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3¢4° Omod6 3¢5 3mod6 3¢0° Omod6

mcd(3;6) = 3

3+ 4" 5mod6

Bx+ 2" 5mod7:

X~ a mod p;



X~ a; modpy

X~ a, modp;,

ai, a; .l an P1; P25 225 Pn

pi> 1 i=1; n
mcd(pi;p) = 1 bj=1 n i 6]

X~ a, modpy
P = pip2:iipn
P=np:ipn P =P=p i n
pi mcd(Pi;p)=1i=1

G

gP;© 1modp;:
Xo = a1P1op + apPop + 111+ anPhh

Pi

j 6i P pi P, © Omodp

j =i Pig = 1modp

Xo @ modp i=1 n

X=Xo+ KP



K2z

X=XotKP K2Z

x " 0modp,
x " 0modp,

x " 0modp,
®" modP ®j Pi [

X~ 2mod3
X~ 3mod5
X~ 2mod7

3£ 5£ 7= 105

P, = 1053= 35
P,=1055= 21
P; = 1057 = 15

(o] 35" 2mod3
=2 2£2° 1mod3
o)
k=1
k=1

Xx=2£ 35£ 2+ 3£ 21£ 1+ 2£ 15£ 1= 233



X =23+ 10K K 2 Z:

5888851358 58 mod 100
5888851358 72mod 99
5888851358 78 mod 97:

259632147 47mod 100
259632147 93 mod 99
259632147 7 mod97:

X~ 47+ 58 mod 100
X~ 72+ 93 mod99
x 78+ 7 mod97



100¢99¢97 = 960300

x

" 30mod 100

" 30mod 100
" 25mod 99
" 13 mod 97



12345= 5£ 10°+ 4£ 10'+ 3£ 10°+ 2£ 10°+ 1£ 10%

a b b> 1
ag; ay; -y 0- a<b a, 60

az g P+a£b+afFP+::+a,£ B

a b
a= pb+ rq:
ay = ro O- ro<b
Ao
(0 b
p=bg+r;
a= oy + br, + ap;
a =1
Oh b
10



101001001 12101

1101
1001

0o
10110

100111

342104



mcd(10223 33341)
mcd(385; 1729)

9f 8 844
9f 8 84134
9f 8 841234

X~ 2mod6
X~ 3mod9
X~ 3mod5
X~ 5mod7
y " 5mod11

y~ 7mod 13



(a+ b+ 1=s(a+b=a+ s(bh=a+ (b+ 1):

(a+ bh+c=a+ (b+ ¢

(a+ b+ s(c)=s((a+ b+ c) = s(a+ (b+ ¢)) = a+ s(b+ ¢c) = a+ (b+ s(C):

n2N A=fm2N: nm
g 12 A

m?2A s(m) 2 A A=N

n2z A=fm2Z: n+m
g 12 A A 6 ; m2A
s(m) 2 A a(m) 2 A A=1Z
N+

n2z jnj=n

n2N" joj=0 jnj=ijn n2Ni
2 a£E 0=0£a=0
2 af b=jagfjb a>0 b>0 a<0 b<O
2 af b=jj g £ b



00
00
A
A
M _ 1
A= i &1 a1
i @21 | a2
A B
b

u
ap by + annhyr  ag b + anhy,

AB =
a1 + a1 by + axpby
(AB)C = A(BC)
C
(AB)C

(a11by1 + @12p1)Cra + (A11bno + @1202) Co1
A(BC)

ar1(by1C1 + b1oCo1) + A12(Ip1Cra + Br2Cr1):



mcd(9981; 247)= mcd(247,101)= mcd(10L; 45) = mcd(45;11) = mcd(11; 1) = 1

a,b2N a, b
i==aj:=
j60
r:=imodj
=]
j=
[
a g= c=b2 z
s as=(q c= abs
a c
1653 = 3£ 551 2% = 529
24 = 576
551= 19£ 29
1653= 3£ 19£ 29
r=amodp= bmodp
q ¢ a=pg+r b=pdf+r
aj b=p(qi d) ‘

a’” bmodp



a. b

q,q°2 N[ fOg rro 0- r’< pO0- r°<p a=pg+r
b= pdf+ r° aj b=pgj O+ (ri ro ri ro=
(@i bi pai p ip<rijr’<p
r=ro°
2° 4mod?2 2i 4= 2
13" { 2mod5 13+ 2=5£ 3
15" 3mod3 15§ 3=4£ 3
a’ cmodp S
aj c= sp:
b” dmodp t
bij d= tp:

