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Kirish

Diskret matematika - zamonaviy matematikaning jo’shqin rivojlana-
yotgan bo’limlaridan biri bo’lib, avtomatik boshgaruv sistemalarini va
telekommunikatsiya sistemalarini loyihalashtirishda keng qo’llaniladi.

“Diskret matematika” fani bakalavriatning “telekommunikatsiya”
yo’nalishini o’quv rejasiga Kiritilganidan so’ng, talabalar diskret
matematikani o’zlashtirishlari va uning usullarini egallashlarida muhim
ahamiyatga ega bo’lgan hisob grafik ishlarini bajarishlari uchun
topshiriglar to’plamini yaratishga zarurat tug’ildi.

Mazkur uslubiy ko’rsatma to’plamlar nazariyasi, kombinatorika,
matematik mantiq, rele- kontakt sxemalari va graflar nazariyasiga oid tipik
masalalardan tuzilgan. Ba’zi topshiriglar [1], [2] dan olingan. Talabalar
diskret matematikani  boshga usullari bilan tanishishni istasalar bu
adabiyotlarga murojaat gilishlari mumkin

1. To’plamlar nazariyasi
1- topshiriq.
Agar U= (0,1,2,3,4,5,6,7,8,9} universal to’plam bo’lib, X va Y
quyidagi jadvalda variantlar bo’yicha berilgan bo’lsa XUY Y, XAY,
XMNKA\Y to’plamlarni toping.

Ne Y

1 (0,1,2,3,41 13,4,5,6,7}
2 {1,2345} {2,3,6,7,8}
3 12,3789} {5,6,7,8,9}
4 (45,789} 11,2,5,7.9}
5 16,7,8,3,9} (2,3,4,8,9)
6 152,378} 11,2,3,4,5}
7 14,57,8,9} 13,4,5,7,9}
8  13,57,8,6} 15,6,7,8,9}
9 10,2,4,6,8} 12,3,4,5,6}
10 17,8,9,0,1} 11,0,2,4,5}
11 12,3,56,7} 15,6.3,1,0}
12 10,1,2,3,4} 12,3,4,5,6}
13 13,4,5,6,7} 15,6,7,8,9}
14 {9,7,53,1} 11,3,4,5,6}
15 {8,6,4,2,0} 12,3,4,6,7}
16 15,6,0,1,2} 11,2,7,8,9}



17 {4,53,2,0}
18 {1,4,7,8,9}
19 {2,356,7}
20 {0,3,6,5,4}
21 15,6,7,8,9}
22 {3,5,8,7,0}
23 {3,2,0,6,7}
24 {0,1,5,6,7}
25 {5,2,3,7,8}
26 {2,3,7,8,9}
27 {4,2,5,8,9}
28 {0,2,6,8,9}
29  13,57,8,6}
30 {12,345}

{0,1,2,7,8}
{0,2,5,8,9}
{3,5,7,1,0}
{0,1,2,3,4,5}
{2,34,5,6}
{17 3,54}
{56,7,8,9}
{3,4,5,8,7}
{0,4,5,7,8}
{4,5,6,8,9}
{12,3456}
{2,4,6,7,3}
{0,1,2,3,4}
{0,1,2,3,7}

1- Topshirigni bajarishga misol
xX={3,2,1,6,4}, Y={0,1,2,7,8} berilgan bo’lsa
a) X Uy¥={0,1,2,3,4,6,7,8}, XnY =fl,2} Y = {3,4,5,6,9}

6) UY={50}
B) Y = (3,4,5,6,9}

1) XAY = (X UY)\(X MY) = (0,3,4,6,7,8)

0)~AMb {346}
e) X\Y = {3,4,6}

Tengliklaming to’g’riligini Eyler diagrammalari va algebraik usulda

2- topshiriq.

tekshiring.

