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O'rin almashtirish & Kombinatorika

O'rin almashtirish & Kombinatorika

Kirish

1.1 Faktorial tushunchasi

1-gism

Factorial : Dastdabld ketma-ket » @ namiral son ko'pavomasi “n fakrorial™ vabu »! deb voziladi

m=nin-1)in-2).....

demak,  4l=4x3x2x1=24

=34 x3x2=1=120

1.2 Faktorilaning xossalari

32 =1

(i)  n! fagat muosbat butun qivmatga ega bo'ladi.

(ii) Faktorialdagi » soni kasr yvold manfiy son bo'lmaydi.
(ii) mM=1x2x3Ix=____ _. ®(p—1) =xn =[1x2x3x= ______ x{n—l}]ﬂ‘=(ﬂ—l}ln

Demak  nl=n{m-1)!

(iv) 0!=1 (tushuntirishbenb o'tiladi)

(v)Agarikki faktorial teng bo'lsa, x!wva)!teng bo'lsa, bundax=y  x=0,y=1;x=1y=0.

Misoldo ko'ramiz :
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Ag 3 —20 VR 4 —a0 Sowfar 2. 1 nishatda bo'lsa, n nig ghmmarting toping?
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ni =1 {(n=2) =3 ... 3% 2x1) =1 .
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F?|F?—1||:?—3|!_:?|:?—1| 4% 3x2x1
= 2 in=2y 2
21 =2 2! i3 5
Xuddi shundaw, — T1— 21 [ 1—31 = 1
| FE— L) rE— 2y
! i =1 (=2 =3 =4 . _
- — =Ll lh—-2]=
TEE— EYTE— (=2 _
= i =ocn=10 n=105
4 iy = =13 _ .
_ e -her=2)n-3) Lekin, 1n=0,(1=2) ! va (n—4) ! lar
4!

Masofaviy tarzda mustagil o'zlashtirish uchun
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detnak, n=73.
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o
Quyidagilardan — 7 ifodaga tenggini toping:

(A) {1.3.5.....(2n-1)} (B) {1.3.5. ... (2n-1)}2"n!
(€) {1.3.5.....(2n+1)}2" D) tyy
Yechish : [A)

Falkrorial ifodalanishidan fovdalanib:

(251! 1.2.3...... [ 25=111 21}

! 7!
Togva juft sonlarga ajratb olamiz:

[1 B I T }EFI—IE] {3.—1.6....2:?}_{1-3-5___(2;:—1]} F ol

el bl

* 1.3 nldagi p tubsonning darajasi.

pmbsonvannamral sonbo'lsin. Buwverdal 2.3, ... c(r—=11n =onlarichidan p wb songa
| ;
| tasi bo'linadi. i-l -son g dan Fehik bo'lgon eng koffo butun son.
pl
D, (71! p wb =onning » fakronaldagi darajast deb olavlik Bunda,
DP[F.?!I= Dpll_f.ﬂ- _____ (m=1)n)
D, p.2p.3 { A
= ospP.2pPooo - F
i 7]

[Aalumki golgan 1 va # orasidagi sonlardan vana boshgas p wib songa bo'linmavdi]

- [ﬂ—aﬂfl.2.3....{”1"

L7 pll
Endi. 123 ,....., [—i} sonlarichida » mb songa bo'linadiganlar
£
|: i p—l [_r—l p
p " LF]

n . 7]
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DMalumld golgan 1 va [mp] sonlan orasida vana boshqasi p b senga be'imandi ]
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- . .
= —j] =D, 123 =
rllen) T P
Shu tarzda davom etb quvidagiza egabo'lamiz
[ F:‘-l [ i -l |: i -l
D1-.|.-"?!| = : E 5 T e - - - - -- _.'
P _J.‘-’J _F_J 7 J

[Bu verda ¢ eng katta natural son., ushbu go'shtengsizlik uchun
' Kerakli :Bu darajani topish muralkdab sonlar uchun o®nnli emas.
MMasalan :
6 ning » ! dagi darajasini topishimiz uchun 6 ning tarkibidagi 2 va 3 tub sonlar uchun ishlata olamiz.

Misalda ko“ramiz :

2 uin g 01 tarkib r.-g rr;lr“lq;‘ -rﬁhl;??g
I%(5m|=[§?] {wn1 [wﬂ]_[jﬁ]_ 551=35_1:_6_3_1=4ﬂ
2] L2e] 122 L2°] L2

100! ning qgivmati nechia «0» bilan tugavdi:
(A) 20 (B) 24 (Cy 97 Dy 28
Yechish : (B)

malumbd, 10=3 =2

Shu boiz 10 azedi darmja uchun.bizga 2 va 3 mib sonlari kerak
10 ning mavjud eng katta darjast -min{D, (1000, D:1001) ]

D, 1o [ID”] [1991 [1001 [1001 [10@1[1001
o0y = | 5| - _ 007

1A Tt -l K I LR
) =1 L27] L27] L2 1L 2°]
=30 =25-12=-6=-3=-1=07
[10@1 1007
D= (100N = + = =] =4 =2
Liz vl 5 J :TI—J 21 -I. __I.