(@a+ b (c+d)=p(t+s):

a+b” c+dmodp
b

abj bc= spb:

bcj dc= tpc:
abj dc = p(ab+ tc)

2345+ 214f£ 432° 6mod7
2419+ 987" 4mod7

Xx2Z 3X+4° 5mod6 3x
1 mod6 k

X =6k+1



5x+2° 5mod7

5~ 3mod7 mcd(5;7)= 1
5£3° 1mod7
X 2mod?7
k2 Z
Xx=T7k+ 2
d am
n am iy dg

V V.V V V V V V V V



0001

4.0 2:3

724

2:2.3 2

1234

100 1:1:1:0:1: 1: 0: 1

03312

2.6 1, 4



V V. V V V V V V V

0:0.00: 1; 2

567

23

329

145

60764



AN AN NN

2.0 1

11

11

AN NN NN N NN NN

A

[0; 1]

[1; 1; 0]



£
£
3£ 4=12" Omod12 2£ 6= 12" Omod12
2£ 8= 16" 1mod15 4£ 4=16" 1mod15

mcd(10223 33341)= mcd(33341 10223)
33341mod 10223= 2672

mcd(33341 10223)= mcd(10223 2672)
10223mod 2672= 2207
mcd(102232672)= mcd(2672 2207)
2672mod 2207= 465
mcd(2672 2207)= mcd(2207, 465)

2207mod 465= 347

mcd(2207 465)= mcd(465; 347)
465mod 347= 118

mcd(465, 347)= mcd(347,118)
347mod 118= 111

mcd(347,118)= mcd(118 111)
118mod 111= 7,

mcd(118 111)= mcd(111; 7)



111mod7= 6
mcd(111; 7) = mcd(7; 6)
7mod6=1

mcd(7;6) = mcd(6;1) = 1

mcd(385, 1729)= mcd(1729 385)
1729mod 385= 189

mcd(1729 385)= mcd(385; 189)
385mod 189= 7
mcd(385, 189) = mcd(189; 7)

189mod7= 0

mcd(189; 7) = mcd(7; 0)

7
n m
n=ay+ a;10+ a, 107 + az10® + = + a, 10"
a i
10" 1mod?9 100 © 1mod9 n2N

n" a+a + i+ a, mod9:

n ag+ ay +

i+ ap

3+5=8 8mod5= 3mod5
4+ 8= 12= 2mod5



9£ 8mod5= (j 1)£ (j 2) mod5= 2mod5
8423 mod5= (j 1)***mod5= 1mod5 84mod5=

(i 1) mod5

(245+ 1321)mod5= (0+ 1) mod5= 1 mod5
4+ 5 mod2= (0+ 1) mod2= 1mod2

(1044+ 8)mod2= (0+ 0) mod2= 0mod 2

(9£ 8ymod2= (1£ O) mod2= 0mod?2

84'2%  mod 2= 0'***mod2= 0 mod2

(245+ 1321)mod2= (1+ 1) mod2= 0 mod 2
3+ 75) mod7=(3+ (j 2) mod7= 1mod7

(234+ 458)mod 7= (3+ 3)mod7= 6 mod7

(9£ 8 mod7=(2£ 1) mod1l= 2mod1

84'2%4 mod 7= 0'>**mod7= 0mod7

(245+ 1321)mod 7= (0+ 5 mod7 = 5mod 7:

Ki12Z

X~ 2mod6 X
X=2+ 6K1
X~ 3mod9 X
Ky,2Z
X =3+ 9K,

2+ 6K, = 3+ 9K

6K1| 9K2: 1
6K1| oK, = 3(2K1| 3K2)