1 (A\B)\A = AUB

3 (A\B) MB = A

S (ATB)UB = AMB.
7 AUBM(AUCATIC

- AUBMC

9 AM(B\A) = AUB

L AnBuURUB)=A

2. A\(B UA) = U.

4 AM(B\A) = AUB

6. ANBUAUB = A

&  AUBUC = (AuB)M(ANC

10. ATBUB = A

12. AUBnN (AUC)UANC
—AUBIMC



13. AUBUC 14. AT (B\A) =AUB
= (AUB) N(AUC)

5 arBus=ans % (B\A)\B =AUB

17. A\(A UB) = A 18. A\B NMB =AlNB

19. A(B\A) = A UB 20 (ATIB)UB = A MB

21. Bu (A\B) = 0 22. ATB = ATB

23 [(A\B)\a)\B =AMB 24 (AUB) U(AUB) = A

25. AnBT\(AnC)mAnC = 26. A vjB"j C =(Au B)n(AuC)
=AUBTC

27. AT (B\A) =A UB 28. (AMB)n B =AMB

29 paB)un ne=ans 3 (A\B)\A =A UB

2- topshirigni bajarishga misol.

(A\B)\A = A U B tenglikni tekshiring.
Yechish:

(1I\0)\O = (0n0)Nn0 = 0ni?] = UO.

A\B (A\B)\A

3- topshiriq.

Agar K, I, m, n variantlar bo’yicha quyidagijadvalda berilgan bo’lsa, 1
dan 1000 gacha bo’lgan natural sonlardan nechtasi Kk ga ham, | ga ham, m
ga ham va n ga ham bo’linmaydi?

No K I m n No K | m n Ne K I m n
1 4 5 6 7 1 7 9 5 3 21 2 5 4 13
2 2 3 4 5 12 8 5 2 9 22 2 8 5 13
3 3 4 5 8 13 3 8 16 7 23 1n 7 9 3

(6}



4 6 7 3 2
5 5 8 9 4
6 3 4 5 6
7 2 4 5 7
8 3 7 6 n
9 u 3 9 10
100 11 8 5 4

3- topshirigni bajarishga misol.

14
15
16
17
18
19
20
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24
25
26
27
28
29
30

N W wo U1 oo™

N~ uouooNnwh

Birdan minggaeha natural sonlardan nechtasi 2ga ham, 7ga ham, 8 ga
ham va 23 ga ham bo’linmaydi?
Yechish. lkkiga bo’linmaydigan son 8 ga ham bo’linmaydi, shu sababli 8
ni sharndan chetlatishimiz mumkin. Aytish kerakki 2 ga har ikkinchi son
bo’linadi,7 ga har yettinchi son bo’linadi, va hokazo.
Kiritish va chetlatish

1000
2-7

bo’lsa,

n

No
21
22
23
24
25
26
27
28
29
30

Agar [a] - a sonining butun qismi
formulasiga ko’ra izlanayotgan son:

_ 1000 1000 1000
M = 1000 - ) . 23

1000
2-7 23
= 410.
2. Kombinatorika

4- topshiriq.

Agar
(a + b)n binom yoyilmasida eng katta hadni toping.
No a b n No a b
1 vs 3 20 n a3 3
2 10 v 17 12 4 /13
3 a5 2 18 13 N7 25
4 3 V6 14 14 3 n/3
5 w7 3 15 15 Vs 3
6 3 flo 19 16 13 nlé
7 AT 4 30 17 13 4
8 3 VT2 60 18 8 /8
9 vg 5 16 19 flo 33
10 4 viz 14 20 32 /5

1000
2-23

2,

2,

n/13
31

nTT

6

n/3
8

ni7
3

3

n/5

19

nl6
25

n/8
2,7

nl7

n/10
43

n/15

1000
7-23
= 1000 - 500 - 142 -43 + 71 +21+6-3

a,b,n variantlar bo’yicha quyidagi jadvalda berilgan bo’lsa,



4- topshirigni bajarishga misol.
Agar a=1Db=\/3,n=100 berilgan bo’lsa, (a + b)nbinom
yoyilmasida eng katta hadni toping.

