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DPE CUONG ON THI TUYEN SINH CAO HQC
TRUONG DPAI HQC KINH TE - LUAT NAM 2015

PHAN I: XAC SUAT - THONG KE (6 PIEM)

I.1. X4c suét (3 diém)
1. Khai niém vé xac suét

e Phép thu va bién 9, phan loai céac bién cb.

e Quan hé va cac phép toan trén bién cd. Hé ddy du cac bién cb.

e Dinh nghia c6 dién cua xac suit va cac tinh chit co ban.

e Dinh nghia xdc sudt theo quan diém thong ké va hinh hoc.

2. Cac cong thirc tinh x4c suat

e Cong thirc cong xac suit.

e Xéc suit c6 diéu kién va cong thirc nhan xac suit.

e (Cong thirc x4c suat day du va cong thic xac suat gia thiét (Bayes).

o Cong thirc Bernoulli

3. Bién (dai lu’0'ng) ngau nhlen (mdt chiéu) va phan phoi xac suat

e Khai niém vé bién ngiu nhién. Phan loai bién ngau nhién: ro1 rac, lién tuc.

* Quy luat phan phéi xac suit (PPXS) cua bién ngiu nhién: Bang PPXS cua
bién ngiu nhién roi rac, ham PPXS, ham mdt dg xdc sudt cia bién ngdu
nhién lién tuc.

e Vai phan phdi thong dung: Phan phdi nhi thtrc, phan phdi siéu boi, phan
phéi Poinson, phdn phéi chudn, phan phéi “khi — binh phuong”, phdn phdi
“student”.

4. So lwgc vé bién (dai lwong) ngdu nhién hai chiéu.
I.2. Thong ké 3 dlem)
1. Ly thuyet mau

e Tong thé va miu, phuong phap mau.

e Mau dinh tinh, mau dinh luong va cac dic trung co ban cua ching.

e Cdc quy ludt phan phéi xdc sudt ciia mau, mau hai chiéu.

2. Ly thuyét wée lwong thong ké

o Ubc lwong diém chéch va khéng chéch.

e Hai bai toan udc luong khoang dbi xung (hai phia) clia trung binh tong thé
va ty 18 cua tong thé véi kich thuéc miu khong dudi 30, bién ngiu nhién
duoc gid thiét co phan phbi chuan. Xdc dinh kich thuéc mdu, xdc dinh dé
tin cqy.

3. Ly thuyét kiém dinh thong ké

o Khdi niém vé kiém dinh.

e Hai bai toan kiém dinh tham sé hai phia, mot phia vé trung binh va ty 1é cta
tong thé v6i kich thuéc mau khong dudi 30, bién ngiu nhién dugc gia thiét
c6 phan phéi chuan.

o Kiém dinh vé phu"ang sai tong thé. Kiém dinh bang p — value.

e Kiém dinh gida thuyét vé phdn phoi xdc sudt.
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. Klem dinh gia thuyét vé so sanh hai tham sé (ty 1& hodc trung binh) cta hai
tong thé.

PHAN II: QUY HOACH TUYEN TINH (4 PIEM)

IL.1. Cac dang bai toan quy hoach tuyen tinh (QHTT)
1. Thiét Igp bai toan QHTT tir vin dé thiee tién.
2. Bai todn QHTT va cac khai niém lién quan: ham muc tiéu, phuwong 4n, mién
rang budc, phuong an t6i wu (nghiém).
3. Céac dang co ban cua bai toan QHTT: dang téng quat; dang chinh tic (cac rang
budc chinh déu la phuong trinh, cac bién déu khdng &m); dang chinh tic chuin
(1a dang chinh tic ma cac vé phai trong cac phuong trinh rang budc chinh déu
khong 4m, ma tran h¢ sO ctia hé rang budc chinh ¢6 hang bang s6 phuong trinh
va khong qua s bién. Dong thoi ma trén he s6 d6 chira mot ma tran con don vi
hodc ma tran con so cap véi cap bang so rang budc chinh).
4. Blen d6i bai toan QHTT tir dang tong quat thanh dang chinh tac va tir dang
chinh tic thanh dang chinh tic chuan.
5. Phuong an cuc bién.

I1.2. Bai toan QHTT ddi ngiu
1. Cach thiét 1ap bai toan ddi ngiu cia mot bai toan QHTT cho trudc.
2. Pinh 1y can bang, dinh 1y d6 léch bu 4p dung dé kiém tra tinh t6i uvu cia mot
phuong an da cho hodc tim tdp phuong 4n tdi wu cua bai toan QHTT.

I1.3. Giai bai toan QHTT bing phwong phap don hinh

Ghi chu: Trong qua trinh on tip, nhdn manh cdc ndi dung chi in thuwong, so lwoc cdc
ndi dung chit in nghiéng.
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PHAN 1 ) ]
XAC SUAT

1. PHEP PEM VA TO HQP

1.1. Tém tit Iy thuyét

1.1.1. Quy tic cong
Gid st mot cong viéc V co thé thuc hién theo mot va chi mot trong K
phuong an loai trir 13n nhau V; hoidc V,, hoic ..., hodc V. S cach thuc
hién mdi phwong an V; 1a n; (i=1, 2, ..., K). Khi d6 s6 cach thuc hién
viccVIan +n,+...+ne

1.1.2. Quy tic nhan
Gia sir mot cong viée V c6 thé thuc hién theo k cong doan lién tiép hay
dong thoi Vi, Vs, ... va V. S6 cach thuc hién V; 1a ny(I=1,2, ..., K).
Khi d6 s6 cach thyc hién viéc V 13 ng.n,. ... Nk

1.1.3. T6 hop
Mdi tap con k phan tir khac nhau ctia mot tap hop n phan tir (0 < k <n)
duoc goi 1a mét t6 hop chdp k cia n phan tir d3 cho.

Ki hiéu s6 cac to hop chap k ctia n phan tir 1a CK. Ta c6 cong thirc tinh
s6 tO hop chap k ctia n phan tir nhu sau:
k_nt
Cn ~k!i(n=k)V
Chii y: Chon k phin tir (binh dang) tir tip hop n phan tir thi s6
cach chgnla C* (0 <k<n).
1.2. Vi du minh hoa

1.2.1. Vi du 1: M6t hop c6 10 vién phan gom 6 vién trang va 4 vién phan mau.
Lay ngau nhién ra 3 vién phan. Hoi c6 bao nhiéu cach lay sao cho:

a) Cac vién phan tuy y, khong chu y den mAu sac.
b) Lay duogc 2 vién trang va 1 vién mau
C) Lay dugc khong qua 1 vién phan tréng.
d) Lay du0’c it nhat 1 vién phan mau.
Ddp so: a) C2 =120; b) CZ.C;=60;
c) C2+CiCz=40; d)C2—CZ2=100.

1.2.2. Vi du 2: M6t 16 hang 15 san pham gom 4 san pham loai I, 5 san pham lai
II, 6 san phém loai I1I. Chon ngau nhién 3 san phém dé kiém tra. Hoi cO
bao nhiéu céach chon sao cho:

a) Cac san pham tuy y, khong phan biét loai.
b) Chon dugc moi loai 1 san pham
¢) Chon duoc khong qua 1 san pham loai I.

0<k<n.
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d) Chon duoc it nhat 1 san pham loai I.
Ddp s6: a) C3; b) C;.C:Cs;
C) C13574 +C411C12574; d) C135 _C13574-

2. PHEP THU VA BIEN CO
2.1. M6 ta khai niém
2.1.1. Phép thir: Mot hanh dong ma ta thuc hién trong mot hoac mot nhém
diéu kién x4ac dinh nhiam nghién ctru nhitng hién tuong ngiu nhién goi 1a mot phép
thit.
MObi phép thir trong mon xac suat dong vai tro twong tu nhu vai tro ciia mot
“thi nghi€ém” trong cdc moén vat ly hoc, sinh hoc, y hoc, ... .
2.1.2. Bién cd: Céc két cuc c6 thé xay ra hay khdng xay ra sau phép thir duoc
goi 1a Ccac bién co.
2.1.3.Vidu 3
Mot 16 hang 10 san pham gdm 7 chinh pham va 3 phé pham. L4y ngau nhién
3 san pham cua 16 hang dé kiém tra.
* Phep thu: hang dong ldy ngau nhién 3 san pham.
* Céc bién cb
- A: Ly dugc 2 chinh pham va 1 phé pham.
- B: Lay duoc ca 3 chinh pham.
- C: Lay dugc cé 3 phé pham.
- D: LAy dugc it nhat 1 chinh pham trong 3 san pham.
- E: Ca 3 san pham khong c6 phé phdm nao ma ciing khong c¢6 chinh pham
nao.
- F: Trong 3 san pham di 13y, tong s6 phé pham va chinh pham 1a 3.

2.2. Phén loai bién ¢

2.2.1. Bién c6 ludn xdy ra sau phép thir duoc goi 1a bién cé chdc chan, ki hiéu
Q.

2.2.2. Bién c6 khong bao gio xay ra sau phép thir duoc goi 13 bién c6 khong the,
ki hiéu 1a &.

2.2.3. Bién cb c6 thé xay ra, ciing c6 thé khong xay ra sau phép thir duoc goi 1a
bién c6 ngdu nhién (viét tait BCNN), ki hiéu 1a A, B, ..., Cy, C,, ...

2.2.4.Trong Vidu 3,taco: A,B,C,Dlacac BCNN; E= O, F=Q.

2.3. Cac phep toan va quan hé giira cac bién c6
2.3.1. Tong ciia hal bién cd
Cho hai bién cd A va B. Téng ctia A voi B, ky hiéu A + B (hay A U B), 1a
mot bién c6 xay ra khi A hoﬁc B xay ra:
(A+B xay ra) < (A x4y ra hodc B xay ra).
2.3.2. Tich cua hal bién cd
Cho hai bién ¢6 A va B. Tich cua A va B, ki hiéu A.B (hay AB hoic ANB),
1a bién cb xay ra khi A va B xay ra:
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(AB xdy ra) < (A xay ra va B xdy ra).
2.3.3. Quan hé xung khic va déi 1ap - Hé diy di cac bién cb
1. Quan hé xung khic: Hai bién cd A, B duoc goi 13 xung khdc néu ching
khéng cung xay ra sau phép thir. Nhu Véy,
(A, B xung khac) < (AB = Q).
2. Quan hé déi lap: Hai blen cd A va B duoc goi 1a déi Idp néu sau phép thu,
mot va chi mot trong chung phai xay ra. Nhu vay,

Lo 1n AB =@;
(A, B doi lap) < 1A+B _a

Ta ky hiéu B= A (doc 1a “ddi l1ap ctia A” hodc “phu dinh ctia A” hodc “khong A”.
3. Hg day dii cac bién c0: Hé n bién cd Ay, Ag,..., A, (1 <n e N) duoc goi la
hé day du néu sau phép thur, mot va chi mot bién co6 ctia hé xay ra. Nhu vay,

(He Ay, Ag,.... A, diy dit) < [A‘AJ’ SoLsi<isn
A+A+.+A =0
4. Quan hé dgc lap — H¢ dgc 1ap toan phan
- Hai bién ¢ A, B duoc goi 1a doc Idp néu sy x4y ra cta bién cb nay khong
hé anh hudong dén kha ning xay ra cua bién cd kia.
-Hénbiéncd Ay, Ay, ..., An(L<n e N) dugc goi la doc lap toan phadn néu
moi mot trong chung doc 1ap voi tlch cac bién cb con lai.
Chu V: - Hai bién cb ddi lap thi xung khic nhung hai bién ¢ xung khéc thi chua
chéc d6i lap.
- Hai bién cb xung khic hay ddi 1ap thi chac chan khong doc 1ap.
2.3.4. Vai vi du
1. Vi du 4: Mot sinh vién doc 1ap thi hai mén Toan, Ly. Goi T 1a bién ¢ sinh
vién d6 dau Toan, L 13 bién cb sinh vién d6 dau Ly.
Khi @6 T, L 13 hai bién ¢ doc 1ap, khong xung khac cling khong dbi 1ap.
Xét cac bien cd dudi day.

A Sinh vién do6 bi r6t mon Toan; B: Sinh vién d6 dau ca hai mon;
C: Sinh vién do6 dau it nhat 1 mon,; D: Sinh vién d6 bi r6t ca hai mon,;
E: Sinh vién d6 chi dau moén Ly, F: Sinh vién d6 chi dau mot mon,;

G: Sinh vién d6 dau khong qua mot mon.

Tacod: A =T:Sinh vién d6 r6t mon Toan; L: Sinh vién d6 r6t mon Ly;
B=TL; C=T+L=T.L+T.L+TL; D=TL;
E=T.L, F=T.L+TL, G=TL+TL+TL,

2. Vidu 5: Gleo mot con stc sac (hinh lap phuong gém 6 mat can doi dong
chat) trén mat phang nam ngang. Goi Ay la b1en cd xuét hién mat k cham, L 1a bién
¢ xuét hién mat c¢6 sd chdm 1é, C 1a bién c¢b xuat hién mit c6 sé cham chin.

Khi do, ta co:

- Hé 6 bién cd Ay, A,, ..., A 1a hé day du.

-C=A2+A4+A6; L=A1+A3+A5.

Tém tit 1y thuyét va bai tap
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3. PINH NGHIA XAC SUAT
3.1. Pinh nghia xac suit theo quan diém c6 dién
Cho T 13 mot phép thir, A 13 bién cb c6 thé xay ra trong phép thir d6. Gia st
- Sau phép thir T c6 tit can truong hop dong kha ning co thé xay ra;
- Trong s6 d6 c6 m truong hop 1am bién ¢b A xuét hién.
Khi d6 xéac suit ctia bién cb A, ki hiéu la P(A) dugc xéac dinh nhu sau

P(A) = m _ sotruong hop lam A xay ra
so tat cac truong hop

3.2.Y _nghia cuaa xac suat: Xac suat ciia mot bién cd 1a mot 6 (thwong tinh o
dang phan tram) diing de 5 “do” kha nang (dé hay kho) xay ra hién cua bién cé dé
trong phep thir. Xac suat cang lon, kha nang xay ra bién cd cang nhiéu. Trong thyc
té, xac sudt P(A) cua bién cd A con goi 1a “khd néng xdy ra A”.

3.3. Céc tinh chit ciia xac suat
3.3.1. Vi moi bién cé A ta luén c6 0<P(A)<1.
3.32. P(©)=0; P()=1.
3.3.3. P(A)=1—-P(A).
3.4. Phuong phap tinh xac suat bang dinh nghia
Pé tinh x4c sudt ciia mot bién cd (don gian) bang dinh nghia, ta can thuc hién
cac budc sau day:
- Nhdn biét hanh dpng (phép thiv), tinh sé n tit cd cdc trwong hop cé thé
xdy ra sau hanh dong.
- Goi tén bién c6 can tim xdc sudt, tinh s6 m Cac trwong hop lam xudt hién
bién cé dé trong phép thit.

[ A . . ~ M . o Y S G
- Ap dung cong thirc dinh nghia Y tim xdc sudt cua bién co da cho.

3.5. Cac vidu ‘
3.5.1. Vi du 6: M{t chi doan c6 30 sinh vién nam va 15 sinh vién nir. Can

chon ra 8 sinh vién tham gia chién dich mua heé xanh. Tim x4c suat trong nhém chon

3 N5
1530

raco 3 sinh vien nit.  Ddp so: .

45

3.5.2. Vi du 7: Dé cuong thi mon Triét c6 70 cau hoi. Mot sinh vién chi 6n 40
cau. Cho biét dé thi tu luan gom 3 cau thugc dé cuong va néu sinh vién tra 161 ding
it nhat hai cau thi déu Tim xac suat sinh vién do6 dau mon Triét.