32K 3Ky =1

11 13



PL=5pP=7 P=35 P =7P;=5 h @

7" 1mod5
5" 1mod7
G ¢ =3
s ® =3

Xx=(B£ 3£ 7+5£ 3£5) mod35= 138mod 35= 33 mod 35

k2Z
X = 33+ 35k
pr=11 p, =13 P =143 P, = 13P,= 11 G @
13" 1mod1l

11" 1mod13

il

I
(e2lNe)]

S 2

i

x=((BEG6E 13+ 7£ 6£ 11) mod143= 852mod 143= 137mod 143

k2 2z

X = 137+ 14%:









Total : 32+ 16+ 8+ 4+ 2+ 1= 63

Total : 64 1= 63

256+ 128+ 64+ 32+ 16+ 8+ 4+ 2+ 1= 511

512; 1= 51t



Ny =11,23,4;:::;13 14g:

N14

f1,2g;f1;3g;::;f1; 140:

f1,2g

f2;3g;f2;4g; :::; f 2; 14g:

13+ 12+ 11+ 10+ 9+ :::+ 1.

(14£ 13)=2:



A B A
B f:A! B AEB
f(a;f(a) ;a2 Ag2A£ B

A B f:A! B A
B
f ab2 A
f(a)=f(b a=b
f b2 B
a2A b= f(a)
f
A=B=R f:R! R X2 R
f (x) = x? f
2 i 2 f(2)=1( 2)=
4
A B A
B JjA] = |Bj
A B
A
n2 N f A1l N, A N,
Nn n
N, =f1,2::ng
A A= A
i= 0
A n2N
f:A!l N, A n

jAj = n:



N, Np n=m

A
A
jAj = 29
N
Nn
A B
A\ B = ; JA[ Bj=jAj+ |B]j
B LA
B A B Aj B=fx2A:x2Bg
jBi = jAji jBj:
AYv:B iAj - jBj:
JA[ Bj=]JAj+Bji JA\ Bj:
JA£ Bj = jAj £ |Bj:
n
m
nm
jAj > |Bj
A B

JALB[ Cj=



= jAj+|jBj+|Cji jJA\ Bjij jB\ Cji jJA\ Cj+jA\ B\ Cj:

m=n

JALE A E i E Anj= JA E JAS E D E JAG:

JA[ Bj = 250+ 220; 50= 420

P=AE£AEL£AEfA

jPj = 29"

R=AEVEAEA

jRj = 29° £ &:

D 368> 365= Dj
P D



Nis4
B N3
N3 Nisq
N3
N1s4
f N3 N1s4 f(1) = a2 Nisg f(2) = b2 Nisy
f(3)= €2 Nisg f
a
b c
154£ 153 152
154£ 153£ 152 Nz  Niss
Vm;n
Np Nm
n>m



m, n

Vin =mE (Mj DE E(Mj n+ 1)=ml5(m;j n):

NS NlO
Vigs = 10£ 9£ 8£ 7£ 6:
Vm;n
n m m., n
m n n
Vimn =mE (mj )£ £ (mj n+ 1):
N2 N300

V300;2 = 300£ 299

4£ 100

Viga = 10£ 9£ 8£ 7

Vo3 = 9£ 8£ 7

Vm;n




m
2 m n n
Vimn =0 si m<n
Vion = m(mj 1):(mj n+1) si m, n:
m n n VRmn Nn
N
VRyn = m™:
Vm;n
B =10;1g
BEBEBEB
2*= 16
Ny
N2 b B Nz uO) =1
b(1) = 2 f Ns N f() (2
f3) (4 N f (1)
f(2) f(3) f(4)



f(0)= 2

f(1)=2
f2=1
f)=1
1100
0000
g:Ns! Ny ga@=1 a2 Ny




VRmn = m™:

f(a) a2 N,

Ns

Ns

Sarag

3
I
>

Ns

Ns

Vss = 5£ 4£ 3£ 2£ 1.