100
Yechish. Aytaylik Tk —1 + \7??‘3{ binom yoyilmasida eng katta hadi
bo’lsin, Tk =Chk (n/3) . U holda Tk > Tk_r va Tk > Tk+1. Demak, ushbu
c um k> ciVol(V3)f-1

tengsizliklar sistemasi o’rinli K
ICi00(V3) > C&4V3)

(— loo!— loo! (¥Y3r 1
K\(100-ky/1 J (k-1tlol-k)r v J
10- — gnIB)K > eemme— aeee- (n/3)k+1.
V .fc!(100-fc)! ! (k+1)1(99-k)yr v - %

Qisqgartishlardan so’ng [0-01 /c)n/3 > K sjstemadan k uchun
v 4 5 Ik+ 1> (100 - KY

looVI | A~~~ 100V3 ()Yjnj| eicanj Kkeiib chigadi. .3=1.732 taqgribiy

1+V3 1+V3
giymatni o’miga go’ysak , natijada 63,135</c<64,64.
Bu oraligda £ ning yagona butun qiymati k=64- Demak, 764 —

CHoo(n/3) = -~77-7332, (1 + V3)100 binom yoyilmasida eng katta had.

5- topshiriq.
Quyidagi proporsiyalardan x vay topilsin.

......

xxxxxxxxxxxxxx

CX + 1 mux + 1 mux +1



10. Cy+2:Cy+1:Cy = 24:9:2 25. Bt 4+ =5 69
11 O :om mem = 28:12:3 26. Cr+1:Cy:Cy 1 = 1:7:21

1’>+1, 10 .
12 6 0 o0 =31 27. 1 — 1A §

13 Cy+1:Cy:Cy_1 = 72:45:20 28. O OO 15206
14, Cj+2:Cy+1:.Cy = 14: 105 29. O OO-5522

15. 0 0 O = 28:24:15 30. Cj+2:Cy+1:Cy = 45:35:20

5- topshirigni bajarishga misol.
Cj+1:Qf: Cv-1 = 2:2:1 proporsiyadan x vay topilsin.
Yechish. Birinchi hadni ikkinchiga nisbatini va ikkinchi hadni uchinchiga

nisbatini alohida yozib, gisqartishlardan song

V y
ekani ma’lum bo’ladi. Uni yechsak x = 5,y = 2.

3. Matematik mantiq
6-topshiriq.
1. DNSH dagi f\ -f 2>J\ formulalarni MDNSH ga keltirib ularni teng
kuchliligini tekshiring.
2. [2 formulani KNSH ga keltiring va hosil bo’lgan ifodani

soddalashtiring.

Ne fi /2 /3

1 x ByYxyYyr Xy V Xz y Vz

2 y ZVXzVxyzVy z yXx V Xy Vyz zXVy Vxz
3 yzVXxzVXxy yz VXy VyxVyz xyz Vxyz VX
4 Xy zVXZVxyz Xy zV zV xy Xy Vyz

5 yzV xyVyzVzx yx VyzV xz y XVyzVxz
6 y ZVXYZY xyz XzVXy X VXyz

7 xyz V xzVyzVxyz yX Vyx Vxz zx Vyx Vxz
8 Xyz VXyVyzVxzVxyz yxVyxVz yzV yzZV xz
9 yzVXyVyzVxyz yX Vyx Vxz yvz

10 xyz VX2 Vyz VXxyz yX Vyx V Xz xVyz



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

6-

Xyz Vyz VXy Vxy z
Xyz Vy xVxyz Vy z
yz VixVzy
zyVzyxVXxyV xz
zyVyzVxzV Xz
Xyz VXy VXyz
xzVXy Vxz Vyz
XzZVXyzVxyz
Xy VXyz VXz Vxyz
XyzVyz VxyVxyz
XxzVxzV xyz Vy z
Xyz VXz Vxy Vxyz
Xyz Vxz Vxy Vxyz
XyzVXxzVxyzVy z
xy VXz
xzVy Vxyz
Xy VxzVyz
XYz VXyzVXy
yz VXyz VXy WXy z
Xz Vy VXz

topshirigni bajarishga misol. 6- topshirigni
A(X,y,z) - xy Vyz Vxz,f2(x,y,z) = XV xyz Vyz,

X z Vzy uchun bajaring.
Berilgan formulalami MDNSH ga keltiramiz

1 (x>Y>z) —*Yv

yX Vyx VX
YyXVyzvz
yx Vyz
zy VyzV xz
zy VyzV xzVzx
yz VX VXyz
Xy VxzVyz
yxVyz
Xy Vyz Vyz
Xy Vyz Vyz
Xy VyzV yz
Xy Vyz Vyz
y\VyzVyz
yz Vx VXz
XyVxyz
XyVxz
XyVyzVxyVxz
yzVxz
yzV xz VXz
Xyz VxzVxyzVyz