Dap so

3.5.3. Vi du 8: Tung 2 dong tién, mdi dong c6 mot mit sip va mot mit ngira.
Tim x4c suit dugc
a) 2 mit déu sap. b) 2 mit déu ngira. ¢) 1 mat sap va 1 mit ngira.
Trong ba bién c6 trén, bién ¢ nao thudong xay ra nhiéu hon?
Ddp sé:  a) 25%; b)25%; c) 50%; Bién cb & cau c) thuong xay ra nhat.
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3.5.4. Vidu 9: Liy ra 8 14 bai tir bo bai ¢ 52 14. Tim x4c suit 1iy duoc

a) 3 14 mau do. b) it nhat 1 14 mau do.
) 3 5 c8
Pip sé: a) S8 pyg T2
Cs, cgz

4. CAC CONG THUC TiNH XAC SUAT

4.1. Cong thirc cfng xac suat ’ ’
Cho hai bién co A, B. Can tinh xac suat cua A + B theo xac suat cua A va B.

4.1.1. Truomg hop cac bién c¢6 xung khic

P(A +B) =P(A) + P(B) néu A, B xung khic;

P(A1+ ... + A) = P(A) + ... + P(A) néu Ay, ..., A, xung khac timg dai.
4.1.2. Tru’()'ng hop cac bién cb bat ky, khong nhat thiét xung khic

P(A + B) = P(A) + P(B) — P(AB);

P(A + B + C) = P(A) + P(B) + P(C) - P(AB) — P(BC) — P(CA) + P(ABC).

4.1.3. Cac vidu
Vi du 10. Mot 16p hoc c6 50 sinh vién, trong do cf) 35 nguoi dau mon Toan,
28 nguoi dau moén Ly, 20 nguoi dau ca hai mon. Goi ngau nhién mot sinh vién cua
16p. Tim xéc suat sinh vién d6 dau it nhat mot mon.
Pip s w_ 86%.
Vi du 11. Trong hop phan ¢6 50 vién gom 10 vién mau va 40 vién trang. Lay
ngau nhién 5 vién phan. Tim xac suét lay duoc

a) 1vién phe,m mau. b) 'Il'oém,phén tréng.’
c) Nhiéu nhat 1 vién phan mau. d) It nhat 1 vién phan mau.
1 C4 C5 Cl C4 C5 CS
Ddp 56 a) CioCuo . . p) 240 o) Z0Z0 | Za0. g1 240
Cgo Cs Cop  Co Cs,

4.2. Xac suat co dieu kién va cong thirc nhan xac suat

4.2.1. Xac suat cé diéu kién: Cho hai bién c6 A, B. Gia sir B da x4y ra roi. Khi
d6 xé4c suat cua A duogc tinh trong diéu kién B d4 xay ra goi 14 xdc sudt cé diéu kién,
ky hiéu P(A/B) — doc 13 “xdc sudt ciia A trong diéu kién B (dd xdy ra)”. Tuong tu
P(B/A) 1a “x4c suét ciia B trong diéu kién A (di xay ra)”.

4.2.2. Nhan xét: Su khac nhau giita xac suat (vo diéu kién) P(A) voi xac suat co
diéu kién P(A/B) cho ta biét A, B khong doc 1ap. Tuong tu ddi véi P(B) va P(B/A).
Noi cach khac, ta co
P(A)=P(A/B);

(A, B doc lap) < P(B)=P(B/A).
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4.2.3. Cong thirc nhin xac suat

(1) Trudng hop cac bién cd doc lap

P(AB) = P(A) P(B) néu A, B doc lap;

P(A1A;....A) = P(A)P(A,)...P(A) néu ApA,...., A dde 13p toan phan.
(2) Trudng hop cac bién cd tly y, khdng nhit thiét doc lap

P(AB) = P(A) P(B/A) = P(B) P(A/B);

P(AlAz....Ak) = P(Al)P(Az/Al)...P(Ak/Al...Ak_1).

4.2.4. Cac vidu
Vi du 12. M6t sinh viéndoc 1ap thi Toan va Ly . Cho biét xac suat ddu hai
mon d6 1an luot 14 0,9; 0,8. Hay tinh cac x4c suat sau day

a) Sinh vién d6 rét ca hai mon. b) Sinh vién d6 chi dau Toan.
¢) Sinh vién d6 dau ca hai mon. d) Sinh vién d6 chi ddu mdt mon.

e) Sinh vién d6 dau khong qua mot mén.  f) Sinh vién d6 dau it nhat mot mon.
Ddp so: a) (1-0,9)(1-0,8); b)0,9(1-0,8); c) 0,9.0,8;
d)09(1-08)+(1-09)08; e)(@+(d)=1-(c); f1l-(a).
Vi du 13. Mot xa thu ban hai vién dan, x4c suat ban trang timg vién lan luot
14 0,6 ; 0,7. Tim xAc suat anh ta ban tring
a) Ca hai vién. b) Chi vién thtr nhat. ¢) Chi mot vién.
d) it nhat mot vién. e) Khong qua mot vién.
Ddp sé: a) 0,6.0,7; b) 0,6(1 —0,7); c) 0,6(1 —0,7) +(1 —0,6)0,7;
d1-(1-0,6)1-0,7); e)(1-0,6)1-0,7)+(c).
Vi du 14. M{t cau bé c¢6 10 cai but chi trong dé c6 7 but den, 3 but mau. Cau
bé cho anh minh 2 c&i but, sau d6 cho chi minh 1 cai bat. Tim x4c suét ciu bé con
lai

a) Toan but den. b) 2 bat mau. ¢) 1 bat mau.
d) It nhat 1 bat mau. e) Khéng qua 1 bat mau.
CZ 1, C? 3 Clcte C2 7 Clct2
Da Q) —=.=; b)) =L =427 ) =S+ 215
P So C120 8 ) C120 8 ' C120 8 C120 8 ! C120 8

d)1-(@); €)@+ ()
4.3. Cong thirc xac suat diy di va cong thirc Bayes
4.3.1. Ngi dung cong thic o
Cho hé d'Q}y dljl cac bien c0 Ay, Ay, ..., A, va B la bién co tuy y xay ra khi
mot trong cac bién co cua hé do xay ra. Khi do, ta cé

P(B) = P(A)P(B/A;) + P(A2)P(B/A,) + ... + P(An)P(B/AY);

P(A)P(B/A)
P(B)

P(A/B) = k=1,2,...,n.

4.3.2. Cac vidu

Vi du 15. Cho 3 cai hop dung bt hinh dang giéng nhau. Hop thir nhét c6 2
but do, 8 but xanh. Hop thir hai c6 3 but do, 7 but xanh. Hop thur ba c¢6 4 but do, 6
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but xanh. Liy ngdu nhién mot hop, tir d6 1dy ngu nhién 3 cai bat. Tim xac suét ldy
duoc

a) 3 but do. b) 1 but do. ¢) It nhat mot but do.
. 1, C¥ C} 1 ,Cic? c:lc:2 c:lc:2
Ddp so: a) Z(0+==2+=4); b) ( 3 6);
3 C130 C130 C130 C130 C130
1,C8 c3 C3
c)l- —( +=5).
3°Cpy C130 Cio

Vi du 16. C6 hai 16 hang dung céc thiét bi dién ttr. Lo thir nhét c6 3 phé pham
va 7 san pham tot. Lo thir hai c6 2 phé pham va 6 san pham t6t. Tir 16 tht nhét 14y ra
2 san pham bo sang 16 thtr hai. Sau d6 tir 16 thir hai 1dy ra 3 san pham.

a) Tim x4c sudt lay ca 3 san pham l4y ra sau cung déu tét.

b) Biét rang trong 3 san pham l4y ra sau cung, c6 it nhat 1 phé pham. Tinh
xé4c suat dé ca 2 san pham bo tir 16 th nhat vao 16 thi hai 1a phé pham.

C2 C3
73(1_73
cz c? cz2c cic; cd C2 C
Dip 56: 2) Foert ey ar g b)M'
Ch Ch ChCh Cf Cy 1-(a)

Vi du 17. M6t nha mdy c6 ba phan xuong cling san xuat mot loai san pham.
Phan xudng thir nhat san xuat 25%, phan xudng thir hai san xuit 35%, con phan
xudng thir ba san suat 40% tong sd san pham cia ca nha mdy. Ti 18 phé pham cia
ting phan xudng lan luot 13 1%; 3%; 2%. LAy ngau nhién mot san pham trong kho
hang ctia nha may.
a) Tim x4c suét lay dugc phé pham.
b) Gia str da 1ay dugc phé pham, tim xac suat phé pham d6 do phan xuong thir nhat
san Xuat.
Ddp sé: a) 0,25.0,01 +0,35.0,03 + 0,4.0,02; b) (0,25.0,01) : (a).

4.4. Cong thirc Bernoulli
4.4.1. Noi dung cong thirc

- Gia str, mdi 1an thue hién phép tht T, xac suat xéz ra A (x4c suat thanh cong) 13
P(A) = p (0 <p <1) khdng d6i. bat q =1-p = P(A) la xac suat khong xay ra A
sau mot lan thu. ‘

- Ta thuc hién phép thtr T 1dp di 1dp lai n 1an mot cach doce lap.

- Ky hiéu Py(k) la xac suit A xdy ra dung k lan trong n 1an thir; P,(Ki;k2) 12 xac
suat A xay ra tir ky 1an dén k, lan trong n 1an thir (0 <k <n; 0< k, <k, <n).

Khi @6 ta cé

Pu(k) = CXpkg"*;0<k<n.
I(2

Pa(kiko) = > Ckp*g™™*; o<k <k, <n.
k=l
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4.4.2. S6 nhiéu khi ning nhit , ,
S6 ko sao cho Pn(ko) 16n nhat so véi tat ca cac xac suat Pn(0), Pn(1), ..., Pn(n)

duoc goi la s6 nhiéu kha nang nhat s6 chac chan nhat. Ta c6
« —|"P—d hay np—q +1 khi np—qeZ;
o [np—q]+1 khi np—q¢Z.

4.4.2. Cacvidu
Vi du 18. M{t sinh vién thi 5 mon voi xac suat dau tung mon 1a 0,7. Tim xéc
suat sinh vién do

a) DAu3mon.  b) Khong dau mon nao. ¢) Pau it nhat mot mon.
Dap so: Dung Bernoulli véin =5;p=0,7;,q=0,3.
a) Ps(3)=...; b)Ps(0)=...; ¢)1-Ps(0)=....

Vidu 19. Mét xa thu da ban 6 vién dan. Cho biét xac suit ban triung muc tiéu
ciia moi 1an ban déu 1a 0,9. Tim x4c suat anh ta ban trung
a) 4 vién. b) khong qua 2 vién. c) it nhat mdt vién dan.

Dap s0: Dung Bernoulli véin=6;p=0,9; q=0,1.
a)Py(4)=...; b) Po(0; 2) = ...; c)1—Py(0)="....

5. LUQC PO GIAI BAI TOAN XAC SUAT
bPé gidl mot bai toan xac suat, ta can tuan thu lugc do dudi day.
e Buéc1 Doc dé bai (chua can chi y dén céac sb liéu cu thé), nhanh chong
phat hién hanh dong (tirc 1a phép thir) cua bai toan.

- Néu thay hanh dong duoc 1ip di lip lai nhiéu lan ddc lap va trong
mdi 1an XS thanh cong déu nhw nhau thi ding cong thirc Bernoulli.
Chi can xac dinh s6 lan lap n, XS thanh cong p trong 1 1an thir roi tinh
toan XS ngay theo yéu cau dé bai.

- Néu hanh dong khong 13p lai hoac ldp lai nhung khong doc 1ap hoac
lap lai doc lap nhung XS thanh cong thay d6i tiy theo mdi 1an thi cin
can cir vao cac két cuc c6 thé xdy ra sau hanh dfng Va can cir vao
yéu cau dé bai dé dit tén cac bién ¢d va tom tit yéu cau can tinh xac
suat nao.

e Buéc 2 Xét quan hé giita cac bién ¢ can tinh xac sudt va cac bién cd don
gian hon dé quyét dinh cin dung cong thirc nao trong cac cong thiic cong
, nhan x4c suat day du hay Bayes.

- R rang khi gip cac bién cb tong hay tich thi dung cac cong thirc cong,
nhan x4c suat.

- Khi thdy xuat hién mot hé day du cac bién cb hodc thay hanh dong
duogc chia hai giai doan, cac két cuc cua giai doan sau phu thudc vao timg
két cuc cta giai doan dau thi néi chung 1a dung cong thirc xac suat day du
hoac Bayes.

Tém tit 1y thuyét va bai tap 11
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e Buéc3 Doc ki cac sb liéu di cho trong gia thiét cua bai toan dé rap vao
cac cong thue da dung va tinh toan dén dap so.

6. PAI LUONG NGAU NHIEN
6.1. M6 ta khai niém dai lwong ngiu nhién

6.1.1. Pai luong ngau nhién (PLNN) hay bién ngiu nhién (BNN) la mot dai
lirong (ttrc 13 co gia tri; can, dong, do, dém dugc) co thé nhdn gid tri ndy hay
khdc mot cach ngdu nhién véi nhitng xdc sudt nhat dinh.

6.1.2. C6 thé hinh dung mdi DLNN nhu 13 viéc gin mot phép thir véi mot tap
gia tri s6 xac dinh nao d6 sao cho mdi két qua ciia phép thur tuong tmg voi duy
nhat mot gia tri s6 nhét dinh (thudc tap gia tri ) do) voi mot xac suat xac dinh.
6.2. Chuy

6.2.1. DLNN hoan toan khac bién cb ngiu nhién (BCNN).

- DLNN c6 thé nhan gia trj nay, kia va khong c6 x4c suit.
- BCNN khong nhan gia tr1 nao nhung lai c6 mot xac suét xac dinh trong
nhimng diéu kién xac dinh.

6.2.2. Nhung PLNN va BCNN lai c6 quan hé mat thiét voi nhau. Gia s X 12
mot DPLNN bat ky. Khi ta gan cho X mot diéu kién nao do vé gia tri, ta s€ nhan
dugc cac BCNN: (X =x), (X <x),(X>Xx),(a<X<b),.......

6.3. Cac vidu

6.3.1. Vi du 20: Hoc ky nay, mdt sinh vién phai thi 5 mon. Goi P 1a s mon thi
sinh vién do thi dau. Khi do b 1a mot PLNN nhan gia tri thude tap {0, 1, 2, 3, 4,
5}. Taviét B = {0, 1, 2, 3, 4, 5}. Noi chung, cac bién cb (D = 1), (a<b<b), ... co
xac suit xac dinh; 1=0, 1,2, 3, 4, 5; ava b 13 hai so thuc tuy y,a<b.

6.3.2. Vi du 21: Goi T la nhiét d6 16p hoc sudt budi hoc. Khi d6 T 1a mot PLNN
nhan gia tri, chang han thudc [20° 30°]. Ta viét T = [20°, 30°]. NGi chung, cac
bién c6 (T =1°), (@° < T < b°), ... c6 x4c suét xac dinh.

6.3.3. Vi du 22: Goi S 1a s6 khach hang dén giao dich tai mot ngan hang trong
mot thang. Khi d6 S 1a mdt BDLNN nhan gid tri trong tap s6 tu nhién N =
{0,1,2,...}. Taviét S= {0, 1, 2, 3, ... }. Noi chung, cic bién c6 (S=n), (m < S <
n) c¢6 xac suat xac dinh.

6.4. Phan loai cac dai lwong ngiu nhién
6.4.1. PLNN roi rac: 1a PLNN ma tip cac gia tri ctia n6 cd thé danh s dugc
thanh day (hitu han hay vo han). Nhu vy, néu X = {Xy, Xo, ..., Xn} thi X 1a PLNN
roi rac hiru han; con khi X = {xq, Xy, ... ... } thi X 1a BDPLNN roi rac v6 han.
Pic biét , PLNN X = {C} chi nhan mdt gia tri duy nhat C duoc goi 1a PL hang
va dugc viet1a X = C,

6.4.2. DPLNN lién tuc: 1a DPLNN ma tap cac gia tri ciia n6 lap ddy mot khoang

hay doan nao do.