A = fAlicia; Ernesto;
B = f presidente;secretario; vocalg



f1(A) = pif1(E) = s;fo(S) = v
f2(A) = pifa(E) = vifa(S) = s
f3(A) = sif3(E) = p;fs(S) = v
fa(A) = sifa(E) = v;fa(S) = p
fs(A) = vifs(E) = s;fs(S) = p
fe(A) = vife(E) = pife(S) = s;

fp;s;vg
fp;v;sg
fs;p;vg
fs;v;pg
fv;s;pg
fv;p;sg:

or=1



P3:6

121 211 112

121

Total := P3=2= 3:

n
Ns



ng>1n,>1 ns > 1
PRRl;nZ:::;ns
..... n!
PRnl ..... Nsg - :
: (ny)':z:(ng)!
. 9l
23 _
PRg” = o131
BBK 1224
C
BBC 1122
12345
21345 22345 23245
12345

22344
11222



n,>1 ng>1

f M anuel; Juan; F elipeg

fJuan; M anuel; F elipeg

M anuel
Juan



Ps3

f M anuel; Juan; F elipeg
f M anuel; F elipe; Juang
f Juan; M anuel; F elipeg
f Juan; F elipe; M anuelg
f Felipe;Juan; M anuelg

f Felipe; M anuel; Juang

Vgs:3
Total : ==
Ps3
n n Crin
Nm
Cop = 00 =
™ P, ni(mj n)
¢
Crnn fm



Vigs _ 10£ 9£ 8E 7£ 6

Cios =
105~ "p_ 5£ 4£ 3£ 2
| Hlo‘ﬂ_ Hgﬂ
Ciosi Cos= 5 1 5
n N
n
m
Chn=0 si m<n
“mﬂ Vinon
Con = n = S si m,
n




1) = m
n mij n
um‘ﬂ “mllﬂ “m.lﬂ
2) = +
n nj 1 n
3)un‘"+un."+-+H‘"—2n
0 1 -
i ¢
r: n
A m B %A
n B
mi n Aj B A
n mi n
in¢
P n
n A JAj=m
a2A n A
a
n A a
umilﬂ
ni 1
nji 1
Aj fag
n A a
umilﬂ
n
n
Aj fag

= S

mij 1 mij 1
+ .



H VIR M l VIR

n — n n n nj 1 n il n .
(a+ b 0a+ . 2 b+ i+ nilaﬁ‘ + nU“,
o M1
(a+ bh" = N ani kg
k=0
n
a=1 b=1
Hnﬂ Unﬂ Ko T Unﬂ
n — n — .
(1+1)"=2"= o v Tt n11+ .
A P(A)
A
P (A)] = 2
A A A
Xy z
x%yPz¢  a+b+c=d
x3yz
X2yxz
X



x3yPz° a+ b+c=5
x®yz! 1110101

z

x%y ! 1111010

H7‘ﬂ
Total : =21
5

x°; x4y x3y?; x2y3: xy*:
v ¥4z, y3z%, y? 23, y 2t
7% x*z; x32%, x%2%; xz*;
x3yz; xy3z; xyz3;
x2y27: xy?2% x2yz%:

m
m

m+nj 1
CRm;nz l



CRygs =

= 56
s
5
m
m+ nj 1ﬂ_




1-6
f1,2;3,4,5;69

V RG;Z = 36
1=36

(2;3) (3;2)

(6;6)



- =11,2,3,4,5,69

j-j=4£3
7100¢
3
S
fig SO

SY%-

p(S) = iSiF- i

-1 =

S =
SO= f2;4:69



314
1=10°:
MHag
)
i 40¢
3
i ¢
|431 _—
10£ 4= 40
TR
40
40= :
3

p() =j-jF9-i= L



S¥%T Y- iSi- T g
=0
0- p(S)- p(T) - L

S T
P(ST T)=p(S)+p(T)i p(S\ T):
S % -
S=-jS=fx2-:x2Sg
P(S)=1; P(S):
S[S=- S\ S=;
S
S0 S S S0°=
1 2
p(S) 3_6+ 36
S
(VR [ VI |
10
1i p(S) = 1j :