Do (1000 =mp £97. 241 =24

asctay aada st st uchn ;
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Sanashlarning fundamental pirinsiplari 2-gism

2.1. Qo'shish pirinsipi
Biron bir ish m @ furli vo'lda va boshga bir ish birinchi ishga bog'liq bo'lImagan ish esa
i & furli-xil yo'lda bajanladi. Buiklki ishdan birini bajanishda jami (m+ n) ta vo'l bo'ladi

Misalda ko'ramiz:

Shals e shindlodan 13 1o damo-n e v lr ke esa 10 o damvoso srgaii PoErish nnankin.

Shaharga necha X uswida shaharga &rish nnmikin?
Shimoldan kirishlar soni= 13m0
Tarmibdan kirishlar zoni = 10
Eirishda shimol vold janubdan Kirish darvozalar bor.
Shundav ekan shaharga kirishlarjami = 13- 10=23m

Sinfiagi 26 ta o'quvchidan 23 tasi o'g'il bola va 3 tasi giz bola. O'qutuvchi sinfdan
Qiz voli o'g'il bolani sinf nazorat ishini olishga tayinlaydi. Necha xil uswlda o'qutuvehi bu tayinlovni
gila oladi?

(A) 3 By 23 (C) 26 (D) 69
Yechish : [C)

O'g'il bolalardan nazoratishi oluvchi tayinlash 23 usulda.
iz bolalardan nazorat ishi oluvehind tavinlash 3 vsulda.
O'guiuvchi tayinlovni o'glil yiki giz boladan jami =23 — 3 =20 @ usulda amalga ozhiradi.

2.2. Ko'paytirish pirinsipi

Mm* nX pX_ ..

Misol uchun :

AishvaB ish birgalikdaa-p,a-g.b-p. b -g,c-p.c-gq Atshning 3usuli va B 1shning2 usulda

8.

|

Tamiuallar soni=2 -2 —2="721ar 3mara qo'shildi=2= 3

Umiman olgandajami = * 1 @ bunda wova n uaallar mrdi ishlaring birgalileda bajansh usulland sont.

4 Masofaviy tarzda mustaqgil o'zlashtirish uchun
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Misalda ko'ramiz :

3w ve'l A sividan Bsifigavad ta vo'l B sifidan C siffga va 7 fa ve'l Csifidan Ds igo olil borodi,
Necha xil .-.-;.-.-.-'r;'ﬂ Jumagnl A sitidan D sitiga B va C sivilar orgalf chiqih bora olads

3tave'l Szl Ttael

A stvidan B sitigajami =3 ta.

B sitidan C siggajami =4 ta

Xuddi shundav C siddan D sitiga = 7 ta.

Sanazhning fundamencal pirinsdpidan,

Tomagul A siddan D sitiga B va © =it orgali olib boruschd wo'lllarei jamisori =m =5 =< p
=3x4<7=84mawl

TEST -4 A sitida 12 ta darvozo bor. Necha xil usuida Shomurod bir darvozadan kirib boshga bir
chigib kefadi 7
(A) 23 (B) 144 (C) 132 D) 24

Yechish : [C)
vani 11 ra darvezada chigib ketishi mumkin.

Shundav ekan zanazhning fundamental pirinsipidan;
JTami kinb chigishlar soni 12 = 11 =132 @ usulda.

Masofaviy tarzda mustagil o'zlashtirish uchun 5
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Necha usulda n xonali somni 1,2, 3,7, 9 ragamiarni talroriamasadan fuzish mumikin?
Buverda :
iy n=3
(A) 120 (B) 15 (S D) 56
{iiy w=3
A) 12 ®) 53 (€) 60 D 4

Yechish: (i). (4] (ii] . (C)
(1) 3 xonali sonlarda:
> xonali sonnd hosl gilish uchunjami 5 joval wo'ldinsh kerak
e [T
Tanlashlarzeni: 1 2 3 4 3
Birlar xonasigabu 5 fa ragamdan ixGvoriv bird bilan 5 xil ragam joviazha olad.