6.4.3. Vi du 23: BDLNN trong Vi du 20 1a mét BLNN roi rac hiru han, BPLNN

trong Vi du 21 1a mot PLNN lién tuc, PLNN trong Vi du 22 1a mot PLNN ro1 rac
vO han.
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6.5. Quy luét phéan phdi x4c suit ciia dai lwong ngiu nhién
6.5.1. Bang phan phdi x4c suit ciia PLNN roi rac
1. Khai niém: Cho X = {Xy, Xp, ..., Xp (, ...)} 1a mot DPLNN roi rac httu han
(vohan). bat p; = P(X =x;),i =1,2,...,n (,...).

Khi d6 bang sau day duoc goi 14 bang phdn phdi xdc sudt cua X:
X ‘ X Xp ... Xn (...)
P | D D ... pn (...)
Bang phan phéi X4c suit c6 cac tinh chét sau

(1) 0<pi<y; (2 2Pi=% (P@sX<b= D p.

asx;<b

2. Vidu
Vi du 24: Goi X 1a s6 mén thi ¢au caa mét sinh vién trong hoc ki’phéi thi 5
mon. Khi d6 X nhan céac giatri: 0, 1, 2, 3, 4, 5. Gia sir X ¢0 bang phan phoi xac suat
dudi day.

X 0 1 2 3 4 5
P 005|015 | 03 | 0,33 | 0,15 | 0,02
Tir bang ta ¢6 xac suat thi dau 4 mdn cua sinh vién d6 1a 0,15; xac suat thi
dau ca 5 moén la 0,02. Trong cac xac suat ta thay P(X = 3) I6n nhat nén kha
nang sinh vién dau 3 mdn 1a nhiéu nhit. ,
, Vi du 25: M6t xa tha dugc phép ban 3 vién dan. Goi X la s6 vién dan anh ta
ban tring bia. Hay lap bang phan phoi xac suat ctia X trong hai truong hop sau:
a) Biét xac suit ban tring muc tiéu cua mdi vién dan déu 0,8.
b) Biét xac suat ban trang muc tiéu cua ba vién dan lan luot 120,7; 0,8; 0,9.
6.5.2. Ham phan phoi x4c suit ciia PLNN bat ky ’
1. Khai niém: Cho X la mdt PLNN tuy ¥ (roi rac hoac lién tuc). Ham so
F(x):=P(X<x); xeR
duoc goi la ham phdn phoi xdc suat cia X.
2. Tinh chat: Ham phan phdi xac suat (PPXS) c6 céc tinh chét sau
(1) F(x) 1a ham khong giam;
2 0<Fx)<1,VxeR;
(3) lim F(X) =0 : lim F(x) =1;
X—>—00 X—>+00
(4) P(@<X<b)=F(b)-F(a),véimoia,b € R,a<h.
(5) (F(x) lién tuc) < (X lién tuc).

3. Nguoc lai, néu F(X) 1a ham s6 xéac dinh trén R va c6 céac tinh chat (1), (2),
(3) thi F(x) 1a ham phan phoi xac suat cia mot PLNN X nao do.

Néu X 12 DPLNN 10i rac hitu han c6 bang phan phdi xac sut
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X ’ X1 Xo ... X (...)
Pl m P, ... Pn (...)
trong dd X; < X, < ... < X,,, thi ham phan phdi xac suét cia X 1a
g phan p
( 0 néu X < %
pl né’u Xl X < Xz
_ _ 4 P+ P n€u Xy < X< X3, ...
F(X) = Z Pi = 1o .
% <X P+ Po+..t Ppgn€u X, g S X< X,
1 nfu X, < X

6.5.3. Ham mat dd xac suit ciia PLNN lién tuc
1. Khai niém: Cho X 1a mot DLNN lién tuc nhan gia tri trong khoang (a, b)
(-0 <a<b<+o0)hay doan [a, b] (khi a, b hitu han). Ham mdt do xdc sudt cua X
Ia ham so f(x) x&c dinh trén (a, b) hay [a, b] boi hé thire dudi day.

P(x—Ax< X <x+AXx).
DAY ; X € (a, b) hay [a, b].

f0: = im,

(Ax>0)

2. Tinh chit: Cho X 1a mot DLNN lién tuc nhan gia tri trong khoang (a, b)

(— 0 < a< b <+ ) hay doan [a, b] (khi a, b hiru han) v&i hdm mat do Xac suat £(x)
va ham PPXS F(x). Ta co

b
(1) f(x)=20,vxe(ab); (Z)If(x)dx:l;

p
(3) Pla < X < p) = j f(x)dx; @, f < (a,b).

o

(4) Néu F(x) kha vi thi F’(x) = f(x), Vxe(a, b).

(5) F(x) = f f(t)dt,Vxe R.

— 00

6.5.4. Cac diic trung ciia dai lrgng ngiu nhién

1. Ki vong: Cho X la mot DPLNN. Ki vong cua X, ky hiéu E(X), la gia tri
trung binh theo x4c sudt ctia X. C6 thé hinh dung E(X) la gia tri ma X co thé
nhan hoic giao dong xung quanh d6 véi xac suat 16n nhat.

2. Phwong sai: Cho X la mot PLNN. Phuong sai cua X, ky hiéu D(X) hay
Var(X) 1a s6 dugc xac dinh boi:

Tém tit 1y thuyét va bai tap 14
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D(X) = E((X - E(X))Z) = E(X?) - (E(X))* 20

Phuong sai cua X chinh 13 trung binh cta binh phuong sai sé (d0 léch)
gitta X va ki vong cua X.

3. P§ léch chuin: S6 o(X) = /D(X) ( > 0) dugc goi 1a dé léch chudn cua
X. D6 chinh Ia trung binh cua sai s6 (d6 1éch) gitra X va E(X).
Khi X 1a DLNN rdi rac c6 bang phan phdi xac sut
X ‘ X1 Xo ... Xn (...)
Pl p P2 .. o (..)

2
thi  E(X)= D %Pi; E(X?) =Y xpi; D(X) = > xEn (inpiJ .
i i i i

4. Quan h¢ va cac phép toan trén cac PLNN

- Hai DLNN duoc goi 1a déc ldp néu viéc PLNN ndy nhan gia tri nao
khong hé anh huong dén PPXS ciia PLNN kia. Néu trai lai, ta bao hai PLNN d6
phu thugc.

- Ta sé& chi xét phép toan cong va nhan dbi voi cac PLNN roi rac hitu han
doc 1ap va trén cac vi du cu thé.

Vi du 26: Cho hai PLNN doc lap X va Y ¢6 bang PPXS nhu sau

X| o 1 2 Y| -1 1 2
P|02 03 05 P|04 03 03
Hay lap bang phan phdi xac suét cua cac dai luong X + Y, XY.
Gidi DPbi véi timg phép toan, ta 1ap bang ghi cac gia tri va xac suat tuong tng.

X 10 1 2 X |0 1 2
Y 0,2 0,3 0,5 Y 0,2 0,3 0,5
-1 -1 0 1 -1 0 -1 -2

04| 008| 0,12 0,20 0,4 0,08 0,12 0,20
1 1 2 3 1 0 1 2

0,3| 0,06| 0,09 0,15 0,3 0,06 0,09 0,15
2 2 3 4 2 0 2 4

0,3| 0,06 0,09 0,12 0,3 0,06 0,09 0,15

Bing X +Y Bang XY

T Bang X +Y suyra
X+Y={-1,0,1,2 3, 4}.
P(X+Y=-1) =008, P(X+Y=0)=012;
P(X+Y=1) =020+006=0,26; P(X+Y=2) =0,09+0,06 =0,15;
P(X+Y=3)=015+0,09=0,24; P(X+Y=4) = 0,15.
Viy, bang phan phdi xac suat ciia X + Y 1a

X+Y | -1 0 1 2 3 4
P | 0,08 0,12 0,26 0,15 0,24 0,15
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Tt Bang XY suy ra
XY =4{2,-1,0,1, 2, 4}.
P(XY=-2) =0,20,
P(XY=-1) =012,
P (XY= 0) = 0,08+0,06 +0,06=0,20,
P(XY=1) = 0,09,
P(XY=2) =015+0,09 =0,24,
P(XY=4) = 0,15.
Vay, bang phan phdi x4c suét ciia XY 1a
Xy | -2 -1 0 1

PGS-TS Lé Anh Vi

P | 0,20 0,12 0,20 0,09

5. Tinh chét cia céc dic trung

(1) E(C) =C, D(C) =0, C 1a BL hang.

(2) E(CX) = C.E(X), D(CX) = CZD(X).

(3) E(X£Y) = E(X) + E(Y) khi X, Y tuy y.
(4) D(X£Y) =D(X) + D(Y) khi X, Y doc lap.
(5) E(X.Y) = E(X).E(Y) khi X, Y ddc lap.

0,24 0,15

Vi du 27: Tinh ki vong, phuong sai ciia X, Y, X +Y va ki vong cia XY.

6.6. Mot s6 phan phoi xac suat thong dung
6.6.1. Phin phoi nhi thire B(n, p)

Cho sb ty nhién duwong n va sé thuc p (0 < p <1). DLNN roi rac hiru han X =
{0, 1, 2, ..., n} duoc goi 1a cb phdn phéi nhi thire kiéu B(n, p), ky hiéu

X~B(n,p) néu

P.=P(X=Kk)=Ckp*q"*;g=1-p,0<k<n.

Khi @6 E(X) = np ; D(X) = npg.

Khi dé X ~B(n, p).

Nhw vdy: Gid siv méi lan thir, xdc sudt thanh cong la p (0 <p < 1).
Lap phép thur n lan doc ldp. Goi X la so lan thanh cong trong n lan thu.

Vi du 28: Ti 1¢ phé pham ctia mot nha may 1a 3%. Chon ngau nhién 15 san
pham trong kho hang cua nha may. Goi X 1a 0 phé pham c6 trong 15 san pham do.
Tim phan phdi xac suat ctia X va tinh ki vong, phuong sai, d6 1éch chudn cua X.
Dap so. X ~ B(15; 0,03); E(X) =15. 0,03 =0,45; D(X) = 15. 0,03(1 - 0,03).

6.6.2. Phan phdi siéu boi H(N, M, n)

Cho cac sb tu nhién n, N, M sao cho 0 <n<M<N. ODLNN ro1 rac hiru han
X =1{0,1, 2, ..., n} dugc goi la cb phan phoi siéu boi kieu H(N, M, n), ky hiéu

X~H(N, M, n) néu

Tém tit Iy thuyét va bai tap
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Ck Cn K
Pk=P(X=k)——CN Ms0<k<n

N

Khi do E(X) =np; D(X) =npg x 1 véip=yiq=1-p= M

Nhw vay: Gid si c6 16 hang N sin pham trong dé c6 M sin pham logi 1.
Chon ngdu nhién (khong hoan lai) n san pham tir 16 hang (0 <n <M <N).
Goi X la so sdan phdm loai I trong n san pham da chon. Khi do

X ~H(N, M, n).

Vi du 29. Mot 16 hang c6 30 san pham, trong d6 ¢6 10 phé pham. Chon ngiu
nhién (khong hoan lai) 5 san pham. Goi X 14 s6 phé pham trong 5 san pham d6. Tim
phén phdi xac suat cua X va tinh ki vong, phuong sai cta X.

Pap s6: X ~ H(30, 10, 5); E(X) =5(10/30); D(X) = 5(10/30)(20/30)(25/29).
6.6.3. Phdin phoi Poinson P(a)

Cho s6 thuc a > 0. Dai lwong ngcfu nhién roi rac vo han X = {0, 1, 2, ...}
dwoc goi la ¢é phdn phéi Poisson kiéu P(a) (a dwoc goi la tham s6), ki hiéu X~P(a),
néu

—a k
P=PX=k=2 k=012

kl
Khi @6 E(X) =D(X) = a.

Nguwoi ta chirng dwoc r&ng s6 luwong Izhén tiv ddu vao ciia méi hé phuc vu
cong cpng déu cé phin phoi Poisson kiéu P(a) véi a thich hop (a thuwong dugc
woc luwong bang phwong phap thong ké).

6.6.4. Phan phdi chuan va chuan tic
1. Phan phdi chuin: Cho p 1a mot hang sd, o 1a mot hang s6 duong bat ky.
DLNN lién tuc X goi 1 ¢6 phdn phéi chudn kiéu N(u; 6°), ky hiéu X ~ N(u; o),
néu X c¢6 ham PPXS nhu sau:
x _(t=u)” w)?
J' 20° gt :x e R.

F(X): =
(x):=— \/—
Khi d6 E(X) = p; D(X) = 6% , 6(X) = 0.
2. Phan phoi chuin tic: Néu X ~ N(0; 1) thi ta n6i X c¢6 phan phdi chuan
tac. Khi d6 ham PPXS ctia X duoc goi 1a ham phdn phéi Gauss v xac dinh
nhu sau:

t2

F(X): = e 2dt;x e R (co bang dé tra).

1

Nguoi ta con xét ham Laplace nhu sau:
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2

2¢t;x e R (co bang dé tra).

o(x) = J_ Je
Ham Laplace c6 cac tinh chat sau:
(1) o(x) 1a ham 1¢, tic 1a o(— X) = — ¢(X), v&i moi X > 0.
(2) »(0)=0; @(3) ~0,4997; (xX) = 0,5, vx > 3.
(3) F(x) =0,5+ ¢(x), X € R,
Do d6 chi can biét bang cta ¢(X) véi 0 < X < 3, ta ¢6 thé tinh duoc F(X), VX € R.
3. Chl y: Moi PLNN c¢6 phan phéi chuan déu c6 thé chuan tic hoa, cu thé 13

(X ~N(y; 6%)) < (Y _Xoa N(O;l)).
4. Tinh chit: Néu X ~ N(; o°) thi ta cé

P(a < X <ﬁ)=¢(ﬂ;”j—¢(“‘”j;

o

P(|X| <a)= 2(p(%j,a > u;

P(X >a)=o,5—¢(%j:1—l=(“;”j;

P(X <ﬂ)—05+(p(ﬂ ”) (ﬁ;ﬂ)

(o}

O day, F(x) 1a ham phan phéi Gauss, ¢(x) 1a ham Laplace.

6.6.5. Chy y trong thuc hanh

1. Gia str ¢6 16 hang N san pham trong d6 ¢c6 M san pham loai I. Chon ngiu

nhién 1an luot n san pham tir 16 hang (0 <n <M < N). Goi X 14 s6 san pham loai I
trong n san pham da chon. Khi d6 ta co:

- Néu n san pham duoc chon khéng hoan lai thi X co phan phdi siéu boi kiéu
H(N, M, n).

- Néu n san pham duoc chon ¢é hoan lgi thi X c¢6 phan phéi nhi thiae B(n, p)

o M
véip= .

- Khi N rdt Ié6n, n qud nhé so véi N thi sw khdc biét gitta ldy hodn lai va
khéng hoan lai la khéng dang ké, ta c6 thé xdp xi phdn phéi siéu bdi véi phdn phoi
nhi thire.

- Khi n khé 16n, p khd bé (p < 0,1), phdn phéi nhi thirc B(n, p) c6 thé xdp xi
Vvéi phén phoi Poisson P(np).

- Khi n kha lon va p khong qua bé khong qua lon (0,1<p<0,9), phin phéi nhi
thitc B(n, p) cé thé xdp xi véi phdn phoi chuan N(np, npq) véi g = 1 — p. Khi dé

1 k—np
f
Jnpg '\ \npgq

ko — np ki —np ko —np kg —np .
P(ky < X < ky) = p| =2 —p| 2 ~F|—2_F |_pl_ 2 F |
(= X = ko) (0[ g } (0[ Jnpq J F(\/np(l— p)] F[\/np(l— p)j
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Vvéi f(x) la ham mdt dé phdn phoi xdc sudt Gauss, o(x) 1a tich phan Laplace, F(x)
la ham phén phéi chudn tac hay phan phéi Gauss.