5



1, p(&), O

p(as) + p(az) + i+

a2 -

TR

©

10 = 1-10

1=10

- = fag;ap; i as0:

i2fl ;80
p(as) = 1
p(a) = 15-j:

p3) = a



p(4) = a

p(s) = a
p(6) = a
p(2) = 2a
p(1) = 4a
1, a, 0 4a+2a+a+a+a+a=10a=1 a= 1-10
p(1) = 4=10
p(2) = 2=10

p(i) = 1=10 i = 3;4;5;6:

S =12;4,69

p(S) = p(2) + p(4) + p(6) = 2=10+ 1=10+ 1=10= 4=10C:



X:-1 R
X
X
E(X)= p(s)X(s):
S2-
X
X
V(X)= pe)X(s)i E(X)Z
s2-
X



E(X) = 0(1=40)+ 1(2=40) + 2(3=40)+ 3(3=40)+ 4(3=40) + 5(2=40)+

+6(10=40) + 7(10=40) + 8(3=40)+ 9(2=40)+ 10(1=40) = 5:52
V(X)=(0j 5:52(1=40)+ (1j 5:52)°(2=40)+ (2 5:52)°(3=40)+
+(3 | 552(3=40)+ (4 5:52)%(3=40)+ (5 5:52)*(2=40)+
+(6 | 5:52%(10=40)+ (7 5:52)°(10=40)+ (8 5:52)*(3=40)+
+(9 | 5:52%(2=40)+ (10 5:52)%(1=40) = 5:54
X)) = 2:35:



4=40= 1=10

4=12= 1=3

S Ss°
p(sY > 0

p(SjSY = p(S\ SH=p(SY:

jS\ sY .isy _ iS\ s9.

S\ $)=p(S) = ——— : — .
X =) i is9
SO
S\ s°
- = AEfEAELfAEA
A = fcara;cruzg j-]=16 S
SO 8
fcruzg£ AE AE A S\ s°

.o _ (3716)
p(SiSY = (8:—16)



S s°

p(S\ S9 = p(S)p(SH:

S S0
12=40 p(SY = 1040 p(S\ SY = 3=40
3 _ 1210
40 4040
S

SO

- = feifg

p(S) =



lip

k k>n

b
k . ni k.
K pi(li p™ "

P‘@ai P

VIR

k
x BT |
;P



0:6

0:4



0:6

0:4



S s p(S) = 0:8 p(SY = 06
p(S\ SY . 04
p(S\ 9, p(S)+p(SYi 1

E(X +Y) = E(X) + E(Y);
X+Y X Y

JAj=n
f:A! N, jBj=m g:B!
Nm F:A[ B! Npm
F@=f(a a2A FMb=gb+n b2B
s 2 N, az2A
s=f(a)= F(a) n<s- n+m Si n2 Np,
b2 B gb)=sij n F(b=s
aé b F(a) 6 F(b) f
g a,b2 A a;,b2 B
a2A Db2B F(@- n F(@B)>n

B B
A%B B=A[ (Bj A)
A[ B =
Al (Bi (A\ B))

jBj=0 B

jBj=n+1 B=B°[ B® jBj=n jBY=1
AEB=(A£BY[ (A£BY (A£B9Y\ (A£BY = ;

f:A! B

iBj



A% B

A B iAj < jB]
VR29;5 = 2@
Vogs = 29£ 28£ 27£ 26£ 25
b 28
29 28
Vogs i Vags
5f 29
S Vogy
5£ G 5£ Vyra
5 £ 2F 5f£ 4£
3£ 26£ 25
9f 10°
9f£ 1F£ 5
9f 10°£ 2
8f 93
9f 10°; 8£ 9°
7£ 8
9f 10°; 7£ 8
6!
6!=6 = 5!
248 £ 10°
PRZE PRZ = 3£ 41=2
28 £ 10°
10 28 £ 107

24£ 10



PRZ£ PR;? = 3£ 3!