C'nlar xonasiga #3a bir mgmning ishladlganlizd uchun 4 xil ragam jovlazha oladi
Boshga jovlarga ham ragamlar shu mrda kamrog ragamlar joviasha oladi.
Bultajovgajovlashizshlamingjami=>=4= 3= 2= 1 =31=120

Diemale, jami 120 ta 3 xonali son mizish mumkin.

(i) 3 xonali sonlarda:
3 xonali sonlami mizish uchun uch@ jovnd wo@ldirish kifova, vant birlar, o®nlar va wuzlar xonasint.
Tovlar: I:I:I:]
Tanlashlarsoni: 3 4 5
Bu uchra jovgajoviashishlar soni jami= 3 <4 « 3 =4

Demak, jami 00 ta uch xonali son mizish mumkin.

6 Masofaviy tarzda mustagil o'zlashtirish uchun
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Jam necha usulda 3 ta harfli so'zni a, b, ¢, d, e harflarvidan hosil gilinadi :

(i) Harfarni takroriash mumkin emas

(A) 60 B 5 () 3° D) 12

(i) Harfarni talroriash mumbkin?

(A) 60 ®) 5° (©) 3 (D) 12
Yechish : {i] . (4] [ii] . [B)
(i) Takorlash mumkin emas :
Hosil gilish mumkin bo'lgan so'zlarning jami zoni uchia o'ringa jovlashlar soniga teng.

Jowvlar: I:I:I:I
Tanlashlar soni >4 3
Birinchi harfoa (o, 5, ¢, 4. ¢) shu beshrasidan birind 5 ta variant bor.
Shundav mrzda ikkinchi vauchunchi o'rinlarga 4 va 3 harf tanlash mumbin.
= Jamijovlashizhlar soni=3 = 4 = 3 = §l
Diemale, 60 ta uch hatfli =o'z mztsh mumkin.
(ify Talrorlash mumkin:

Bunda uch o'ringa ham teng migdorda harflarni jovlashrirsh mumbin

Jovlar: I:I:I:I
Tanlashlar soni : 3 03 3
Birchi jov 5 ta harfhi olishi mumbdn (o, 5, ¢, 4. 21
Agar talerorlash mumbin bo'lsa kevingl jovlatham bu o, 5, 0. ¢ 2 @ harfoid olishi mumbkin
Barcha jovlashishlar soni =3 = 3% 3 =123
Demale, 125 tauch harfli z0'zni hosl gilish mumkin,

I ——— ?
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0.1,2.3. 4, 5 raqamlardan nechta 4 xonali sonni hosil qilish mumkin ?
EVI ®) & (€) 300 (D) 150

Yechish: (C)
Bu verda minglar xonasida «0» ragamini ishlam olmavmiz, binnchi ragam 5 @ ol -xil bo'lishi nmmbin.

Jowvlar

W]
i
4
(]

Tanlashlar soni

3 ta ragami olshi mumkin (golgan veh ragam).
Hamma mnlashlar soni jami =5= 3% 4= 3 =300

Demak, 200 @ w'rtxonall zon mavjud.

Necha xil usuida 6 ta bola bir gator o'tiris hi nnumidn?
@ 6 ® ¢ © ¢ @ s*

Yechish: [4)
7 ta el obvekining v ta jovegajoviashishishi bo'lib,
0 ra bolaning & tajovga joviashishlar sonini topishimiz kerak.

Jovlar: | ‘ | I | ‘ |

Tanlazhlar zoni a = 4 3 2 1

Bujovlarga jovlashishlamingjami soni =@ = 3= 4 = 3= 2= 1 =41 =720
Demake, 720 @ o'rin almashtirish bilan jovlashtirish mumkin.

0, 1, 2, 3, 4, 5 ushbu ragamiardan nechia 5 xonali fog sonni, ifakroriashiarsiz hosil
qilish mumkin?
(A)  4=4! (B) 288 () 5! (D) 300

Yechish : (B)
Buwerda, > ta ragamni > tajovga jovlashtinzh

Tovlar:

Tanlashlar zoni 4 4 3 2 3
Tog sonni hosil gilishuchun 3-jovga 1, 3, 3 rmgamlami vani3 xil ranlash bor.
Birnchi jovga joviashishlar soni = 4 ( 0 dan va birm tog ragam 3<ovga joviashgandan mshgari)
Shurarzda 2- 3-4-jovlarga 4, 3. 2 xil ranlashlar mavjud.
3rajovegajoviashishlarni sanashning fundamental pirinsipidan=

=3 xonali tog sonlar sond jami=4 < 4 %3 % 2% 3=288a

: Msctay ot st st
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TEST -10

(A) 120 (B) 192 © 312 (D) 208

Yechish: [C)
> xonali son 2 ga ho'linadi,

0.1.2, 3, 4, 5 ragamiarni takrorlamas dan nechia jugf 5 xonali sonni fuzish mumiin?