Tuy nhién, trong 6n tap thi, ta chi nhdn manh tinh_ding XS. Do d6 chii yéu
chi xét phan phoi nhi thirc va siéu bji.

2. Néu X la s6 heong phan tir dau vao ciia mét hé phuc vu cong cong trong
mot khodng thoi gian nao dé thi X ~P(a) vdi tham sé a thich hop. Pdc biét, khi ta
cho 6 lwong dau vao trong mot sé khodng thoi gian thi ta thiong ldy a la sé lwong
phén _tir ddu vao trung binh ciia méi khodng thoi gian.

Vi du 30: S6 lidu ciia mét hang hang khong cho thdy trong 1000 chuyén bay
thi co 18 truong hop hanh khach bi madt hanh Ii. Goi X la 56 truong hgp hanh khach
bi mat hanh Ii trong mét chuyen bay. Tim xdc sudt dé trong mot chuyén bay

a) Khéng ai bi mdt hanh Ii.

b) C6 mot hanh khéch bi mat hanh Ii.

Ddp s6: X ~P(a) véi a = 18/1000 = 0,018.

e %980,018° 1

a) P(X=0)= 0l ~ g00E
_.\_ €980 018" 0,018
b) P(X_l) = 1 = Q0018

Vi du 31: Quan sat 5 phit thdy c6 15 nguoi ghé vao mét dai Ii buu dién. Tim
xdc sudt trong mot phiit c6 4 nguwoi vao dai li buu dién do.
Ddp sé: Goi X la s6 ngueoi ghé vao buu dién dé trong 1 phit. Ta ¢6 X ~P(a)
. e 33 27
voia=15/5=3 PX=4)= AT gl
Vi du 32: Xdic sudt mét hép sita trong kho bi héng la 0,2%. Chon ngau nhién
800 hdp trong kho. Tim xdc sudt cé it nhat 2 hdp bi hong. Tinh ki vong, phirong sai
va do léch chuan cia sé hop stta bi hong trong 800 hop do.
Ddp sé: X ~B(800; 0,002) ~P(a) véi a = 800. 0,002 = 1,6.
P(X>2)~1-P0)-P(1) = ...,
E(X) = D(X) ~1,6.
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BAI TAP

1. O mot khu vui choi giai tri c6 3 loai dich vu A, B, C. Gia st cac khach hang
vao khu vui choi doc 1ap chon dich vu vui choi. Tinh xéc suét dé 3 khach hang
vao khu vui choi va chon dich vu khac nhau. Ddp sé: P=31/3=2/9

2. Lop hoc mon xac suét c6 64 sinh vién, trong do c¢6 15 sinh vién nit. Chon
ngau nhién mot nhom gdm 10 sinh vién. Tim x4c suét trong nhom chon ra c6

a) 4 sinh vién nir. b) khong qua 2 sinh vién nir.
C) it nhat 1 sinh vién nir.

Pip s6: a) C145 Cfg . b) Cis+CisCio +C5 Cl . )1 C_ig

ClO ClO

64 64 64

3. Tur mot cai hdop co 20 vién phan, trong d6 c6 5 vién phin mau, nguoi ta 1dy ra
6 vién phan. Tim x4c suat lay dugc

a) 2 vién phan mau. b) khong qua mot vién phan mau.
c) it nhat mdt vién phﬁn mau.
o C4 +CiC; CS
Ddp sé: a) =515 b)%, C)l—c—165
20 20 20

4. Cb ba nguoi, mdi nguoi ban mot vién dan vao bia véi xac suat ban trang lan
luot 12 0,6 ; 0,7 ; 0,8. Tim cac x4ac suit sau ddy:

a) Chi c6 nguoi thtr hai ban trang. b) C6 diing mot ngudi ban tring.

¢) Chi c6 nguoi thir ba ban trugt.  d) Co diing hai nguoi ban tring.

e) Ca ba nguoi déu bén tring. f) Khong c6 ai ban tring.

g) Co it nhat mot ngudi ban tring. h) C6 khong qua hai nguoi ban trang.

Ddp sé: a) (1-0,6)0,7(1 - 0,8);

b) 0,6(1-0,7)(1-0,8) + (1-0,6)0,7(1-0,8) + (1-0,6)(1 - 0,7)0,8;
¢) 0,6.0,7(1 - 0,8);
d) 0,6.0,7(1-0,8) +0,6(1-0,7)0,8 + (1 -0,6).0,7.0,8;
e) 0,6.0,7.0,8; f) (1-0,6)(1-0,7)(1-0,8);
g9)1-(f); h) ) +(b)+(d).

5. CO hai 16 hang, 16 tht nhat c6 10 san pham loai A, 2 san pham loai B; 16 thtr
hai ¢6 16 san pham loai A, 4 san pham loai B. Tir mdi 16 ta lay ngu nhién ra
mot san pham Sau do, trong hai san pham thu duogc lai 1dy ra mot san pham.
Tim xé4c suat dé san pham lay ra sau cung 1 san pham loai A.

., % 1016 2 4 10 4 2 16
Bp so: Ezol+ﬁz_oo+[ﬁz_o+1_22_o§

6. Hai may cing san xuat ra mot loai chi tiét. Nang suat ciia may thir hai gép doi
may thtr nhat. Ti 1& chi tiét dat tiéu chuin cua may thtr nhét 13 65%, ctia may
thi hai 1a 80%. Lay ngau nhién mot chi tiét tir 16 hang do hai may san xut.

a) Tim xac suét léy duoc chi tiét dat tiéu chuan.
b) Néu chi tiét d6 1a phé pham, tim x4c sut chi tiét d6 do may tht hai san xut.

Tém tit 1y thuyét va bai tap
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Pipsé: 2) 2065+2.08; b 3009
ap so. a)3., +3., ; ) 1—@

7. O mot ving ctr 100 nguoi thi ¢6 30 ngudi hat thude 13. Biét ti 16 ngudi bi viém

hong trong sé nguoi hat thube 14 60%, con trong s6 ngudi khong huat 13 10%.

a) Kham ngiu nhién mot ngudi. Tim xéac suat dé nguoi d6 bi viém hong.

b) Gia sir nguoi dugc kham bi viém hong. Tim xéc suat anh ta hat thudce.

¢) Néu nguoi d6 khong bi viém hong thi xac suat dé anh ta hut thudc bang bao
nhiéu?

Bapso a) 0,3.0,6 +0,7.0,1; b) (0,3.0,6)/(a); c)0,3(1—-0,6)/[1- (a)].

8. C6 bdn nhém xa thu tap ban. Nhém thir nhat c6 6 ngudi, nhém thir hai c6 7
ngudi, nhém th ba c6 8 ngudi va nhom thir tu c6 4 ngudi. Xac suat bin trung
dich cia mdi nguoi trong bdn nhém d6 1an lugt 14 0,8 ; 0,7 ; 0,6 ; 0,5. Chon
ngau nhién mot xa thu.

a) Tim x4c suat dé anh ta ban trang dich.
b) Gia sir xa tha ndy ban truot. Hiy x4c dinh xem ngudi d6 nhiéu kha ning ¢
trong nhom nélo nhét’7
, 8
Ddp sé: )—08+2507+2506+2505
b) So sanh dé lay XS 16n nhat trong 4 XS dudi day

6 7 8 4

1-(a) '~ 1-(a) 1-(a) 1-(a)

9. C6 ba cai hop dung but. Hop thir nhét c6 5 but do, 10 but xanh. Hop thtr hai co
3 bat do, 7 but xanh. Hop thtr ba ¢6 3 bat do, 4 but xanh. Tir hop thi nhat lay
ra 1 cai bat, tir hop thir hai 14y ra 2 cai, ciing bo vao hop thu ba.

a) Tim x4c suat dé trong hop tht ba s6 bat dé nhiéu hon sé but xanh.

b) Tur hop thl’r ba lay ra 2 cai but. Tim x4c suét lay duoc 2 but ciing mau.
2

Dap s0: a) 15C2 X

10 C2 C24+C2 (5 C2 10 CLC!) CZ2+C?
TERT T TliErr T ez | T A2
15C2 7 c3 |15C3 15°CZ | C3
10 C; 5 C;C;|C2+C2 5 Cf CZ+C?
S et NI S 1 B R Mt B
15C2 15°¢Cc3 |  c&2 156Cy  CZ

10. Gia st xac suét sinh con trai trong mdi lan sinh 1a 0,51. Mot gia dinh c6 sinh
4 ngudi con. Tim xéc suat dé gia dinh d6 co:
a) Hai con trai. b) Khéng qua mot con trai.
Ddp sé: Dung CT Bernoulli véi n=4; p=0,51; q=0,49.
a) P4(2); b) P4(0; 1) = P4(0) + P4(2) .
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11. Mot xa thi ¢6 xac suét ban tring dich & moi lan ban 14 0,7. Anh ta di ban 5
lan, mdi 1an 1 vién dan. Tim X4c sudt c6 3 vién trang dich. Tim xac sudt co
khong qua 3 vién trung.

Ddp s6: Ding CT Bernoulli véin=5;p=0,7; q=0,3;
Can t|nh P5(3) Va P5(0 3) 1- P5(4) P5(5)

12. Mot bai thi tric nghiém nhiéu lua chon gdm 12 cau hoi. Moi cau c¢6 5 phuong
an tra 10i, trong d6 chi c6 1 phuong 4n dung. Cho biét mdi cau tra 10i dung dugc
4 diém, mdi cau tra 10 sai bi trir di 1 diém. Mot sinh vién khong hoc bai nén da
lam bai bang cach chon ngiu nhién 1 phuong an tra 16i trong timg cAu hoi. Tim
x4c sut anh ta

a) Puoc 13 diém. b) Bi diém am.
Ddp sé: Dung CT Bernoulli véi n=12; p=0,2; q=0,8. Goik (0 <k <12) la
s6 cau sinh vién d6 lam ding. Piém ctia SV d6 1a P = 4k — (12 — k) = 5k — 12.
a) P(D =13) =P12(5); b) P(D <0)=P2(0; 2) = P15(0) + P1o(1) + P1o(2).

13. Mot tin hi¢u v6 tuyén duoc phat di 4 1an. Xac suét noi thu nhan duoc tin hiéu &

mdi 1an phat déu 1 0,4.
a) Tim xéc suat noi thu nhan dugc it nhat mot tin hiéu.
b) Mubdn xéc suat thu dugc it nhat mot tin hiéu khong bé hon 99% thi phai phat
t0i thiéu bao nhiéu 1an?
Huwoéng din va ddp so: Dung CT Bernoulli véi p=0,4; q=1-p =0,6.

a) N =4; P4(1; 4) = 1 —P40);

b) Can tim n dé 1 — P,(0) > 0,99.

Giai bat phuong trinh: 0,6" < 0,01 < n > 10gy0,01 < n > 10.

14. Cho mot md hinh don gian vé chting khoan. Trong mdi phién giao dich, xéac
suat gia ting 1én mot don vi 14 p, con xdc suat gia giam mot don vi la q =1 —p.
Sy thay doi gia ctia cac phién giao dich 1a doc 1ap.

a) Tinh xé4c suit dé sau 3 phién giao dich lién tiép gid ting 1én mot don vi.
b) Gia sir sau 3 phién giao dich lién tuc gia ting 1én mot don vi. Tinh x4c suét gia
tdng trong phién thur hai.
Huwéng din va ddp sé: Dung CT Bemoulh voin =3, p vaq=1-pda cho.
a) P3(2) =3p“q;  b) 2p° q/3p q=2/3.

15. Tai mot xi nghiép san xuat mot loai san pham, xac suat dé san pham ra lo bi
khuyet tat 1a 10%. Nguoi ta dung mot thiét bi tu dong kiém tra chét luong loai
san pham d6. Thiét bi d6 c6 kha niang phat hién dung san pham c6 khuyét tat voi
xac suat 85% va phat ding san pham khong bi khuyét tat véi xac suat 95%.
Chon ngau nhién 1 san pham di qua kiém tra.

a) Tinh xé4c suat dé san pham d6 bi két luan sai chat lugng cta no.

b) Biét rang san pham d6 bi két luan 13 c6 khuyét tat, tinh xac suat dé san pham
d6 thuc chat khong bi khuyét tat.

Huwéng din va ddp so: Goi

- X & bién c6 sp co khuyét tat; T 12 bién cb sp khong co khuyét tat;

- S 12 bién cb sp bi két luan sai; K 12 bién cb sp bi két luan 1a c6 khuyét tat.

Taco {X, T} 1a hé day du, P(X) =0,1; P(T) =0,9.

Tém tit 1y thuyét va bai tap

22



Tai liéu on thi TS cao hoc mén Toan PGS-TS Lé Anh Vil

a) P(S) =0,1(1 - 0,85) + 0,9(1 — 0,95);
b) P(K) =0,1.0,85 + 0,9(1 — 0,95);
_ P(MP(K/T) _0,9(1 - 0,95)
P(T/K) = PIK) P
16. Mot hop ¢6 9 san pham gdm hai loai chinh pham hoic phé phdm. Moi gia thiét
vé s6 chinh phém c6 trong hop déu dong kha nang. Mot khach hang rat ngiu
nhién 1 san pham tir hop dé klem tra thi thay chinh pham. Khach hang nay du
dinh s&€ mua hop san pham do neu kiém tra ngdu nhién thém 1 san pham nita van
dugc chinh pham. Tinh xac suat dé khach hang nay mua hop san pham do.
Huéng din va dap s6: Goi
- C; la bién co trong hop c6 dung i chinh pham 1=0,1,2,...,09.
- L; 12 bién ¢ sp dugc rat ra kiém tra & 1an thi i 1a chinh pham =1, 2.
- M 14 bién cb khéach hang dé6 mua hop san pham.
Ta can tinh P(M). Ta ¢6 {Cy, Cy, ..., Co} 1a hé day di. Theo gia thiét, ta co
P(Co) =P(Cy)=... =P(Cy) = P(Cj))=0,1;i=0, 1, ..., 9.
P(M) = P(L./L1) = P(L4L2)/P(Ly);

9
P(Ly) = S P(C)P(L/C) = 0,10+ 1/9+2/9 + ... + 8/9 + 9/9) = 0,5.
i=0

P(LiLy) = 3 PC)P(LL IC)

21,32,43 54,657
=010+0* 35758 38 98 98 O
17. Cé6 hai hop but. Hop thur nhét c6 7 but tim, 6 but xanh va 2 bat do. Hop thtr hai
c¢6 7 but tim, 3 bat xanh va 2 bat d6. Tir hop thir nhat 1dy ngau nhién 2 bt roi bo
vao hop thtr hai. Tinh xé4c suat dé trong hop thtr hai méi, s6 but xanh khac sé but
d6 biét rang 2 but 1ay tir hop thir nhat bo vao 1a 2 bat khac mau.
Ddp sé: Goi
- A la bién c6 2 bt 1ay tir hop tha nhat khac mau;
- B 14 bién ¢ trong hop thir hai méi, sé but xanh khac s but do.
P(B/A) = P(AB)/P(A) v&i

11 11 11 11 11
P(A) = C7C6+C7C2+C6C2; P(AB) = C7Cq +C6C;

l_\

OOIOO

6879
CRICRREC)

w

C72+6+2 C72+6+2
18. M6t xi nghiép c6 hai phan xuéng. Phan xudng tha nhat c6 10 may, phan
xuong thir hai ¢6 8 may. Cac may hoat dong doc lap voi nhau. Trong mot ngay
lam viéc, xac sudt mbi may trong phan xudng thir nhat bi hong 12 0,01; con xac
sudt mdi may ¢ phan xudng thir hai bi hong 1a 0,02. Tinh xé4c sut dé trong mot
ngay lam viéc xi nghiép co:
a) May hong ; b) Bing 2 may hong.
Dip s6: ) 1 — P1o(0; 0,01). Pg(0; 0,02);
b) P1o(0; 0,01).Pg(2; 0,02) + P1o(1; 0,01).Pg(1; 0,02) + P1o(2; 0,01).Pg(0; 0,02).
19. Mot ngan hang can tuyén nhan vién méi trong s6 10 tmg vién gom 1 sinh vién
t6t nghiép loai gioi, 4 sinh vién tot nghiép loai kha va 5 sinh vién tot nghiép loai
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trung binh cua khoa Tai chinh Ngan hang truong DPHKTL. Xac suit dé mdi sinh

vién tot nghiép loai gioi, kha, trung binh dugc tuyen lan luot 14 0,9 ; 0,7 ; 0,5.

