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“Bai toan con Kkién” xdy dung cong thirc tinh to hop Lip
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Abstract: In this article, we will introduce the "Ant Problem" and use the concept of combinatorics to
solve that problem, then present the concept of repeating combinations and use the results of the above
problem to find a formula to calculate the number of repeating combinations. Some examples are also

given to illustrate the formula.
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1. Bit van dé

Nhu ching ta da biét trong cac qui tic dém thi
chinh hop va té hop 14 hai qui tic quan trong, cho
phép chung ta dém mot cach nhanh chong. Ca hai
déu co dic diém chung 1a khong dugc chon phan tur
trung lap, trong d6 chinh hop c6 phan biét thir tu cac
phan tir dwgc chon con t6 hop thi khong. Dé bo sung
cho cach chon c6 thé duge phép lap lai thi ching ta
c6 khai niém chinh hop lap va t6 hop 1ap. Phan trinh
bay sau ddy chung t6i xin gidi thiéu khai niém td hop
lap va tim cong thirc dé tinh s6 t6 hop lap tir “bai toan
con kién”.
2. “Bai toan con kién” xiy dung céng thirc tinh
t6 hop lip

Phat biéu “bai toan con kién”: Mot con kién cin
di tir vi tri A d&n vi tri B trong mang lu6i 64 6 sau
day, theo quy tic chi duoc di tir dudi 1én trén () hodc
tu trai sang phai (). Khi do s€ c6 bao nhiéu cach di
tir A dén B?
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Hinh 1

Giai bai toan: Xem hai diém theo hang ngang
hodc doc 1a mot doan thing. Khi d6 dé di duoc tir A
dén B thi con kién s& di qua 10 doan thing. Chung ta
quan sat thtr vi du mot cach di ¢ hinh bén dudi.
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Hinh 2

Trong 10 doan thang con kién s& di qua luén lun
¢6 dung 6 doan ndm ngang va 4 doan nam doc. Nhu
vay ta xem 10 doan nay nam ngang hét thi mdi cach
ditrAdén B tuong duong vdi mot cach chon 4 doan
nam ngang chuyén thanh nim doc (luu y 1a luc dung
cac doan nay nam doc thi diém A ta giit ¢d dinh).
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Hinh 3

Nhu con duong di ¢ hinh 2 1a tir hinh 3 chung ta
chon cac doan 2, 6, 7, 8. RS rang cach chon nay 1a
khong 6 thir ty (do diém A giit ¢6 dinh nén cho doan
nao nam ngang trudce thi hinh vé thu dugc déu gidng
nhau) va ta khong chon trung lai, do do6 sb cach chon
1a mot t6 hop chap 4 cua 10. Bai toan da duogc giai
quyét.

Béy gio chiing ta s& di giéi thidu dinh nghia to
hop lip va sir dung cach giai bai toan con kién nay dé
dura ra cong thire tinh cho s6 t6 hop lap.

Ta dinh nghia to hop 1ap chép k ctia n, ki higu K*,
1a s6 cach chon k phan tir tir n phan tir, trong do cach
chon la khong phén biét thir tu va dugc quyén chon
trung 1ap. So véi to horp thi t6 hop lap duoc quyén
lap lai cho nén k ¢6 thé 16n hon n. Piéu ta quan tim
tiép theo 1a xdy dung cong thirc tinh. Bay gid chung
ta s€ xay dung cong thirc tinh qua mot bai toan voi
) luong cu thé.
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Bai toan 2: Gia sir can chon ra 4 phan tir (khong
phéan biét thir ty va dugc quyén chon lap lai) tur 6
phén tir phan biét, khi d6 c6 bao nhiéu cach?.