Ikkinehi holda 0 bilan mgan juft sonlarni Ko'ramiz.
Hol-1:  2+woki 4 bilan mgagan juft sonda.

> xonali sonlar sond 5 tajovga joviashishlar zoniga teng.
Jovlar :

Tanlashlar soni : 4 4 3 I
S-ov 2 wold 4 wvani 2 usulda tanlash mumkin.
Birinchi jov 4 ta usulda @nlash mmmbdn ( 0 va 3-jovga joviashgan ragamdan rashgart |
Shutarzda 2-.3-4-jovlarga tanlashlar soni mos ravishda 4, 3, 2t
Sanazhning fundamenmal pitinsipiza binoan,
> fajovid bir vagrda to'ldinshlar soni

=4x4x3x2x2=100n . (D)
Hol-1l: 0 ragami bilan mgagan juft sonda.
Tovlar :
Tanlashlar soni : >4 3 201

S xonali sonlar =ond 3 tajovga joviashishlar soniga teng.
S-jov fagar 0 bilan demak 1 ta tanlaszh.
l-jovga > @ ragamni tanlash mumddn (1. 20 3. 4. 5 mgmilardan bidal ).
Shutarzda 2-.3-4-jovlarga ragamlami tanlashlar soni 4, 3. 2 @ usulda.
Sanashning fundamenml pinnsipidan,
Birvagta 5 tajovgajovlashishlar soni:
=3x4x3x2x1=120 L. (i)
(i1wva (ii) larni birlashtiramiz;
3 xonali juft sonlarni ranlashlar jami soni =182 = 120=312 .

Mascavy o mustaq o dshtish uchun ;
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0.1, 2, 3,4, 5 ushbu ragamilardan nechra 4 ga bo'linadigan > Xeonall son izizh momkin °
(A 144 By 72 (Cy 288 iy 312
Yechish : [A)

> xonali sonni mizishlar sont 3 ra jovga jovlashishlar soniga teng.

Hol-1:
Ooiirgt 2 jorda 04, 20, 40 larjovlashza.

4-va Zqovlarga bir vagrda jami 3 @ tanlashga egaba' laniz: 04, 20, 40

~_ ODogo

Tanlazhlar =oni:

l-jovga 4 ta ranlash mumkin (4-va 3-jovga joviashgan agamiardan rashgar).
Shutarzda 2-3-jovlarga 3 ta+va 2 taragamni tanlash mumkin,
sanazhning fundamental pirinspiza binoan,

> mjovga joviashizhlami jami sont =4 <3< 2x3=721 (1)

Jolar: D I:I [1| g—'D

Tanlashlar zoni:

Hal-I1l:

Oirgt 2jovda 12, 24, 32, 52 lar jovlazhza.

4-va 3-jovlarga joviashishlar sont 4 ta( 12, 24, 32, 32 lardan biri ).

l-jovga 3 ta ragamni tanlash mumkin (0 va 4-_3-jovdagi ragamlardan tashgari)

Shutarzda 2- va 34ovlarga tanlashlar soni mos ravishda 3 tava 2 fa.

sanazhning fundamnetal pirinspiza binoan,

Smjovegajoviashizhlarsoni =3 <3< 24 =721 .. (i

(1) va (ii) lar birgalileda:

Jami 2 tajovga joviashizhlar soni =4 gabo'linadigan > xonali sonlarsoni= 72— 72 =144 [a.

10 Masofaviy tarzda mustagil o'zlashtirish uchun
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0,1,2.3.4. 5 ushbu ragamlami orqali nechta 25 ga karrali 6 xonali son tuzish mumkin?
(A) 24 (B) 42 (C) 256 (D) 100

Yechish : (B)
Bu ragamlardan 23 gakarrali bo'lishi uchmin 23 vold 30 bilan mgashi kerak

Hol-1: 25 bilan migaza.

Jondar

[
-

Tanlashlar soni :

Sanazhning fundamenral pirinsipiga hinean, jami & xonali 23 ga karraki oxin 23 sonlar sond
= 3 x3!=181m bo'lishi mumkin.

Hol-1l': 30 bilan mgasa.

D D D D _D I_]

Tanlashlar soni

sanazhning fundamental pirinspiza binoan, jami 6 xonali 22 ga kKarmakd oxin 20 sonlar sond
= 4 !=24@bo'lishi mumkin.

Demal, 23 ga kamali barcha § xonali sonlarsoni =18 - 24 =421

Masofaviy tarzda mustagil o'zlashtirish uchun 11



