SO DUNG CONG THOC VE SO PHAN TO CUA TAP HOP
NE GIAI CAC BAI TOAN SUY LUAN

1) Cac tinh chat ¢ ban ve soiphan t6 cua tap hdp héu han:

*Tinh chat 1: Neu A,B la hai tap hop bat kineu AnNB=0 = ‘Au B‘ :‘AMB‘

*Tinh chat 2: V6i hai tap hdp hdu han , ta luon co: ‘Au B‘ :‘AMBHAm B‘

*Tinh chat 3: Vi A, B la cac tap hop bat ki: ‘Au B‘ < ‘AMB‘. Dau “=" xay ra khi va chz khi
AnB=J.

*Tinh chat 4: Véi A,B, C la cac tap hdp bat ki , ta luon

co.:‘Au BuC‘ :‘A‘+‘B‘+‘C‘—‘Am B‘—‘BmC‘—‘CmA‘+‘Am BmC‘

*Tinh chat 5: Véi A,B la hai tap hép bat ki, ta co: Neu Ac B= ‘A\ B‘ = ‘AHB‘ .

*Tinh chat 6: Cho A1, Ay, As,.., Ay la cac tap hdp bat ki. Ta co:
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I1) Mot so bai toan suy luan:

Bai 1: Trong mot fie thi co 3 cau ve 3 chu fie : So hoc, Giai tich, Hinh hoc. Trong so
60 thi sinh d6 thi co 48 thi sinh giai Aiddc cau So hoc, 40 thi sinh giai Aiddic cau Giai tich, 32
thi sinh giai fid6c cau Hinh hoc. Co 57 thi sinh giai Ad6ic cau So hoc hoac Giai tich, 50 thi
sinh giai Addc cau Giai tich hoac Hinh hoc, 25 thi sinh giai Ad6c ca hai cau So hoc va Hinh
hoc, 15 thi sinh giai fiddic ca 3 cau. Hai co bao nhieu thi sinh khong giai Adé6c cau nao?
Giai: Goi T la tap hop tat ca thi sinh. A,B,C la cac tap hop thi sinh giai iddc cac cau So hoc,
Giai tich, Hinh hoc. Ta co: |AnB|=|A|+|B|-|AuU B|=48+40-57=31
|BNC|=|B|+|C|-|B L C|=40+32-50=22
Do fio: [AUBUC|=|A+|B|+|C|-|AnB|-|BAC|-[CnAl+|AnBAC|
= 48+40+32-31-22-25+15= 57
Vi (AUBUC) cTnentaco: [T\(AuBUC)|=[T|-|AUBUC|=60-57=3.

Vay co tat ca 3 thi sinh khong giai fid6c cau nao.

Bai 2: Khi fiieu tra ket qua hoc tap cua mot hoc 6 cac mon Toan, Li, Hoa, ngtdi ta thay:
-Co 19 hoc sinh khong gioi mon nao.
-Coi 18 hac sinh gioi mon Toan, 13 hoc sinh gioi Hoa, 17 hoc sinh gioiu Li.
-Coi 10 haoc sinh gioi mon Toan va Li, 9 hoc sinh gioi mon Li va Hoa, 10 hoc sinh gioi Toan
va Hoa.
Hoi co tat ca bao nhieu hoc sinh gioi 6 ca 3 mon?
Giai: Goi T la tap hdp tat ca cac hoc sinh cua I6p. A, B, C la tap hdp cac hoc sinh gioi 6 mon
Toan, Li, Hoa. Ta co: So hoc sinh gioi it nhat mot mon la:
|AUBUC|=[T|-[T\(AUBULC)|=45-19=26
Suy ra: |AnBNC|=—(|A|+|B|+|C))+|ANB|+|BNC|+|C N Al+|AnBNC|=
26-18-17-13+10+9+10=7.
Do fio, so hoc sinh gioi 6.ca 3 mon la 7.




Bai 3: Trong mot ki thi Toan, ng6di ta cho 3 bai 1,2,3. Trong fio: 25 thi sinh giai fiddc
it nhat mot bai. Trong cac thi sinh giai iddc 1 bai thi so thi sinh giai A66c bai 2 gap fioi so
thi sinh giai A6dc bai 3. So thi sinh che giai AG6c bai 1 nhieu hdn sol thi sinh khac cung giai
Addc bai 1 la 1 ngddi. Hoi so thi sinh chz giai Ad6c bai 2 la bao nhieu neu trong so thi sinh
chg giai 66c 1 bai thi mot nda la khong giai id6c bai 1?

Giai:Bieu o Ven:
Tren bieu fio Ven, ta fiat cac iddng
(2) cong khep kin (1), (2),(3) lan 166ut
(1) la cac vung choa cac hoc sinh giai

A fiddc cac bai toan so 1,2,3. Ki hieu

a a, b, c, d,e,f, glaphan chung va

% rieng gida cac vung nho hinh ve.
Theo fiel bai ta co:

b+f=2(c+f) 1)
a=d+e+g+l 2
(3

atb+c+d+e+f=25 3)

at+b+c=2(c+b+f) 4
Ta can tinh b: Tdi cac he thdc tren, ta co: 4b+c=26 va b > 2¢ .Giai he PT tim nghiem nguyen
tren, suy ra b=6.
Vay co tat ca 6 thi sinh chg giai fid6c fiung mot bai 2.