Biét rang ngan hang chi tuyen dugc ding 1 nhan vién méi. Tinh x4c suat dé nhan

vién méi d6 1a sinh vién tot nghiép loai kha.

Huwéng din va ddp so: Dung CT Bernoulli cho ting loi Gioi, Kha, Trung binh.

- P 13 bién ¢6 ngan hang chi tuyén duoc dung 1 nguoi.

- K 12 bién ¢6 nguoi duoc tuyén 1a sinh vién tot nghiép loai kha.

Can tinh P(K/D) = P(PK) / P(D) voi

P(P)=0,9(1-0,7)*(1-0,5)° + (1-0,9) C;.0,7(1 - 0,7)%(1-0,5)° +
(1-0,9)(1-0,7)*Cl0,5".

P(PK)=(1-0,9)C;.0,7(1 - 0,7)%(1 - 0,5)°.

20.Mo6t xa thu dugc phéat 3 vién dan va dugc phép ban lan luot timg vién cho dén
khi trang muc tiéu thi dimg ban. Biét x4c suat ban tring timg vién déu 13 0,8. Goi
X 1a s6 vién dan trang muc tiéu va Y 1a sb vién dan anh ta dung. Hay lap bang
PPXS, ham PPXS va tinh ki vong, phuong sai, d6 1éch chuan cua X, Y.

Huwong dan: X = {0,1}; Y ={1, 2, 3}.
P(X=0)=(1-0,8)(1-0,8)(1-0,8) =0,008;
P(X=1)=08+(1-0,8)0,8+(1-0,8)(1-0,8)0,8 =0,992.
P(Y=1)=08; P(Y=2)=(1-0,8)0,8; P(Y =3) =(1-0,8)(1-0,8).

21.Mot hop chira 10 vién phan trang va 6 vién phan mau. Chon ngau nhién ra 3 vién
phan. Goi X 1a s6 vién phan mau lay dugc. Hay 1ap bang PPXS, ham PPXS cia
X. Tinh k1 vong, phuong sai, d9 1éch chuan cua X.

Dap s6: X~ H(16; 6; 3); E(X) = 3(6/16); D(X) = 3(6/16)(10/16)(13/15).

22. M01 thang, mot xi nghiép chic chin co 1, 2 hodc 3 ngay bi cit dién. S ngay bi
cit dién trong cac thang 1a doc 1ap. Xac suat dé trong mot thang co dung 1, 2
ngay bi cat dién lan lugt 1a 0,5 ; 0,3. Goi X 1a sd ngay bi cat dién & xi nghiép
trong 1 thang, Y 1a s6 ngay bi ctp dién & xi nghiép trong 5 thang lién tiép.

a) Lap bang PPXS, ham PPXS, tinh ky vong va phuong sai cua X.

b) Tinh ky vong, phuong sai cia Y.

Ddp sé:a) X ={1,2,3}; P(X=1)=0,5; P(X=2) =0,3;

P(X=3)=1-P(X=1)-P(X=2)=02.
b) Goi X; 14 s6 ngay bi cat dién ¢ thang thai (i=1,2, 3, 4, 5).
Y = X1+ X, + ... + Xs; Cac X; doc 1ap va co cung phan phdi nhu X.

Do do, ta co

E(Y) = E(X.) + E(X;) + ... + E(X5) =5E(X) =5. 1,7 =8.5;
D(Y) = D(X1) + D(Xz) + ... + D(Xs) = 5D(X) = 5. 0,61 = 3,05.

23.Mot sinh vién thi 4 mon, xac suat dau timg mon 13 0,7. Goi X 13 s6 mén anh ta
dau. Hay lap bang PPXS xac suét, ham PPXS va tinh ki vong, phuong sai ctia X.

Pdp so: X~ B(4;0,7); E(X)=4.0,7=2,8; D(X)=4.0,7.0,3=0,84.

24.Dé thi tric nghiém c6 20 cau hoi, mdi cau c6 4 phuong an tra 101, trong d6 chi co
1 phuong 4n ding. Mot sinh vién khong hoc bai nén khi di thi ¢4 chon ngiu
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nhién mot phuong 4n cho timg cau hoi. Goi X 1a s6 cdu anh ta tra 101 dung. Hay
tim phan phdi xac suat ciia X va tinh ki vong, phuong sai, 46 1éch chuan cta X.
Dap so: X ~ B(20; 0,25); E(X) =20.0,25=5; D(X) =20.0,25. 0,75 = 3,75.
25.Hai ddu thu A, B choi cd. Xac sudt dé A thing trong mdi van déu 1a 0,6. Ai
thang mot van thi nhan 1 diém, thua khong duoc diém nao. Gia st cac van dau
khdng c6 hoa. A s& thing chung cudc néu danh dugce 3 diém trude. B sé thing
chung cudc néu B danh dugc 5 diém trude. Goi X 1a s6 van can thiét dé phan
dinh thang thua. Lap bang PPXS, ham PPXS, tinh ky vong va phuong sai cua X.
Huong din va ddp sé:
A thang trong céac truong hop sau
- A;: Hoac A thang 3 van dau;
- A, : Hoic A thiang 2 trong 3 van dau va thang van tha 4;
- A;: Hoic A thiang 2 trong 4 van dau va thang van tha 5;
- A;: Hodac A théng 2 trong 5 van dau va théng van thu 6;
- As: Hoac A thang 2 trong 6 van dau va thang van thi 7.
B thang trong cac tinh huéng sau
- B;: Hoac B thang 5 van dau ;
- B,: HoacB thang 4 trong 5 van dau va théng van th 6;
- B;: HodacB thang 4 trong 6 van dau va thang van thi 7.
Nhu thé X = {3,4,5,6,7}.
P(X =3)=P(A,) = 0,6%:
P(X = 4) = P(Ay) = C#0,6°0,4. 0,6;
P(X =5) = P(A; + By) = C20,6%0,4%.0,6 + 0,4°;
P(X = 6) = P(A, + B,) = C20,6%0,4°.0,6 + C/0,6'0,4*.0,4;
P(X =7) = P(As + B3) = C20,6%0,4*.0,6 + C;0,6%0,4*.0,4.
26.C6 3 hop, mdi hop dung 10 san pham. SO phé pham c6 trong mdi hdp twong tmg
lal, 2 3.

a) Ly ngau nhién tir mdi hop ra mot san pham. Goi X 1a sd san pham tét cO

trong 3 san pham lay ra. Tim bang phan phdi xac suit ciia X va tinh E(X),
D(X).

b) Chon ngau nhién mot hop, roi tir hop da chon ldy ra ngau nhién 3 san pham.
Goi Y 1a s6 phé pham c6 trong 3 san pham lay ra. Tim bang phan phéi x4c suat
cua Y vatinh E(Y), D(Y).

Ddp so:a) X = {0, 1, 2, 3}

1 2 3.
10'10°'10"

23,183,127,

P(X=0)= 1010 101010 10'10°10°

P(X=1) = %
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8 3,927 1
=2 2943 4=,
P(X=2)= 10 1010 101010 101

b)Y ={0, 1,2, 3};

Kes

7. .9 8 7
.E’P(X_B)__O_O_O'

o

3 3 3 1~ 2 1~ 2 1~ 2
pry=0)= 2 Lot +Cr . pry =gy = L GG #OC +GC7
3 Cp 3 Cho
21 201 3
P(Y =2) = 1 0+C; C3+C C; CP(Y =3) = 1.0+O;|—C .
Ch 3 Ch

27.Mot hop dung 10 san pham trong d6 co 3 phé pham. Lay ngau nhién timg san
pham cho dén khi lay dugc san pham t6t thi dimg. Goi X 13 sé san pham 1ay ra.
Lap bang phan phdi xac suét va tinh ki vong, phuong sai cua X.
Ddp sé: X = {1, 2,3, 4}; P(X =1)=7/10; P(X = 2) = (3/10)(7/9);
P(X =3) =(3/10)(2/9)(7/8); P(X =4) = (3/10)(2/9)(1/8).
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PHAN 2

THONG KE TOAN HQOC

1.LY THUYET MAU
1.1. Tong thé va miu

1.1.1. Téng thé: Tap hop tat ca cac phan tir ma ta quan tAm nghién ctru trong bai
toan théng ké nao d6 duoc goi 1a ong thé. S6 phan tir cua tong thé duoc goi 1a dan
s6 cta tong thé. Dan sb thuong 13 16n — c6 thé vo han.

1.1.2. Mau: Mot tap con cac phﬁn tor dugc léy ra tu téng thé theo mot cach nao
d6 dé phan anh trung thanh tong thé duoc goi 1a mdu. S6 phan tir cia miu dugc goi
la kich thwdc mdu hay ¢d mdu . Kich thuge mau thuong 13 nho hon nhiéu so voi
dan so.

1.1.3. Phuong phap mau: Phuong phap mau 1a cach thire chiing ta phan tich dir
liéu trén mau roi rat ra két luan cho tong thé.

1.2. Phén loai miu

1.2.1. Mu dinh tinh: 13 mau ma ta chi quan tAm xem céac phan tir trong mau co

tinh chat T nao d6 hay khong. Khi d6 mau dugc cho ¢ dang:
- Kich thuéc mau: n
- S6 phan tir ¢6 tinh chat T cia mau: k (con goi 12 tAn sd mau)

1.2.2. Mau dinh hrong (gin véi moét PLNN X): 1a mAu ma ta can quan tim
xem xét dén céac gia tri ma PLNN X c6 thé nhan trén timg phan tir trong mau. Khi
d6 mau duoc cho & dang :

- Kich thuéc mau: n

- (314 tr1 cua cac phﬁn tr: X1, X2, vy Xn

Néu miu c6 cac phan tir c6 gia tri giébng nhau thi thuong dugc cho ¢ dang
bang phan phdi tan s6 mau nhu sau:

X ‘ X]_ X2 e Xm

Tan so ‘ Ny n, ... Nm

O day, n; 1a sO phan tir cia mau ma X nhén gia tri x;. Néu n; 1a s6 phan tir ciia mau

o \ . , A g oy _ ath
nhan gia tri trong khoang (a; , b;) thi ta xem chiing nhan gia tri chung la X = a'T

1.3. Céc diic trung ciia miu
1.3.1. Dac trung ctiia mau dinh tinh

- Tan suat mau (hay 12 ty 1é mau): = —

Vi du 1. Trudc ky bau ctr, ngudi ta phong van 1575 cir tri thi thdy c6 1212
nguoi tra 1o1 1a ung hd img ctr vién X. Tim ty 1€ mau ung ho tmg ctr vién X.
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Vi du 2.Nguoi ta bat duoc 1290 con c4, danh dau ré)i,thé lai vao ho nude. Sau
mot thoi gian bat lai 250 con thi thay ¢6 32 con bi ddnh dau. Hay tim ty 1€ mau bi

danh dau.

1.3.2. Cac dic trung cia mau dinh luwong
Cho mau dinh luong dudi dang thu gon

X (Xi)

X1

X2

Tan so(n;)

Ny

Ny

Ta ¢o6 cac dac trung mau nhu sau

e Trung binh mau X =

Do 1éch chuan mau

S|

m
> x|
i=1

Phuong sai mau

o2= X2

_(Yzzlzk:x. i
n «

O_nzx/;nz

Do 1éch chuan mau hiéu chinh

Phuong sai mau hiéu chinh [S?=c? , =——

- _ 2
S = O-n—l — On—l

Vi du 3. DBé nghién ctru nhu cdu mua gao & mot thanh phd, ngudi ta tién hanh
diéu tra mqgt so gia dinh va ghi két qua ¢ bang sau day.

Nhu cau S6 gia dinh Nhu cau S6 gia dinh
(kg/thang)

30-35 45 55-60 182

35-40 68 60 — 65 151

40 — 45 103 6570 115

45 -50 179 70—-75 94

50 - 55 208 75-80 55

a) Hay tinh cac dic trung mau.
b) Tinh ti I¢ mau c6 nhu cau trén 60 kg/thang.

Tém tit 1y thuyét va bai tap
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2. LY THUYET UGC LUQNG VA KIEM PINH THONG KE
2.1. Ly thuyét wée lwgng thong ké
2.1.1. Ta chi xét wéc lwong khodng hai phia ddi xing cho ti 1é va trung
binh ciia tong thé khi kich thwéc miu n>30, phwong sai tong thé chua

biét.
UGC LUQONG KHOANG POI XUNG
CHO TI LE HAY TRUNG BINH TONG THE
UOC LUQNG TY LE UGC LUQNG GTTB
(KY VONG)

N§i dung bai toan

Can nghién ciru ty 1é p cua cac phan
tir c6 1 tinh chit xac dinh nao d6 trén
toan bd téng thé. Can c vao mot
mau dinh tinh c6 kich thudc n
(n>30) hay dua ra mét khoang udc

Can nghién ciru gia tri trung binh (ky
vong) a= E(X) cuia mot DPLNN X
trén toan bo tong thé. Cin cr vao
mdt mau dinh luong kich thudc n
(n>30) hay dua ra mot khoang udc

luong pe(p,p,) voi do tin cay lugng ae(a,a,) voido tin cdy 1-«a

1—a d3 4n dinh trude. da an dinh trudec.

Thuat toan giai

Ty 16 mu | =% (%) Bude 1: TBmiu X
' n Tinh (cac) Do 1éch chuan mau hidu
Trong d6, K 13 tan s6 mau. dac trung mau chinh S
Buéc 2: Tra bang
Laplace, tim s0
Z, sao cho
2
l1-«
7 |=—=
¢[ ;‘J 2
f(1-f) Buéc 3: Tinh do el7 S
£=2,. - chinh x4c (sai s0) e
2
€
pe(p.p,) voidotincdy |Bwdc4:Duara | ae(a,a,) véido tinciy
1-a, 6diy khoanguée lugng | 1, 4 qay
g va két luan bai T — —
p=f-ep=T1+e (04N, a=X-s8,=X+¢

Chu y: Cac dang bai toan
e Bietdo tin cdy 1 — ava do chinh xdc g tim kich thudc mau toi thiéu.
e Biet do chinh xdc eva kich thudc mau, tim do tin cdy 1 — o
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2.1.2. Vi du 4: Kiém tra ngiu nhién 500 san pham ctia mot nha may thi thiy c6
360 san phém loai mot. Hay udc lugng ti 1€ san phém loai mot cua ca nha may
voi do tin cay 95%.

2.1.3. Vi du 5: Tai mét khu ring nguyén sinh, nguoi ta deo vong vao chan cua
1200 con chim. Sau mot thoi gian bat lai 250 con thi thdy 40 con c6 deo vong.
Hay udc luong s chim trong khu rimg d6 voi do tin cdy 99%.

