10) A\ n=3 (mod 10)
=11 (mod 12) L*mgt@j$ = 2 (mod 3) ><

o n =23 (mod 30)
122223 Ry P _ gcd(4 3)=1

n=11 (mod 12) & nz3(m0d4)52(m0d3)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

<+ n=3 (mod 10) n=3 (mod 10) A\ n=3 (mod 10)
=11 (mod 12) L*mgt@j$ = 2 (mod 3) ><

19=22.3 n =23 (mod 30)

CRT — ——gcd(4,3)=1
n=11(mod12) < n=3(mod4)=2 (mod 3)

=11 (mod 12) —="n=1 (mod2)=5 (mod 6
A=t (mod i) (modQ=>mModD  ea.o1




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) n=3(mod 10) )\ n=3(mod 10)
=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
12=24-3 CRT
n=11 (mod 12) & nz3(m0d4)52(m0d3)

n=11(mod 12) —2="n=1 (mod 2) = 5 (mod 6)

n=1 (mod2)=5 (mod 6)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) n=3(mod 10) )\ n=3(mod 10)
=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
12=24-3 CRT
n=11 (mod 12) & nz3(m0d4)52(m0d3)

n=11(mod 12) —2="n=1 (mod 2) = 5 (mod 6)

n=1(mod2)=5(mod6) <> n=1(mod2)=1 (mod 2)=2 (mod 3)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) n=3(mod 10) )\ n=3(mod 10)
=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
12=24-3 CRT
n=11 (mod 12) & nz3(m0d4)52(m0d3)

n=11(mod 12) —2="n=1 (mod 2) = 5 (mod 6)

n=1(mod2)=5(mod6) <> n=1(mod2)=1 (mod 2)=2 (mod 3)
< n=1(mod2)=2 (mod 3)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) n=3(mod 10) )\ n=3(mod 10)
=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
12=24-3 CRT
n=11 (mod 12) & nz3(m0d4)52(m0d3)

n=11(mod 12) —2="n=1 (mod 2) = 5 (mod 6)

n=1(mod2)=5(mod6) <> n=1(mod2)=1 (mod 2)=2 (mod 3)
< n=1(mod2)=2 (mod 3)
< n=5 (mod 6)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) n=3(mod 10) )\ n=3(mod 10)
=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
12=24-3 CRT
n=11 (mod 12) & nz3(m0d4)52(m0d3)

n=11(mod 12) —2="n=1 (mod 2) = 5 (mod 6)

n=1(mod2)=5(mod6) <> n=1(mod2)=1 (mod 2)=2 (mod 3)
< n=1(mod2)=2 (mod 3)
< n=5 (mod 6)

+ n=3 (mod 10)
=11 (mod 12)




CAVEAT

10=2-5, 12=22-3  gcd(10,12)=2  gcd(10,6)=2

¢ n=3 (mod 10) n=3(mod 10) )\ n=3(mod 10)
=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
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=11 (mod 12) $ = 2 (mod 3) ><
_ 2. n =23 (mod 30)
12=24-3 CRT
n=11 (mod 12) & nz3(m0d4)52(m0d3)

n=11(mod 12) —2="n=1 (mod 2) = 5 (mod 6)

n=1(mod2)=5(mod6) <> n=1(mod2)=1 (mod 2)=2 (mod 3)
< n=1(mod2)=2 (mod 3)
< n=5 (mod 6)

n=1(mod2) n=3(mod5) n=3(mod?20)
s+ n=3 (mod 10) = 3 (mod 5) =3 (mod 4)| ) =2 (mod 3)

=11 (mod 12) i 3 Eﬁgg g =2 (mod )‘ n =23 (mod 60)
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< Chinese Remainder Theorem:
=1, (mod m,)

ne/ — satisfying the =13 (mod m, )
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there exists a unique integer

ged(m;, m;) = 1
note: each tuple (r,, r,- -, 1,) maps to one of m;m,"--m, distinct
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)
, Ve'<c, r' = (mod p°)

< CRT with prime modulus: n = r (mod m) <:> n=r; (mod p;)
m = p;©'p,= P =1, (mod p,?)

=1, (mod p; ¥

Unique Prime Factorization Theorem
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< CRT with moduli not relative prime:

_ _ C C... C
rn=r, (modm;) m;=p, 'p,2pgs

_ _ d _d
~n=r, (modm,) m,=q;'q;?

31, J, such that p; = q
1.e. mululi share common factors

n=ry; (modp,")
=r,, (mod p,?)

=r,, (mod p,*)

n=r,; (mod qldl)

=T,, (mod q2d2)

=T,, (mod qtdt)

solution exists if ry; = r,; (mod p;k), for p, = q;, k=min(c;,d;)