VXZ=XymV1iwz VX nulm

yz Vyz VX
yxVzxVzx
XVz
yxVxyVz
xyz Vy Vxyz
xzVyz
Xz VXxyVyz
y Vxyz
XVxy Vyz
XZVXyV xz
XVz
yVxz
xzVy Viz
XyVxyVyz
yzVXxyzV xyz
XyzVxyzVyz
yz Vxy Vxz
XyzVz
yzVyVxz
Xy Vxy Vyz

B (X,y,z) = xyV

= xy(zVz) V

(XVX)yz Vx(yVy)z = xyzVxyzVxyzVxyzVxyzVxyz
2 (X,y"z) = XVxyz V.yzA [2foy,z) = x(yVy) (zVz)_V xyz V

(XVx)yz=
XyzVxyzVxyzVxyz, I3(x,y,z)

Demak, ft =3 LUf2,
12(X,Y,2) = XVXYyzVyz

XyzVxyzVxyzVxyzV xyzVxyz Mxyz —xyz VxyzV

= xy(zVz) Vx(yVy) ZV
(XVX)zy = XyzVXyzVXyzVXyzVXyzVXyz.

/2 formulaniKNSHgakeltiramiz:
(xXVx) vV (xvVvyz) vyz

= (XxVy)V(x vz)vyz= (xvyvz)(xv yV 2



7-topshiriq. Formulaning Bu giymatlari bo’yicha uning MDNSH,
MKNSHNnNi yozing va rele-kontakt sxemasini chizing.

o / Ne / Ne f

1 1001 0111 1n 0011 1000 21 0111 1001
2 0110 1011 12 0001 0110 22 0100 1010
3 1110 0110 13 1101 1010 23 0011 1000
4 0111 1001 14 0101 1100 24 1000 0111
5 11000111 15 1110 1101 25 0110 0011
6 1001 0100 16 0010 1101 26 0111 1010
7 1011 0101 17 1010 1101 27 1101 0111
8 1000 0110 18 0010 0110 28 0011 1110
9 1010 0110 19 1010 0111 29 1101 1000
10 0101 1000 20 0101 1001 30 0110 0101

7- topshirigni bajarishga misol.

Berilgan f(x,y,z) = (0001 0101) formula uchun 7- topshirigni
bajaring.
Yechish. Berilgan formulaning rostlik jadvalini tuzamiz

—h Nk<><
[cNeNoNe)
O R OO
O O R O
= = = O
O O O
= = O
O O B
s

Jadvalga ko’ra MDNH:
| =XyzVXyzVvxyz =xyzvxz(yVvy)=xyzVxz
Rele -kontakt sxemasini chizamiz:

Jadvalga ko’ra MKNH::
f —(XxVyVz)e(xVyVz)exVyVz)mxVyVz)mexVyVz).

10



8-topshiriq.
Berilgan

4. Graflar nazariyasi

go’shnilik  matritsasi

bo’yicha orgraf chizing.
strelkalarni yo’qotish bilan graf hosil giling. Hosil bo’lgan graf uchun

go’shnilik va insindentlik matritsalarini yozing.