2.1.4. Vi du 6: Diéu tra vé thu nhap ctia mot sé cong nhan trong mot Xi nghiép
ta dugc bang so li€u sau day:

Thu nhép (triéu dong/thang) | S6 cong nhan
5 15
6 20
7 35
8 15
9 10
10 5
a) Hay udc lugng thu nhép trung binh cia cong nhan toan xi nghiép voi do

tin cay 99%.

b) Nhitng ngudi ¢ thu nhap trén 7 triéu dong/thang 1a nguoi c6 thu nhap
kha. Hay udc lugng ti 1€ cong nhan c6 thu nhap kha trong xi nghiép voi do
tin cdy 95%. Néu xi nghiép c6 1800 cong nhan thi s6 cong nhan cé thu nhap
kha t6i thiéu ctia xi nghiép 13 bao nhiéu?

Tém tit Iy thuyét va bai tap
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2.2. Ly thuyét kiém dinh théng ké
2.2.1. Ta s€ xét kiem dinh mgt tham so doi xirng hai phia hoic m{t phia
cua (mot ) tong thé va kiém dinh so sanh hai tham so ciia hai tong the.

KIEM PINH MQT THAM SO HAI PHIA
CHO TI LE HAY TRUNG BINH TONG THE

KIEM PINH TY LE KIEM PINH GTTB (KY VONG)

Noi dung bai toan

Béng mot cach nao d(’),‘ ta dugc biét
rang ty I¢ p cua cac phan tu cua toan
bo téng thé c6 mét tinh chét xac dinh
nao do 1a p = p,. Hién tai, ta nghi ngo
rang p da thay doi. Pit gia thuyét
H:p=p,, d6i thuyét H:p=p,. Cin
cr vao mot mau dinh tinh kich thudc
n (n>30) hdy kiem dinh dé chap

Bﬁng mot cach nao do, ta di biét
rang ky vong cia DPLNN X trén toan
bd 1a a=a, Hién tai, ta nghi ngo
rang a di thay doi. Pat gia thuyét
H:a=a,, d6i thuyét H:a=a,. Cin
cir vao mot mau dinh lugng kich
thuéc n (n>30) hdy kiém dinh dé
chap nhan H hay bac bo H v6i mirc ¥

nhan H hay bac bo H v6i mirc y nghia nghia o da an dinh truge.

a da an dinh trudc.

Thuat toan giai

i Buéc 1 -TBmau X
Ty 1€ mau f Tinh (cac) - Bd 1éch chuan mau hiéu
dac trung mau chinh S=o, ,

Budc 2: Tra bang Laplace,

tim s6 Z,, sao cho
2

-«
Z |=—=
‘”[ z] 2

_ Bwde 3: Tinh gi4 tr1 tiéu
_(f-p)h g

Zy=-r——— chuan cua kiém dinh Zy=
Po (1_ DO)

Buéc 4: So sanh va két luan kiém
dinh vé1 mtc y nghia a.
- Néu |z,|]<Z,, thi chap nhan H.

2

- Néu |z,|>Z,, thi bac bo H
2
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KIEM PINH MQT THAM SO MQT PHIA
CHO Ti LE HAY TRUNG BINH TONG THE

KIEM PINH TY LE

KIEM PINH GTTB (KY VONG)

Noi dung bai toan

Bang mot cach nao do, ta di biét rang
ty 16 p cac phan tir cia toan bo tong
thé ¢6 mot tinh chét xac dinh nao d6
la p=p,.Hién tai, ta nghi ngo rang p
da thay doi. Dat gia thuyét H:p=p,,

d6i thuyét H:p> p, (hay H:

P < Po)-

Can ct vao mdt mau dinh tinh kich
thuéc n (n>30) hdy kiém dinh dé

chap nhan H hay bac bo H v6i muc ¥

nghia « di an dinh trudc.

Bang mot cach nao do, ta di biét rang
ky vong cia DPLNN X trén toan bd
tong thé 1a a=a,. Hién tai, ta nghi ngo
rang a da thay d6i. Diat gia thuyét
H:a=a,, d6i thuyét H:a>a, (hay
ﬁ:a<a0). Can cir vao mdt mau dinh
lugng kich thuée n (n>30) hdy kiém
dinh dé chap nhan H hay bac bo H véi

muc y nghia o da an dinh trudec.

Thuat toan giai

Ty 1é mau f

Budc 1
Tinh (céc)
dac trung mau

-TB mau X
-b6 léch chuan mau hiéu
chinh S= o, ,

Budc 2: Tra bang
Laplace, tim s6 Z, sao

cho (p(Za)=%—a

Bude 3: Tinh gia tri ti€u
chuan cua kiém dinh

Budre 4: So sanh va két luan kiém
dinh v61 mtc y nghia a.

-Khi H:“>” néu z,>Z, thi bac
b6 H, nguoc lai chdp nhan H.
-Khi H : “<”, néu z, <-Z,, thi bac
bo H, nguoc lai chép nhan H.
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KIEM PINH SO SANH HAI THAM SO

CHO Ti LE HAY TRUNG BINH CUA HAI TONG THE

SO SANH HAI TY LE

SO SANH HAI GTTB (KY VONG)

Noi dung bai toan

Xét sy giong nhau hay phan biét gitra
hai ty 1¢ p, p, cac phan tir c6 mot tinh
chit xéc dinh nio d6 twong g trén hai
tong the. Dat gid thuyét H: p, =p,, doi
thuyét H: p, # p,. Cin cir vao hai miu
dinh tinh twong Ung cua hai tong thé
kich thuéc n,n,(n, >30,n, >30), hay
kiem dinh dé chap nhan H hay bac bo
H v&1 mirc y nghia o da an dinh trude.

Xét su gidng nhau hay phan biét gitta
ky vong cua hai PLNN X3, X, tuong
mg trén hai tong thé. Dat gia thuyét
H:a =a,, ddi thuyét H:a #a,. Cin
ctr vao hai mau dinh lugng tuong tmg
kich
n,n,(n, >30,n, >30), hdy kiém dinh
dé chap nhan H hay bac bo H véi mirc

cia hai téng thé

y nghia o da an dinh trudc.

thudc

Thuit toan giai

Ty 1¢ mau f, f,

Buwdre 1: Tinh cac
dac trung mau

-TB maiu Z X_2

- Phuong sai mau hiéu chinh

2 2

2 _
S =0

2 _
n11'9 =0p 15

Buwéc 2: Tra bang
Laplace, tim s6

fi -1
1 1
it
O day,

_ nlfl +n2f2 _ kl +k2
ny +ny ny; +ny

Zy =

o

Buéc 3: Tinh gia
tri ki€ém dinh ti€u
chuan

H

Buérc 4: So sanh va két luan

kiém dinh vé1 muc y nghia a.

-Néu |Z,|<Z, thi chap nhan
2

Néu |Z,|> Z,, thibac bo H.

2
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BAI TAP
1. Bo duong kinh ctia mot s6 chi tiét do mot may san Xut, ta co bang s6 liéu sau:
Puong kinh (mm) S chi tiét
19,80 — 19,85 3
19,85 -19,90 3)
19,90 — 19,95 16
19,95 - 20,00 28
20,00 — 20,05 23
20,05 - 20,10 14
20,10 - 20,15 7
20,15 — 20,20 4
a) Hay u6c luong duong kinh trung binh cua cac chi tiét do may dé san xuat voéi

do tin cay 95%.

b) Hay udc luong ti 18 chi tiét dat tiéu chuan véi d6 tin cdy 99%, biét rang

nhiing chi tiét dat tiéu chuan phai c6 duong kinh tir 19,9 mm dén 20,1 mm.
2. Mudn biét s6 ca co trong mot ho 16n, nguoi ta bat 1én 2000 con, danh dau xong
lai tha ching xudng hd . Sau d6 ngudi ta bat 1én 400 con thi thdy c6 55 con bi danh
dau. Voi do tin cdy 95% hiy udc luong s cé trong hd. Cho biét mdi con cé c6 khoi
lugng trung binh 800 gam va mdi kildgam c4 ban duge 22000d. Ubc lwong doanh
thu khi ban hét s6 ca trong hd véi do tin cay 95%.
3.Theo mot sb lidu diéu tra vai nam trude, ti 18 nguoi méc bénh tai miii hong & mdt
thanh phé 13 6%. Hién tai, do sy 6 nhiém ngdy cang gia ting, nguoi ta du doan rang
ti 16 d6 di thay d6i. Kiém tra stic khoé ngau nhién 300 nguoi thi thay co 24 ngudi
mic bénh tai miii hong. V&i muc ¥ nghia o = 0,01 ¢6 co sd dé cho rang ti 1& nguoi
mic bénh tai mii hong c6 xu hudng ting 1én khong?
4. Khi diéu tri bang thudc A, ti 1& bénh nhan khoi bénh 1a 80%. Poi sang thudc B dé
diéu tri cho 1110 nguoi thi thay c6 920 nguoi khoi bénh. V&i mirc y nghia o = 0,02
c6 thé cho rang thudc B hiéu qua hon thuéc A hay khong ?
5. Mot may san xuat tu dong c6 ti 18 san pham khong dat tiéu chuan 1a 24%. Sau khi
ap dung phuong phap san xuat moi, nguoi ta ldy 40 thung hang, mdi thung c6 10
san pham dé kiém tra. Két qua cho trong bang sau

S6 san pham khong dat tieuchuan [0 |1 [2 [3 |4 |5
S6 thung hang 110 |9 |8 |6 [5 |2

Véi mirc y nghia o = 0,05; hidy danh gia hiéu qua cua phuwong phap san xuat méi
nay.

6. Theo ddi sd tai nan lao dong cua hai xi nghi¢p trong mdt thoi gian ta cod sb lidu
sau. Xi nghiép th nhat : 20 tai nan/400 cong nhan. Xi nghiép thir hai : 28 tai
nan/500 cong nhan. Hoi c6 su khac nhau dang ké vé chat lugng cong tac phong ho
lao dong ¢ hai xi nghiép d6 v61 muc ¥ nghia o = 2%?

7. Theo phuong phép nudi thir nhat, ti 1& ga bi bénh trong dan ga la 0,06. Theo
phuong phap nudi tht hai, kiém tra thdy c¢6 5 con bj bénh trong dan ga 100 con.
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Véi muc ¥ nghia o = 5% c6 thé két luan rang ti 16 ga bi bénh khi nudi theo phuong
phap thir hai thap hon khong?

8. Khéi luong cua mot loai san phém do mdt nha may san xuét 1a dai luong ngau
nhién c6 phan phdi chuan véi khoi luong trung binh quy dinh 14 500 gam. Nghi ngo
khéi lugng cua loai san pham nay c6 xu huong giam siut, ngudi ta da can thir mot so
san pham va thu dugc két qua ghi & bang sau.

Khoi lugng (g) 480 485 490 495 500 505 510
Sosanpham [2 3 8 5 3 10 4

V6i mirc y nghia o = 2%, hay két luan vé diéu nghi ngo do.
9. Kiém tra cac san pham do hai phan xudng san xuit, ta c¢6 cac sb liéu sau day.

Phén S6 san pham | Khoi lugng | Phuong sai | S6 phé pham
xudng dugc kiém tra trung binh (Kg) | mau hiéu chinh

1 900 50,2 0,16 18

2 800 50,1 0,20 15

a) V6i murc ¥ nghia 0,05 c¢6 thé coi khéi lugng trung binh cua cac san pham do hai
phan xudng san xuét 1a nhu nhau dugc khong ?

b) Vi muc ¥ nghia 0,01 ¢ thé coi ti 16 phé pham cua hai phan xudéng cling nhu
nhau hay khong ?

10. Kiém tra 100 san pham do mdy thir nhat san xuét ta thay khdi lugng trung binh
la 251g, phuong sai mau hiéu chinh 1a 9(g°). Klém tra 100 san pham do may thir hai
san xuat ta dugc két qua tuong tng 1a 249¢g, 16(g %).Vé6i mirc ¥ nghia 0,02 co thé két
luan khéi luong trung binh cua san pham do hai mdy san xuat 1a khac nhau hay
khong?
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PHAN 3

PHAN QUY HOACH TUYEN TINH

0.Nhic lai vai kién thirc dai so lién quan
0.1. Ma trén va cac phép bién ddi so cap
0.2. Ma tran don vi va ma tran so cap
0.3. Pinh thirc cép 2, 3
0.4. Hang cua ma tran
0.5. Nhén biét tinh ddc 1ap tuyén tinh

1.Bai todn QHTT va bai toan doi ngiu
1.1. Ldp bai toan QHTT tir van dé thuc tien (SO LUQC!)
1.1.1. Vi du 1: Bai toan lap ké hoach san xuat
Van dé thue tién

Mot xi nghiép dung ba loai vat lidu (VL) Vi, Va, V3 dé san xuat hai loai san
pham (SP) S, va S,. Bé lam duoc 1 don vi S; can 4 don vi vat lidu Vy, 5 don vi vat
liu V,, 3 don vi vat lidu V3. Bé 1am dugc 1 don vi S, can 3 don vi Vi, 2 don vi Vs,
7 don vi Vi. Gia ban mot don vi S; 1a 50 ngan dong, mot don vi S 1a 30 ngan dong.

Hoi xi nghiép nén san xuit bao nhiéu don vi san pham S; va S, dé tong thu nhép
1a 16n nhét, biét rang xi nghiép chi co6 1200 don vi vat liéu V,, 2000 don vi vat liéu
V, va 1080 don vi vat liéu V3?

San pham
Vat licu S; S Trir lwuong VL
V, 4 3 1200
V, 5 2 2000
V3 3 7 1080
Gia ban 1 don vi SP 50 30
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Thiét 14p mé hinh toin hoc
Goi X1, X, 1an luot 13 sb don vi san phém S, S, can san xuét dé théa man yéu cau.
Khi d@6
- Sb don vivatliéu Vycancola  4xy + 3x,.
Do xi nghiép chi c6 1200 don vi vat liéu V; nén X; va x, phai thoa mén diéu
kién
4x; + 3%, < 1200.
- Sb don vivatlitu Vo can cd1a  5x; + 2X,.
Tuong tu nhu trén, x; va x, phai thod man diéu kién
5X1 + 2%, < 2000.
- Sddon vivat lidu Vzcanco la  3x; + 7X,.
Tuong tu nhu trén, x; va x, phai thod man diéu kién
3X; + 7%, <1080.

Tat nhién ta con phai c6 x; >0, X, > 0.

Tong thu nhap cua xi nghiép 1a f = 50x; + 30X, (ngan dong). Ta can tim X1, X»
lam cho f dat cuc dai.

Nhu vay, van dé thuc tién dit ra trong xi nghiép duoc phat biéu thanh bai toan
thuan ty todn hoc nhu sau:

Tim cdc bién (in s6) x1, X, sa0 cho

f =50x; + 30X, = max,
véi cdc diéu kign
[4x, +3x, <1200 (1)
5x, +2X, <2000 (2)
3x, +7x, <1080 (3)
%, >0,%,>0 (4)

- Ta goi bai toan nay 1a bai toan quy hoach tuyén tinh (QHTT) tuwong tng v&i
van dé thuc tién néu trén.

- Ham f goi la ham muc ti€u cua bai toan; x;, X, goi la cac bién hay céc an -
Ta can tim cac an Xy, X, lam cho f cuc dai max.

- Cac diéu kién (1), (2), (3), (4) goi 1a hé rang budc cua bai toan. Trong do (1),
(2), (3) got la céac rang budc chinh (d6 1a mot hé cac bat phuong trinh hodc
phuong trinh) ; con (4) goi 1a cac rang budc dau.

1.1.2. Vidu 2: Bai toan xac dinh khau phén thirc dn
Van dé thue tién

Mot nong trai chan nudi cdn mua ba loai thirc an téng hop (TH) Ty, To, T cho

gia suc vai ti 1€ che bién :
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- 1kg T, chira 2 don vi dinh dudng (DD) D, (Hydrat cacbon), 5 don vi dinh
dudng D; (chat béo) va 3 don vi dinh dudng D3 (Protein);

- 1Kkg T, chtra 1 don vi Dy, 4 don vi D, va 2 don vi Ds.

- 1kg Tschtra 3 don vi Dy, 2 don vi D, va 5 don vi Ds.