5!
514
51=12
Vin = m(mj 1):(mi (nj 1))
Vi (M N)!
umﬂ ~ Vi _ m! )
n n nl(mjn)!
i312¢
3
IJ312'|T | Il5‘ﬂ.
3 ' 3
i qC
CR5;6 = I160 .
CR4;6
CRS;Gi CR4;6:
. 28=3
(6£ 43)=' %
- = fas;2;3;4; cabalo;reyg
p(as) = 3=15
p(2) = 3=15
p(3) = 1=15
p(4) = 4=15

p(cabalo) = 2=15
p(rey) = 2=15



p(f igura) = p(cabalo) + p(rey) = 4=15

- = N6£ Ne
X:-1 R a+b (a;b)
E(X)=7 V(X) = 6:16 ¥x) = pﬁa: 2:48
j-1=8

S

SO

p(S) = 6=8 p(SY = 78

jS\'s§j=6 S % S
i ¢ S
8§15 | (Li PP
(¢ P
e (L p)epn
pn
(0:6)1i00 ¢
81050 "¢ (0:4)(0:6)1 !
§3% 10 (0:4) (0:6)r00
64=2
64=2; 8
10"§ Vio7:
n qn f4" :n2 Ng
n 4 > 10°



I54

4
Hggll Mgl
4 ' 4
T ) Hogl
2 2
L.
PR = 10
. 210, 1
. ¢ i
PR3S =10
d 0 e
PRI
PR3
103 £ 29 3£ 29£ 28£ 10 20£ 28
i ¢
CR17;3= Il39
62

(2;6);(6; 2); (3;5); (5;3); (4;4):

5=36= 0:13889
63
PRZ®



2:.2:4

21=216= 0:0722

, Mag' M2l
' 5 7 5
48£ 13:5—2:
5
1; 06" n 1; 06", 08
06" - 0:2 f0:6" :n 2 Ng
n=4
k
T |
1ko (1=6)"(5=6)"""
- =f0g [ Ny K 2 Ny
10 uloﬂ k 10; k.
8ok K (1=6)"(5=6)"" *:
26=100

P(S] SY=p(S)+p(SYi p(S\ S9

p(S\ SY=p(S)+ P(SYi p(S[ SY:



p(S[ SY- 1
p(S) = 0:8 p(SY = 0:6

X +Y _
X (a) + Y(a) a2 - * (X +Y)a) =









G G = (V;E)
V E

E Y% ff u;vgju;v2 V A u 6 vg
E



2
2
4
1
4
3
3
G=(V;E)
V=11,23,4 E = ff 1;29;f3;4q;f1; 399
fu;vg uv
(V;E)
Vv E
E = fego

| 8i 2 | e = fui;vig

u;vi 2V



(f1,2;3g;ff 1;19;f1;2g;f1;2g;f2; 399

fu;ug

(V;E) Y,
E%(NVEV); ¢ ¢ =f(x;x):x2Vg
E



(cib)

(b;c)

(V.E)

E = fegq
8i 21 e2VEV



| f
g
d
C
h
€

u v
G=(V;E) fu,vg2 E
e= fu;vg u v
V; u v e

u - gr(u)

or(a@ = 3=gr(q; or(b)=2=gr(e) gr(d) = 4
gr(f)=30(@=2 gr(h)=5:



G= (V.E)

x . .
ar(v) = 2JEj:
v2V
Vi
G=(V;E):
X X X
2jEj = gr(v) = gr(v) + gr(v):
v2V v2V1 v2 Vo
X X
2JEji ar(v) = gr(v):
v2Vq v2\V>
v2V, P gr(v) 2Ej
ar(v)
v2 Vs
G=(V;E) (u;v) 2 E;
(u;v) v
u2Vv
u
gr*(u):
u
u gri (u):



grr(@=3
gi(@ =0 gr*() =1 gri(c)=2gri(d)=gr'(d) =2 gri(h =
gD =1 gr'(e) = 0;gri(e) =2
gri(f)=19g7(f)=2gr"(9) =2 gri (9) = O;gr (h) = 2gr*(h) =
3.

G = (V:E)

X X
JEj = gr(v) = gr' (v):

v2V v2V

G = (f1,2g;ff 1,299
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(aj b+ (bj ¢)=aj ¢’ 0O(mod3)

A

Ay :=11,4,7,13 16,3452, 11
A, =128 1lg
Az = 13;542112:
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