/012004
00011
1. 10000
00101

401010/
/002104

11000

5. 10100
20100
400010/

'101114
01120

9. 10000
00111
410000/

/011014
00011

13. 10111
01121
400110/

/000014
10011

17. 10000
00101
401020/

/00011X

10010
2. 20000

10100

\ooioo/
00010\

10101

6. 2000
00110
\01010/

/110104
01201

10. 10001
10101
401010/

/102014
10000

14. 01010
11101
401011/

/011104
20001

18. 00001
10001
402010/

/00012\
00100

3. 10001
10100
\oooio/
/101004
20001

7. 01000
10100
410002/

/010014
10011

11. 20110
01100
400010/

/000014
10020

15. 00001
10001
410011/

/001024
10001

19. 01003
00001
401010/

/010104

10110
4. 01000

10000

401010/
/000024

00001

8. 00010
11101
411000/

/210004
10110
12. 01101
10111
401000/

/000014
00001

16. 12000
11110
\ioooo/

/011004
00020
20. 00011
10100
400010/

Undan



/002004
10100
10111
00001

410010/

/012104
11011
00100
11101

400010/

8 - topshirigni bajarishga misol.
Quyidagi matritsa berilgan deylik

100
00 2
10 O
0

0

Qooog

‘0
1
0
10 1
M 01

/112104
00001

2. 10000
00100
400010/

/112004
11011
2. 00110
10101
\i1oi1o/

/101014
01011

2. 10001
11002
410000/

/101004
11101

23. 01001
10000
421000/

/001004
01010

Z7. 11011
OHIO
400100/

/000104
10001
3. 00001
10000
401010/

Yechish. Berilgan matritsa bo’yicha orgraftuzamiz:

2

/1011147
20100
24. 10010
01001
401111/

/110014
10001

28. 10001
20011
411011/

U holda strelkalari chetlashtirilgan graf quyidagicha bo’ladi:



Uning qo’shnilik matritsasi:

fo i oi O
10 110
A(ry 010 11
1110 O
10100

Insindentlik matritsasi esa quyidagicha:

~

B(r)

O O R 92:
o O - » O T
o = o = o (@]
o [uny o [uny o o
[ o [EnY o o D
o [y [y o o
O = O O = Q@

o o o =

vO0

9-topshiriq.

Berilgan grafni chizing va uning uchun marshrut,zanjir,oddiy siklIni
yozing. Grafni orgrafga almashtirib uning uchun ham yo’l,oddiy yo’l,
kontur, oddiy kontur yozing. Bu graflaming siklomatik sonini toping.

1 G = (V,E) =(V={ 1,2,3,4,5,6},

E={(1,2),(1,3),(1,5),(1,6),(2,3),(2,4),2,6),(3,4),(3,5),

(4,5),(4,6).(5,6)}).
2. G=(V,E) =(V={1,2,3,4,5,6,7},

E={(1,4).(1,5),(1,6),(1,7),(2,4).(2,7),(3:4).(3,5),(3,6).(3,7).(4.7)}).

13



3. G =(V,E)=(vV={1,2,3,4,56,7,8},
E=<
4. G = (V,E) =(V={ 1,2,3,4,5,6},
E={(1,2),(1,3).(1,4).(1,6),(2,3).(3,4).(3,6).(4,5),(4,6),(5.6)}).
5. G = (V,E) =(V={ 1,2,3,4,5,6},
EL,
6. G = (V,E) =(V={ 1,2,3,4,5,6,7,8},
EL,
7. G = (V,E) =(V={ 1,2,3,4,5,6,7,8,9},
E={(1,8),(1,9).(2,5),(2,9).(3,5).(3,6).(3,7).(3,9),(4,5).(4,9),
(5.6),(7,9),(8,9)}).
8. G = (V,E) =(V={ 1,2,3,4,5,6},
E={(1,4),(1,5).(1,6),(1,7),(2,4),(2,7),(3,4).(3,7),(4,5),(6,7)}).
9. G = (V,E) =(V={ 1,2,3,4,5,6},
E=4
10. G = (V,E) =(V={ 1,2,3,4,5,6,7},
EY
11. G = (V,E)=(V={ 1,2,3,4,5,6,7,8,9},
E={(1,4),(1,9).(2,5),(2,9),(3,5),(3,7),(4,6),(4,7),(4,9),(6,7),
(7,8).(8,9)}).
12. G = (V,E) =(V={ 1,2,3,4,5,6,7},
E={(1,2),(1,3),(1,6),(1,7).(2,3).,(2,5),(2,6),(3,4),(3,7),(4,7),
(5.6),(6,7)}).
13. G = (V,E) =(V={ 1,2,3,4,5,6},
E={(1,2)(1,3),(1,5),(1,6).(2,6).(2,5),(3,7),(4.6),(4,7),(6,7)}).
14. G = (V,E) =(V={ 1,2,3,4,5,6,7},
E={(1,2),(1,3),(1,5),(1,7).(2,6),(3,4),(3,6).(3,7),(4,5),(4,6),
(4.7),(6,7)}).
15. G = (V,E) =(v={1,2,3,4,5,6,7,8},
E={(1,2),(1,8),(2,3),(2,5),(2,8).(3,4).(3,6),(3,7).(4,6),(5,6),
(5.7),(5,8),(6,8)}).
16. G = (V,E) =(vV={1,2,3,4,5,6,7,8},
E={(1,2,(1,3),(1,5),(1,8),(2,3),(2,4).(2,6),(2,7).,(2,8).(3,4).(3,
17.G = (V,E)=(V={ 1,2,3,4,5},
E={(1,2),(1,3), 1,4),(1,5),(2,3),(2,4),(2,5),(3,4),(3,5),(4,5)}).
18. G = (V,E) =(V={ 1,2,3,4,5},
E={(1,2),(1,3),1,4),(1,5),(2,3),(2,4),(2,5),(3,4),(3,5),(4,5)}).
19. G = (V,E) =(V={ 1,2,3,4,5,6,7,8},
E=A
(3.7),(4,8),(5,8),(6,8),(7,8)}).