- MaJi bira in cho gia §ﬁc can toi thiéu 60 don vi Dy, téi thiéu 20 don vi D5, tdi
da 40 don vi D, va can dung 50 don vi Ds.

H(’)irnéng trai cAn mua bao nhiéu kg Ty, Ty, T3 7ch70 méj bfra an, sao cho vura
dam bao tot dinh dudng cho bita n cua gia suc, vira d€ tong so tién chi mua thirc an
12 nho nhat biét rang mua 1 kg T, gia 50 ngan dong, 1 kg T gia 35 ngan dong, 1 kg
T3 gia 25 ngan dong.

Céac chat DD Cac loai thtirc an TH Dinh murc
T1 Tz Ts
D, 1 > 60
D, >20; <40
D, 2 =50
Gid mua 1 kg thirc an 50 35 25

Thiét 1ap mé hinh toan hoc
Goi X1, Xy, X3 1an luot 12 s6 kg thuc an Ty, Ty, T3 can mua cho mdi bita an.
- Sd don vi D; ¢6 trong moi bira dn 14 2X; + X, + 3X3. RG rang Xy, X, va X3 can
théa man diéu kién
2X1 + X, + 3X3 > 60.
- S6 don vi D, ¢6 trong moi bita an 1a 5x; + 4X, + 2X3. Tuong tu X;, X2 va X3
can thoa man diéu kién
20 < 5X1 + 4X2 + 2X3 < 40.
- SO don vi D3 ¢6 trong moi bita an la 3x; + 2X; + 5X3. Tuong tu X, X, va x3 can
théa man diéu kién
3X; + 2X, + 5%3=50.
- Tat nhién, ta cling doi hoi
X120, X220VélX3ZO.
- S tién chi mua thirc an 1a f = 50x,; + 35x, + 25X; (ngan dong). Ta can tim X,
X2, X3 lam cho f cuec tiéu.
Nhu vay, van dé thuc tién dat ra trong nong trai dugc phat biéu thanh bai toan
thuan tiy toan hoc nhu sau:
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Tim cdc bién sé x,, X, vé x3 sao cho

f=50x; + 35x, + 25x3 — min,
théa man cdc diéu kign
3X, + X, +3X; > 60;
20 <Ox, +4X, +2X; <40;
3X, +2X, +5X; =30,
X, >0,x,>0,x, >0,

Pay 1a mot bai toan QHTT véi 3 4n X1, X,, X3 va ham muc tiéu dat min.

- MJdi vecto x = (X1, X2, X3) thoa man hé rang budc goi 1a mot phuwong dn (PA)
cua bai toan QHTT da cho. PA X* = (X*, X.*, X3*) goi 1a nghiém hay phuong
dn t6i wu (PATU) cta bai toan QHTT dé cho néu nd lam cho ham muc tiéu
dat min (hoac dat max néu bai toan c6 ham muc tiéu dat max).

- Gial mdt bai toan QHTT la viéc di tim mot nghiém (hay PATU) cua bai toan
do.

1.2. Cac dang bai toan QHTT
1.2.1. Bai toan QHTT dang tong quat (G)

D6 1a bai toan QHTT ma hé rang budc chinh co thé gdm cac bat phuong
trinh (BPT) hay phuong trinh (PT), céc an (bién) co thé chiu rang budc dau
khéng am (= 0), khong duong (< 0) hodc dau bét ky.

Nhu vy, bai toan QHTT tong quat (G) c6 dang dudi day.

Tim cac bién s x4, X5,..., X, Sa0 cho

f(x) = > c,x, — min (hay max) 2.1)
j=1
thda man diéu kién

Yax <byi=1,..,my, (2.2)

j=1
) Sax, 2 by iz=mg+1, .., m+m, (2.3)

-1
Sax, = by izm+my+1, .., m, (2.4)

j=1

X 2 0,j=1,.,n,%<0,j=n+1,..,n+n<n, (2.5)

Trong bai toan trén, f goi 13 ham muc tiéu, mdi hé thirc & (2.2) - (2.5) goi 1a
mot rang budc. Moi rang budc (2. 2) (2.4) got la mot rang budc chinh (dang
dang thirc hay bdt dang thirc), mdi rang budc xj > 0 hay x; < 0 goi 1a mot
rang buéc vé dau.
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Diém (vecto) X = (X1, X, ..., Xn) € R" thoa min moi rang budc goi 1a mot
phuong dn (PA). Tap hop tit ca cac PA, ky hiéu 1a D, goi 1a mién rang budc.
Mot PA thoa man (2.1), tirc 1a 1am cho ham muc ti€éu dat min (hodc max) goi
12 mot phuwong dn t6i wu (PATU) hay mot [oi gidi cta bai toan di cho. Bai
toan co it nhat mot PATU goi 1a bai toan ¢é 1o gidi hay ¢é nghiém. Bai toan
khong c¢6 PA (mién rang budc rong D = &) hodc c6 PA nhung khong co
PATU, do ham muc ti€u khong bi chan, tirc 1a gidm vo han (déi vO1 bai toan
tim min) hodc ting vo han (d6i v6i bai toan tim max), goi 1a bai toan khdng
co loi giai hay vo nghiém. Giai bai toan QHTT tic la di tim du chi mot
nghiém cua no hogc chi ra no vo nghiém.
Hai vi du 1, vi du 2 néu trén déu 14 cac bai toan QHTT dang tong quat.

1.2.2. Bai toan QHTT dang chinh tic (C)

D6 1a bai toan QHTT ma hé rang budc chinh déu 1a cac PT — ndi céch
khac, hé rang budc chinh 13 mot hé PT tuyén tinh. Hon nita, moi bién déu
khong am — tirc 1a moi rang budc dau co dang x; > 0.

Nhu vy, bai toan QHTT chinh tic (C) c¢6 dang dudi day.

f(x) = chxj — min (hay max),
j=1

1.2.3. Bai toan QHTT dang chinh tic chuan (N)
bo lét bai toan QHTT dang chinh téc dac biét trong dé hé PT rang budc
chinh gdbm m PT, n 4n s6 véi m < n, mdi PT déu c6 vé phai khong am, dong
thoi ma tran hé sé mot ma tran con don vi hodc chira mdt ma trn con so cp
don gian (tic 1a ma tran nhan dugc tor ma tran don vi bang cach ddi chd cac
dong) cap m.
Nhu vay, bai toan QHTT chinh tic chuan (N) c6 dang dudi day.

f(x) = zn:cjxj — min (hay max),
j=1
a. x, = bi, = 1,2,...,m
Xi=20]=12..,n

6daybj>0;i=1,2,...,m; m<nvamatranhesoA (a.,)mxnlama
tran hang m va chira mgt ma tran con (vudng cap m ) don vi hay so cap.
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1.2.4.Chay
1. Mdi bai toan QHTT dang tong quat (G) déu c6 thé dé dang bién doi vé
dang chinh tic (C), sau d6 bién doi vé dang chinh tic chuan (N) bang céac
phép bién ddi dudi day.
+ MBOi rang budc bat ding thirc
D a;x; < b hodc > a;x;,=>b,
j=L j=1

déu co6 thé dua vé rang budc dang thirc nho thém vao mdt bién méi, goi la
n n
D ayX; + X, = b, hodc > a;x; —x,,; =b.
j=L j=1
+ Neéu bién x; khong b1 rang budc vé dau thi ta c6 thé thay no boi hi¢u cua
hai bi€én khong 4m bang cach dat x; =x] —x; v6i xj >0, x; >0, Con néu x;
< 0 thi bang cach dait bién mo1 y; = — X; ta s€ c6 yj = 0.
n ” X . n
+ Mot rang budc ) a;x; = bj vdi b; < 0 c6 the viet thanh ) (-a;)x; = —b;
=1 j=1
deé ludn co vé phai khong am.
+ Néu ma tran hé s6 A cua h¢ rang budc chinh chua chira ma tran con don
vi hay so cap thi ta thém vao ding m bién gid Xq+1, Xn+2, ..., Xp+m lan luot
vao tung rang budc chinh véi hé s6 1 va trong ca ham muc ti€u véi hé s
gid M > 0 (M @du 16n — tuc 1a 16n hon tat ca nhiing s6 duong ma ta can so
sanh).
+ Ngoai ra, moi bai toan f — max c6 thé dua v€ bai toan g = — f — min
khi d61 dau ham muc tiéu va gilt nguyén cac rang budc.

2.Chuay
Bai toan (G) ban dau va bai toan (C) hay (N) c6 quan hé nhu twong hd
nhu sau :

+ Tir PATU cua bai toan (C), chi can loai bé cac bién phu (néu co) ta s&
nhan duoc PATU cua bai toan (G) ban dau.
+ Con bai toan (C) va bai toan (N) tuong duong theo nghia sau day
e Néu bai toan (N) c6 PATU ma trong d6 moi bién gia déu triét
tiéu thi cho can loai di tat ca cac bién gia ta dugc PATU cua (C).
e Néu bai toan (N) c6 PATU ma trong d6 c6 it nhat mot bién gia
duong thi bai toan (C) khong c6 PA (mién rang budc D rdng) va
duong nhién v6 nghiém.
e Bai toan (N) vo nghi¢m thi (C) cling vo6 nghiém.
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1.2.5. Cac vi du
Vidu3 ,
- Dudéi day la bai toan QHTT dang chinh tac (C) ma ham muc tiéu dat
max:
f =X +2X, —5%;, +3x, — max
2% — X, + 4%y —2X, =3,
X, +3X, —2X; +6X, =8;
|3% —x, — 4%, — 2%, =—4;
X;>20,j=12,34.

-Ta dua vé bai toan min nhu sau:
g=—f=—x—2X,+5%,—3x, —min

2X — Xy +4X; —2X, =3,

X, +3X, —2X; +6X, =8;

3X, — X, —4X; —2X, = —4,

Xj >0,)=12,3,4.

- Dudi day 1a bai toan QHTT dang chinh tic chuan (N):
f =X +2X, —5X%; +3X, — X; — min

X, +3X, + X% = 5
X, 13X, +6x, =9
| B +x—2x, =4
X; >0,j=12,34,5.

Vi du 4: Hay dua bai toan QHTT ¢ vidu 1 Ve dang (C) r01 dang (N).
Vi du 5 : Hiy dua bai toan QHTT & vi du 2 vé dang (C) r6i dang (N).

1.3. Phuwong an cuc bién

1.3.1. Phuong an cuc bién ddi véi bai toan QHTT dang tong quat
Xét mot bai toan QHTT dang tong quat (G) cd N bién Xy, Xy, ..., Xn. MOt
PA XxX* = (X*, X2*, ..., xp*) cua bai toan (G) dang xét dugc goi la
phirong dn cue bién (PACB) néu né thoéa min dau “=" (con goi la thoa
man chdt) v6i it nhat n rang bude trong d6 cé ding N rang bude doc
lap tuyén tinh (trc 1a ma tran he sd ctia n rang budc d6 c6 hang bang n)
trong hé rang budc cua (G).

1.3.2. Phuwong 4n cuc bién ddi voi bai toan QHTT dang chinh tic
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1. Xét mot bai toan QHTT dang chinh tac (C)con bién x4, Xo, ..., Xp.
Mot PA x* = (x1*, Xo¥, ..., Xn*) ctia bai toan (C) dang x¢ét la phuong dan
cuc bién (PACB) néu hé cac cft ciia ma tran hé so g véi cac x* > O
lap thanh hé doc 1ap tuyen tinh. Khi Xet mot PACB bt ky, moi
bién duong goi 1a bién co sd, cac hé sb trong ham muc tiéu tng
vO1 no6 goi la hé sO co s ; cAc bién va cac hé sb con lai goi la
Cac bién VA CAC hé sé phi co so.
2. Gia st bai toan QHTT (C) ¢6 m rang budc chinh, tlrc 1a ma tran hé $b
A ¢6 m dong (va tat nhién n cot). Lic d6 chi c6 toi da m cot doc lap.
Boi thé mdi PACB cua (C) ¢ tdi da m bién co 50, cac bién phi co s
déu triét tiéu. Mot PACB go1 la khong suy bién neu n6 c6 ding m bién
co s, tirc 1a dung n — m bién triét tiéu. Trai lai, néu bién co s& nhé hon
m thi PACB duogc goi 14 suy bién.

1.3.3. Nhan xét quan trong
1. M6i bai toan QHTT dang chinh tac hodc khong c6 hodc chi c6 mot s6
httu han PACB.
2. Néu bai toan QHTT dang chinh tic c6 PA thi chac chan c6 PACB.
3. Néu bai toan QHTT c6 PATU va c6 PACB thi chic chin co
PACBTU.
4. Bai toan QHTT dang chinh tic ¢c6 PATU thi PACBTU.

1.3.4. Cac vi du
Vi du 6: Cho bai todn QHTT
f (X) = 4x, —6X, +3X; — min
—2X +4X, — X3 > 0;
3% —5X, +2X%;, >1;

—X — 2%, <=2;
—3X, + X%, < 2;
X, — X, >—2.

Xeét xem vecto x* = (2, 1, 0) c6 1a PA, PACB khong?
Pap: x* la PACB.
Vi du 7: Xét xem vecto x* = (1, 2, 0,0,0) la PA, PACB cua bai toan
QHTT sau day khong ?
f(X) = X, +2%X; —2X, — 2%, — max
—2X +3X, + X +X =4,
4%, —5X, +3X, — X5 =—6;
—X 2%, 2%y — X, =3
X;>0;, j=1234,5.
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Pap: x* 1a PACB.

Vi du 8: Cho bai toan QHTT dang chinh tic voi cac didu kién sau:
33X, + X, +2X; =5,
22)):11 ’ X2++ Zi X, :Z’, (3:2)
X, >0 (j=1,2,34).
Xét xem vécto x = (1, 0, 1, 3) c6 phai la phuong an cuc bién cta bai toan hay
khong?

Giai: Kiém tra truc tiép ta thdy vécto x thoa man (3.2). Vay x 1a mot phuong
an cua bai toan. Mat khac, x cO X; =1>0,X3=1>0, X4, =3 > 0 tng v&i hé 3
vécto cot

doc 1ap tuyén tinh (vi dinh thie | Ay, Ag, As| = 5 0) nén x 1a mot PACB, hon
nita x khong suy bién.

1.4. Cip bai toan d6i ngiu va irng dung
1.4.1. Cach 13p bai toan doi ngau cia bai toan QHTT da cho

Bai toan goc (P) Bai toan doi ngiu (P¥)

Hay bai toan doi ngiu (P*)

Hay bai toan goc (P)

Céc bién goc X, X, ..., X,

Cac bién d6i ngdu y,,y,,...,V,

Ham muc tiéu

Ham muc tiéu

f(X)=c% +C,X, +...+C,x, —> min. g(Y)=hby, +b,y, +..+b,y, — max.

>b, >0
ax +a,% +..+ax =hb (i=1..m) y, tayy (i=1..m)
<h <0
>0 <c,
x; tyy (j=1..n) ay, +a, Y, +..+ayy, =¢ (j=1..n)
<0 >c

—7

1.4.2.Chay
a. Tt BT gbc min ldy déi ngiu thanh max. Cac rang budc chinh s& co ddi
ngau 1a cac rang budc du cuing chiéu tao thanh cip rang budc ddi ngiu.
Céc rang budc diu s& co dbi ngau 1a rang budc chinh trai chiéu tao thanh
cdp rang budc dbi ngiu.
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b. Tir BT géc max thi BT d6i ngiu 1a min. Céac rang budc chinh s& c6 ddi
ngau 1a cac rang budc d4u trdi chiéu va tao thanh cap rang budc doi ngau.
Céc rang budc dau s& co6 d6i ngau 1a rang budc chinh ciing chiéu va tao
thanh cdp rang budc d6i ngiu.