Bai 4: Tim hieu ket qua hoc tap 6 mot I16p hoc, ngodi ta nhan thay rang:
-H6n 2/3 sorhoc sinh fat fliem gioi & mon Toan cung fiong thdi fat Aiem gioi 6 mon Vat Ii.
-Ho6n 2/3 sorhoc sinh fat fliem gioi 6 mon Vat li cung fiong théi fiat Aiem gioi 6 mon Van.
-Hon 2/3 so hoc sinh fiat fiiem gioi 6 mon Van cung fiong thdi fiat fiiem gioi 6. mon Loch so.
-Ho6n 2/3 sorhoc sinh fiat fliem gioi & mon Lich sé cung fiong thdi fiat fliem gioi 6 mon Toan.
Chong minh rang: trong 16p hoc noi tren, co it nhat mot hotc sinh fat fliem gioi 6 ca 4 mon
Toan, Vat li, Van va Lich so.
(Ne thi HSG cap Quoc gia THPT 2005)

Giai: Goi T, L, V, S la tap hop cac hoc sinh fiat fliem gioi 6/ cac mon Toan, Li, Van, So.
Nat T, =TAL,L, =LNV,S =VNS=T,nL NS |=[TA LNV NS|. Theo gia thiet thi:

IT|> §|T||L1| >§|L|,|Sl| >§|S|. Gia s6 T la tap hop co nhieu phan té nhat trong 4 tap hop T, L,

V, S. Taco:
2 2 2 1 1 1 1
T b= - ot > 2 2 j =2 2= 22 ar-j > 2]

Ly, 2 1
=[N AL NS =T, AL |+[S|-|(T, L) US| >§|T|+§|S|—|S|2§(|T|—|L|) >0

Td Aay suy tap hdop TN LNV NS co it nhat 1 phan td hay 16p hoc col it nhat 1 hoc sinh fiat
fiiem gioi 6 ca 4 mon Toan, Li, Van, So. (fipcm).
*Cach khac: Ne fion gian ta ki hieu AB la hoc sinh fiat fiiem gioi 6 2 mon A va B.
Theo gia thiet ta co: so hoc sinh fiat filem gioi Toan va Li nhieu hén 2/3 so hoc sinh gioi Toan,
suy ra: so hoc sinh gioi Toan va Li nhieu hén 2 lan so hoc sinh fiat iilem gioi 6 mon Toan nhéng
khong fiat iiem gioi 6 mon Li. Do fio:

TL+TLV+TLS+TLVS > 2 (T+TV+TS+TVS)
TooNg to:



LV+LVS+LVT+LVTS > 2 (L+LT+LS+LVS)
VS+VST+VSL+VSTL > 2 (V+VT+VL+VTL)
ST+STL+STV+STVL > 2 (S+SV+SL+SVL)
Cong toing ve cac BNT tren, suy ra: 4TLVS > 2(T+L+V+S)+3(TL+LV+VS+ST)>0. Ta co fipcm.
Bai 5: Cho n, k la cac so nguyen dé6ng thoa fiieu kien n > k?-k+1 va n tap hop A,

0

Az, As,...Antrong fio : [A|=k|A UA|=2k-1,¥i= j. Hay tinh: |A N A |,

Giai: To/ gia thiet suy ra: ‘Ai mAj‘ :‘Ai‘+‘Aj‘—‘Ai U Aj‘ —2k-(2k-1)=1.

Nieu nay co nghda la bat ki 2 tap hdp nao co trong n tap hdp fia cho fieu co chung fiung 1 phan
t6. Goi a la mot phan t6/ cua tap hop A;. Do n > k?-k+1 nen co it nhat k tap hp cung chda a.
Khong mat tinh tong quat, gia s6 fio la Ay, As, Ag,.... Ak+1 .Gia soiton tai m>k+1 sao cho An,
khong co chda phan to a. Do: ‘AmmAl‘ =1,Vi=1,k+1=13b: {bi} =A_NA.

Tathay rang: b =b,i= j vineungddc lai hai tap hdp Aj,Ajcung chda b; va a. Nay la fieu
mau thuan.

T6 Ao suy ra: Ap chda it nhat k+1 phan té khac nhau, fiay cung la fiieu mau thuan. Vay fiieu gia
s6 0 tren la sai, suy ra tat ca cac tap hop fieu chung nhau fiung 1 phan t6. Ta fat:

BNB =0,Vi#j n
B =A\ =n(k-1)+1
=AM = {|B|_k Li=1,n Uﬁ D

Bai 6: Goi A la tap hdp cac so hguyen dodng khong vodt qua 2008. Hoi B la tap hop
con cua tap hop A va choa cac so khong chia het cho 2, 3, 5, 7 co bao nhieu phan t6 ?