Giai bai toan: Gia sir 6 phan tir 1a A,B,C,D,E,F, tir
6 phan tir niy ta chon ra 4 phan tir thoa diéu kién. Ta
xay dung mang ludi voi moi diém biéu dién cho mot
chir ci va thém 4 diém 1, 2, 3, 4 cho 4 phﬁn tr chon,
theo hinh bén dudi.
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Hinh 4
Vi du mot cach chon la A-C-C-F, nghia l1a C dugc
chon 2 1an, A va F duoc chon 1 1an, cac phén tr con
lai khong dugc chon. Ching ta biéu dién cach chon
gidng nhu duong di cua con kién trén mang ludi.
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Hinh 5

Nhu vay mdi phﬁn ttr duge chon bao nhiéu 1an
chinh 1a sb doan thfmg mau dé ndm trén hang doc,
tuong ung voi cdt cia A, B, C, D, E, F. Bay gio,
chiing ta co6 thé lién tuong dén “bai toan con kién”
ma chung ta vira lam o trén. Luu y 1a 6 diém A, B, C,
D, E, F chi tao duoc 5 doan théng va thém 4 diém 1,
2, 3, 4 nira thi mdi cach chon twong tng véi mot con
duong di chi gdm 9 doan thang, do d6 sb cach chon
s& 12 t6 hop chép 4 cua 9 hay Cire1. Vay dap an bai
toan la

Kg = Ciien = C5 =126

Tir bai toan trén ching ta ¢ thé tong quat dugc
cong thirc tinh cho s t6 hop chap k cua n 1a

K = Géins

Tiép theo chung t6i xin giGi thiéu mot vai bai
toan st dung to hop lap dé giai quyét.

Bai toan 3: Tim s6 nghiém nguyén khong am cua
phuong trinh sau: x, +x, +x, +x, +x,= 10
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Giai bai toan: D& van dung t6 hop lap thi ta xem gia
tri cia mot bién chinh 1a sé 1ém lap lai cua bién do6 khi
chiing ta chon. Vi du x, =3,x,=5;x, =0.
Turc 1a ta chon x| hai lan X, ba lan x, ndm lan va x » X,
khong duogc chon Nhu vay moi nghle;m cua phuong
trinh tuong duong v6i mot cach chon 10 phan tir tir 5
phén tir X, s Xy X S6 nghiém nguyén khong am
cua phuong trlnh tu’(mg duong vai sb t6 hop lap chap
10 cua 5. Vay dap an cua bai toan la

KX =cl) ., =Cl2=1001

Bai toan 4: Co 6 loai véc-xin AstraZeneca, Gam-
COVID, Vero Cell, Moderna, Janssen, Comirnaty.
Can tiém vic-xin cho 12 nguoi, gia sir lugng vic-xin
ctia mdi loai 1a di sir dung, khi d6 ¢6 bao nhiéu cach
lay ra 12 lo dé tiém?.

Giai bai toan: Nhan xét bai toan 1a c6 thé tiém
cung loai véc-xin cho nhiéu nguoi, va cach tiém &
day 1a khong phan biét thr ty tiém trudc hay tiém
sau. Do do, chung ta can chon ra 12 lo vic-xin tir 6
loai véc-xin dé tiém, day la mot to hop lap chap 12
cua 6. Vay dap an cua bai la

Kﬁlz C12+5—1 = '2'117g = 6188

Bai toan 5: Co 15 que keo giéng nhau can chia
cho 10 dura tré, khi d6 c¢6 bao nhiéu cach chia?.

Giai bai todn: Nhan xét bai toan co thé s& co
nhitng daa tré nhan duoc nhiéu hon mot que keo, va
cach chia keo ¢ day 1a khong phan biét tré nao nhan
keo trudc hay nhén sau. Do d6, ching ta can chon ra
15 dra tré nhan keo tir 10 dtra tré, duogc quyén chon
13p lai va khong phan biét thir tu, day la mot to hop
1ap chap 15 cua 10. Vay dap an cua bai la

Kl =Cl2 o, = C3 = 1307504

2. Két luén.

Khai niém t6 hop ldp ciing duge xem 12 mot trong
nhing qui tic dém quan trong, cac ban hoc sinh gip
cht yéu ¢ bac dai hoc. Bai bio di xay dung cong
thire tinh cho t6 hop lap dua trén mot bai toan db.
baéy ciing 1a mot hudng tlep can khong qua phudc
tap, ngudi doc co thé nam bat duoc y tuong dé khi
van dung cong thire chung ta khong bi nhdm gia tri
cuanvak.
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