14



20. G = (V,E) =(V={ 1,2,3,4,5,6,7,8},
E={(1,2),(1,4),(1,6),(1,8),(2,3),(2,5),(2,7),(3,4),(3,6),(3.8),

(4.5),(4,7),(5,6),(5,8),(6,7),(7,8)}).

21. G = (V,E)=(V={ 1,2,3,4,5,6,7,8,9},
E={(15),(IM DK 1,9),(2,4),(2,5),(2,6),(2,7),(3,4),(3,5),

(3.6),(3,9),(4,8),(4,8),(6,8),(7,8),(7.9)}.

22. G = (V,E) =(V={ 1,2,3,4,5,6,7,8},
E={(1,2),(1,4),(1,7),(1,8),(2,3),(2,4),(2,6),(3,5),(3,7),(3.,8),

(4.5),(4,8),(5,6),(7,8).

23. G = (V,E) =(V={ 1,2,3,4,5,6,7},
E={(1,2),(1,4),(1,5),(1,6),(2,3),(2,4),(2,7),(3,4),(3,5),(3,7),

(4.5),(4,6),(4,7),(5,6),(6,7)}).

24. G = (V,E) =(V={ 1,2,3,4,5,6,7,8},
E={(1,2),(1,3),(1,6),(1,7),(2,3),(2,7),(2,8),(3,4),(3,8),(4,5),

(4.7),(4,8),(5,6),(5,7),(5,8)}).

25. G = (V,E) =(V={ 1,2,3,4,5,6,7,8,9},
E={(1,7),(1,8),(2,4),(2,6),(2,8),(2,9),(3,6),(3,8),(4,8),

(5.6),(5,7),(6,8),(6,9),(7,8)}).

26. G = (V,E) =(V={ 1,2,3,4,5,6,7,8,9},
E={(1,2),(1,3),(1,5),(1,9),(2,3),(2,6),(2,8),(3,4),(3,9),(4,5),

(4.7),(4,8),(5,6),(5,7),(6,8),(6,9),(8,9)}.

27. G = (V,E) =(V={ 1,2,3,4,5,6,7,8,9,10,11},
E={(1,2),(1,6),(2,3),(2,4),(2,7),(3,6),(4,5),(4,9),(4,11),

(5.7),(6,8),(6,10),(7,9),(7,11),(8,9),(9,10)}).

28. G = (V,E) =(V={ 1,2,3,4,5,6,7,8,9,10},
E={(1,3),(1,5),(1,8),(1,10),(2,4),(2,7),(3,4).(3,6),(3,7),

(4.7),4,9),(5,10),(6,9),(7,10),(8,10)}).

29. G = (V,E) =(V={ 1,2,3,4,5,6,7},
E={(1,2),(1,3),(1,4),(1,5),(2,3),(2,4),(2,5),(3,4),(3,5),(4,5),

(4,6),(4,7),(5,6),(5,7)}).

30. G = (V,E)=(V={ 1,2,3,4,5,6,7,8,9},
E={(1,7),(1,8),(2,4),(2,6),(2,9),(3,6).(3,8),(4,8),(5,6),(5,7),
(6,8),(6,9).(7,8),(9,8)}).
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