n

=|JB ‘_n(k—l):

i=1

Giai: Goi C, D, E, F la cac tap con cua A va chda cac phan t6 chia het cho 2,3,5,7.
Rorang: B= A/(CUDUEUF)=|B|=|A-|CUDUEUF|.
Ta co: C chda cac so nguyen dodng khong vo6t qua 2008, chia het cho 2 , nghba la C chbda cac

20208} k nguyen débng. Suy ra: |c| {2008} 1004 . T66ng

to: |D| {2008} 669|E| {2008} 401|F|—{2008} 286

Ta sel tinh so phan td cua cac tap hop chia het fiung trong soi fia cho. Ta co:
Cn D latap hdp cac so nguyen dodng khong voot qua 2008, chia het fiong thdi cho 2 va 3, toc

la chia het cho 6, suy ra: |c A D| :{20608} 334. TOONgQ to:: |c E| {2088} 200,

|c F|_{2008} 143|D E| {2028} 133|D F|_{2008} 95|E F|_{2028} 57

Tiep theo, ta lai tinh so phan t6 cua cac tap hop la tap con cua A chia het cho fiung 3 trong 4 so
fia cho. Cung to6ong to:

ICADNE|= {2088} 66,/C~ DN F|_{2028} 47/CnEn F|_{2088} 28,|DmEmF|:{%}:19

phan t6 co dang 2k, trong fio 1< k {

105

2008 9
210

ICUDUEUF|=[C|+|D|+|E|+|F|-(C N D|+|C NE|+|CAF|+|DNE[+[DAF|+[EnF)+
+|CADNE[+[CADAF|+[CNENF|[+|DNENF)-|CADNENF|

Cuoi cung soi phan t6 cua tap con ca A va chia het cho 2,3,5,7 la : |Cm DNEnN |:| {

Suy ra:



=(1004+669+401+286)-(334+200+143+133+95+57)+(66+47+28+19)-9=1549.

Suy ra: |B|=|A|-|Cu DU E U F|=2008-1549 = 459 . Vay so phan td cua tap hop B la 459.

Qua cac bai toan tren, ta thay rang cong thoc ve so phan t6 cua mot so tap hdp tuy fidn gian
nhong co nhieu 6ng duing trong giai cac bai toan suy luan phoc tap. Hay s6 dung nhéng fiileu fia
hoc 6o tol cac bai toan tren e giai cac bai tap sau:

111)Bai tap ap dung:

Bai 1: Mot I16p hoc co 42 hoc sinh, trong fio co 26 hoc sinh gioi Toan, 24 hoc sinh gioi Hoa,
21 hoc sinh gioi Sinh, 35 hoc sinh gioi Toan hoac Sinh, 35 hoc sinh gioi Toan hoac Hoa, 32
hoc sinh gioi ca Hoa hoac Sinh, 11 hoc sinh gioi ca 3 mon. Hoi:

-Co bao nhieu hoc sinh chz gioi iung mot mon?

-Co bao nhieu hotc sinh khong gioi mon nao?

Bai 2: Trong ki thi tuyen sinh vao mot trédng Nai hoc, ngddi ta thay: co 58 thi sinh fiddc
fiem 10 6 mon Toan, 47 thi sinh fiat fiiem 10 6 mon Li, 42 thi sinh fat filiem 10 & mon Hoa,
87 thi sinh fiat filem 10 6 mon Toan va Li, 76 thi sinh fiat fiem 10 6 mon Li va Hoa, 82 thi
sinh fiat filem 10 6 mon Toan va Hoa, co 5 thi sinh fiat fiiem 10 6 ca 3 mon Toan, Li, Hoa.
Hoi:

- Co bao nhieu thi sinh fiat it nhat mot fiiem 10?

- Co bao nhieu thi sinh fAat fiung 1 fiiem 10?

Bai 3: Hoi td cac so01,2,3,4,5 co the lap fiddc bao nhieu so thoa man mot trong 2 fiieu kien:
a/ Trong moi so, moi chd so comat fiung 2 lan?(dung kien thoc ve tap hop, khong nen so
dung hoan vi lap do khong co trong chdéng trinh).
b/ Trong moi so, hai choiso giong nhau khong iiéng canh nhau?

(Ne thi HSG cap Quoc gia 2004)

Bai 4: Cho 167 tap hop A1, Az, As,...Ass7 thoa man cac fieu kien sau :
167

(1)>|A|=2004
i=1

Q)|A|=|Al|A A Vi ie{1,2,3,.167},i= ]

167

iL:JlAi

*G0i y: chdng minh rang tat ca cac tap hdp co chung voi nhau fiung mot phan t6.

Tinh (Tap chi Toan hoc Tuoi tre thang 9/2006).

Bai 5: Co bao nhieu so nguyen dodng t6 1 fien 250 khong chia het fiong thdi cho fiung hai
trong baso 2, 3, 5, 7? NS: 123.

Bai 6: Cho A la tap hép cac so nguyen dodng khong vodt qua 250. Tim so hguyen dé6ng k
I6n nhat sao cho khi chon 5 phan t6 bat ki trong k phan to lay té tap hép A thi cung co it
nhat 2 so khong nguyen to cung nhau (k > 5).

(Ne thi IMO 1991)