1.4.3. Pinh ly can bing
Néu tim dwoc PA x* = (x1, ..., Xn) VAY* = (Y1, ... ,ym) twong ikng ciia
(P) va (P*) sao cho f(x*) =g (y*¥) thi x* la nghiém cua (P) va y* la
nghiém cua (P*).

1.4.4. Pinh ly d¢ 1éch bu
Xét cip bai todn doi ngdu (P), (P*). Gid siz x*, y* twong teng la PA cuia
P), (P*) Dé x*, y*la PATU twong u’ng ciia (P), (P*) can va du la khi
thay x*, y* vao méi cdp rang budc doi ngdu, it nhit mot trong hai rang
buéc phdi dwoc théa man véi diu “=”.

1.5. Cac tinh chat tdng quat ciia bai toan QHTT
1.5.1. Mot bai toan QHTT c6 thé khong c6 PA, lac d6 né vo nghiém.
1.5.2. Diéu kién can va da dé mot bai toan QHTT c¢6 PATU 1a né ¢ PA va
ham muc ti€u b1 chan.
1.5.3. Néu bai toan QHTT ¢6 PATU va c6 PACB thi chic chan ¢c6 PACBTU.
1.5.4. Xét cap bai toan QHTT ddi ngau (P) va (P*). Khi d6 ta ludn co:

a. Néu ca hai bai toan déu c6 PA thi chic chin ca hai déu c6 PATU.

b. Néu mét trong hai bai toan c6 PA va ham muc ti€éu khong bi chan (ltc dé
duong nhién bai toan nay vé nghiém) thi bai todn kia khong c6 PA va do
doé cling vo nghiém.

c. Néu mot trong hai bai toan khong c6 PA (va duong nhién vo nghiém) thi
bai toan kia hodc khong c6 PA hoac ¢6 PA va ham muc tiéu khong bi chén,
do d6 duong nhién cling vo nghiém.

d. Néu mét trong hai bai toan c6 PATU thi bai toan kia ciing c6 PATU va gia
tri t6i wu cla hai bai toan bang nhau (tirc 1a cin bang).
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2. Phwong phap don hinh
2.1. Cac budc giai bai toan QHTT bang phuong phap don hinh
Pé giai bai toan QHTT dang chinh tic chuan biang phuong phap don hinh ta thuc
hién cac budc dudi day.
e Budc 1: Xac dinh P.A.C.B X, xuit phat, chi ra cac bién va cac hé s co so.
e Budc 2: Lap bang don hinh, tinh gia tr1 ham muc ti€u va cac s6 uGe luong A;.

Bién Hé s6 | PA X1 Xo o ...l Xm Xm#l eeeens Xn A
cosd | cosd | CB C1 Co  ennn.. Cm  Cmtl  eevens Cn
X1 C1 b1 1 0o ...... 0 AL M+l eeees a1n
Xo Co b2 0 I ... 0 A2+l eeees aon
Xm Cm bm O 0 ...... 1 am’m+1 ...... amn
Béng 1 fc)] 0 0 ... 0 N An
O day f(x°) = ciby + Cby + ... + Cmbm

m
Aj=0(G=1,...,m); A= Zl“ciaij —C;; m+1<j<n.
=
e Buéc 3: Kiém tra diéu kién tdi wu.
Doi voi bai toan MIN
a) Néumoi A, <0 phuong 4n dang xét toi uu — STOP va két luan vé dap so

cua bai toan.
b) Néu ton tai A, >0 ma moi a, <0 thi bai toan da cho v nghiém — STOP
va két luan bai toan khong c6 10i giai.
c) Néu ton tai A ;>0 ma véi moi A ;>0 déu c6 it nhat mot a; >0 thi phuong
an dang xét chua toi uu — Lam tiép budc 4.
e Bwéc 4: Cai tién P.A.C.B dang xét dé duoc P.A.C.B t6t hon.
Déi véi bai toan MIN
a) Chon bién co ban méi x, $a0 cho A, = max{A >0} dé dua vao.

b) Chon bién co ban cii x, sa0 cho A, = min{4 = ﬂ/ a, >0} dé dua ra.
Tiép theo chon dong thtr r 1am dong truc (xoay), phan tir a, lam phan tir tru
(xoay) r6i bién d6i so cap dé dugc bang don hinh méi. Sau d6 lap lai cac
budc 2, 3, 4 cho dén khi dugc P.A.C.B t6i wu thi dimg va két luan vé dap sd
cua bai toan da cho.

Chuy

e (o thé quy bai toan f— MAX veé baitoan —f— MIN.
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e Dau hi€u bai toan vo so nghiém: Khi kiém tra diéu kién t61 wu & budce 3, néu
moi A; <0 ( dbi voi bai toan MIN) dong thoi ton tai mot A, =0 (ng voi bien
phi co s& x; thi bai toan ¢6 vo s6 nghiém.

CACH BIEN DPOI BANG DON HINH

Bién | Hésd | P.A.
co ban | co ban C.B
(co s0) | (cos0)

X. C. b. S &

Khi chon dong r 13 dong truc (xoay) , phan tir @, lam phan tir tru (xoay) thi ta can
bién d6i bang don hinh nhu sau:
e Thayhésdcosd C bai C,;thay biénsd cosd X, boi X,.

e Chia toan bo dong xoay (truc) cho phan tir try xoay a:

(dong r mai) = i.(dbng r ci).
Ary

e Bién ddi cac dong i ké tir cot P.A.C.B sang phai (ttrc 13 trir cic cot chira
C;, X khong bién dodi gi thém nira) theo cach:

(dong i méi) = (dong i cii) — &, (dong r méi))
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CAC Vi DU GIAI SAN

Vi du 1. Tim cac phuong an cuc bién khéng suy bién cua bai toan qui hoach
tuyén tinh v1 céc rang budc sau:

X1—2X2+3X3= 6,
—X1+2X2— X3 = 4,
x>0, j=1,2, 3.

Giai. Bai toan nay co m = 2 rang budc chinh van =3 bién. Mot PACB khong
suy bién phai c6 ding m = 2 thanh phan duong, tirc la ¢6 ding n — m = 1 thanh
phan bang 0. Vi thé, 1an luot cho x4, Xp, X3 = 0 ta dugc:

+ Vi x; = 0, hé phuong trinh trén cho ta X, = 9/2; X3 =5
+ V61 x, = 0, hé phuong trinh trén vo nghiém.
+ Vi x3 = 0, hé phuong trinh trén cho ta x; = 5; X, = 9/2.
Nhu vay, ta nhin dugc hai phuong an cua bai toan: (0, £, 5) va (5, %, 0).
Kiém tra truc tiép cho thiy h¢ {A; = (-2, 2)", Az = (3, -1)"} va {A; = (3, -1)T,

A =(-2,2) } la doc lap tuyen tinh, nén ca hai phuong an trén déu 1a cac PACB
khong suy bién (sb thanh phan duong bang m = 2).

Vi du 2. Tim cac phuong 4n cuc bién khong suy bién cua bai todn qui hoach
tuyén tinh v4i1 cac rang budc sau:

X1+X2+X3+X4:10,
2X2+X3—X4: 6,
>0,j=1,23, 4

Giai. Bai toan nay c6 m = 2 rang budc chinh va n = 4 bién. Mot phuong an
cuc bién khong suy bién phai c6 dung m = 2 thanh phan duong, tirc 1a c6 dung n
— m = 2 thanh phan bang 0. Vi thé, lan luot cho moi cdp bién x;, Xz, X3, X4 =0 ta
duoc:

+ V&1 x; = X, = 0, hé phuong trinh trén cho ta x3 = 8; X4 = 2.
+ Vi x; = X3 = 0, hé phuong trinh trén cho ta x, = 16/3; X4 = 14/3.
+ V&1 X1 = X4 = 0, h¢ phuong trinh trén vo6 nghiém (khong c6 nghiém khong

+ V61 X, = X3 = 0, hé phuong trinh trén v6 nghiém (khong c6 nghiém khong

+ V&1 x; = X4 = 0, h¢ phuong trinh trén cho ta x; = 4; X3 = 6.
+ V&1 x3 = X4 = 0, h¢ phuong trinh trén cho ta x; = 7; X, = 3.

Nhu vay ta nhan dugc cac phuong an sau day:
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x'=(0,0,8,2); x*=(0,%,0,%); x*=(4,0,6,0); x'=(7,3,0,0).

Ki,ém tra truc tiép cho ghéy ca 4 phuong an trén déu 13 cac PACB khong suy bién
(s0 thanh phan duong bang m = 2).

Vi du 3 Cho bai toan QHTT (G)
f =2x +3X, +5X; +4X, — max
X, +2X%, +3%; + X, <5
X, + X, + 2%, +3%, <3;
X;>0,j=12,34.
a) Lap bai toan ddi ngdu (G*) cua (G).
b) CMR x* = (0, 1, 1, 0) la PA, PACB, PATU cua bai toan (G). Tu d6 suy ra

(G*) ¢6 PATU duy nhat.
¢) Tim tap hop cac PATU cua (G) thoa man diéu kién x; + 5X,4 = 1.
Bai gidi
g =5y, +3y, — min
i tY, 22
7 ~ 2 > 3,
a) Bai toan doi ngau (G*) la Vi t+Y, >
13y +2Y, >5;
Y1 —|—3y2 > 4:
y]_ 2 01 y2 2 O

b) Trude hét, thay x* = (0, 1, 1, 0) (tirc 1a cho x; = 0, X, = 1, X3 = 1, X4 = 0)
vao hé rang budc cua (G) ta thay théa man. Do do x* 1a mdt PA cua (G).

béy ‘giép rang (G) ¢6 n=4 an, trong hé 6 rang budc (2 rang budc chinh va 4
rang budc dau) x* théa man dau “=" & ding 4 rang budc sau:
X, >0,
X, +2X, +3%X; + X, <5;
X, + X, + 2%, +3%, < 3;
X, > 0.

Lap ma tran hé s6 va BPSC ta duoc:
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1000 10 0 O

12 31 01 2 3 A . . A
A= 1123 ~ loo -1 _5 (bac thang 4 dong khac khong).

0001 00 0 1

699

Suy ra Hang(A) = 4 va 4 rang budc thoa min dau néu trén doc 1ap tuyén

tinh. Vay x* 1a PACB.

Bay gio dé CM x*=(0, 1, 1, 0) la PATU, ta dung dinh ly do 1¢éch bu cho cac
cap rang budc doi ngau. Chu y ta c6 6 cap rang budc doi ngau sau day:

(G) (G¥)
X, +2X, +3%;+ X, <5 (1) y, >0 (1)
X, + X, +2X%; +3x%, <3 2) y, =0 (2%)
X, >0 (3) . +y, 22 (3%)
X, >0 (4) 2y, +Y, 23 (4%)
X3 >0 (5) 3Y1 2y, =3 (5%)
x, >0 (6) y, +3y, =>4 (6)

Pé x* 14 PATU, can va du 1a tim dugc mot PA y* = (y1*, Y,*¥) ctia (G*) dé x* va y*
thoa man dinh 1y d6 1éch bu.

Vi (4): X, = 1> 0, va (5): Xs = 1 > 0 thoa mn v6i dau “>" nén (4*) va (5*) phai thoa
man dau “=", tuc la

s y*=(1,1).

[2y1+y2 =3 {ylzl
&
3y, +2y,=5 |y,=1

Kiém tra truc tiép ta thiy y* = (1, 1) thoa mén tat ca h¢ rang budc (1*) — (6%) cua
(G*). Do d6 y* = (1, 1) 1a PA cua (G*). Hon nita kiém tra dugc ngay x*, y* thoa
man dinh 1y dg 1&€ch bu. Vay x* 1a PATU cua (G), con y* 1a PATU cua (G*).
Ta ciing dong thoi thay rang bat ky PATU y** nao cta (G*), do dinh 1y do 1éch bu
déu suy ra y**= y* = (1, 1). Noi cach khac, y* 1a PATU duy nhat cua (G*).
c) Bay gio ta di tim tap tat ca cac PATU cua (G) thoa mén thém diéu kién x3

+ 5x4 = 1. Xet X = (Xy, X2, X3, X4) 1a PATU bat ky cua (G). Ta s€ dung dinh 1y do
1€ch bu cho cap x va y*.
R rang y* = (1, 1) thoa man dau “>" & ca hai rang budc dau (1*), (2*) nén bat budc
(1), (2) phai xay ra dau “=". Tuc la ta c6 h¢ PT

X, +2X, +3%X;+X, =5

X, + X, +2X; +3X, =3
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Két hop thém diéu kién x5 + 5x4 = 1 va cac rfmg budc diu ta duge hé
X, +2X%,+3X;+X, =5 [ =0
X, +X,+2%X,+3X,=3 |X,=1+7a>0

X, +5%,=1" |x,=1-5a>0
X;>0,j=1234. X, =a>0

Vay tap tat ca cac PATU cta (G) thoa man diéu kién 13 x5 + 5x, = 1

{x:(o, 1+7a, 1-53, a) / 0 <a < %}

Vidu 4 Giai bai toan qui hoach tuyén tinh (N) sau day
F=Xi— Xo—2X4 + 2X5 — 3Xg — min,
v6i cac diéu kién
X1 + Xat Xs5- Xg = 2,
X5 + X4 + X = 12,
X3+ 2Xs +4Xs+ 3Xg = 9,
X;j>0,j=1,2,...,6.
Cho X, = X5 = Xg = 0 ta dugc phuong 4n cyc bién ban dau x° = (2; 12; 9; 0; 0; 0) véi
gia tri ham muc tiéu f; = —10. Cac bién co s6 14 Xq, Xo, Xa. Cac bién phi co s& 1a xy,
Xs, Xg. Cac hé sb cosd ¢;=1,¢c,=—1,¢c3=0.

Bang don hinh dau tién nhu sau:

Bién [Hesd | PAC | X1 | X2 | X | Xa | X5 | X5 | ,

cosd |[cosé | B |1 | -1 | 0 | 2 3|
X1 1 2 1| 0] o 1 1| 2
x2 | 1 | 1270 1]o] 1] 0] 1]1
X3 0 9 | o o | 1] 2] 4| 3 |o
Bang 1 -10 0 0 0 2 -1 1

Trong dong cudi c6 A,=2 >0, A,= 1> 0 va trén mdi cot chira mdi s6 wdc lugng
dwong d6 déu co nhing hé sé duong nén phuong an x° & bang nay chwa tdi wu. Ta
can bién doi bang dé dugc PACB moi tot hon.

e Bién co s mdi can dwa vao 1 x4 (Gng v6i A,= 2 16n nhét).
e Bién loai khoi co sé 1 x; (Gng v6i 4 = 2 nho nhat).
e Phén tir tru (xoay) 12 a4 = 1 (trong 6 duoc t6 bong mo).

Bién d6i bang 1 theo cac qui tic d néu ta nhan duoc bang 2 dudi day
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Bién |Héso | PAC | X1 | X2 | Xs | Xa | X5 | X6 | ,

cosd | cos6o | B 1 -1 0 -2 2 -3

Xe | -2 2 1, 0] 0| 1] 1]

X2 | -1 |10 |-1|] 1] 0] 0 | -1]?2

X3 0 5 |20 | 1] 0| 2|5 |1
Bang 2 14120 0] 0| -3]| 3

Trong dong cudi ctia bang ndy cd Ag =3 > 0 va trén cot chtra n6 ¢ hai hé sb
duong nén phuong an ¢ bang nay van chwa toi wu. Ta can bién doi bang dé
duoc PACB moi tot hon.

e Bién co s mdi can dua vao xg (tng véi A,= 3 16n nhat).
e Bién loai khoi co s& 14 x5 (Ung véi ti s6 4,= 1 nho nhét).
e Phan tir tru (xoay) 13 ags = 5.

Bién d6i bang 2 ta nhan duoc bang 3 dudi day.

Bién |H&sd | PAC | X1 | X2 | X3 | X Xs Xs | 4
CO SO | CO SO B 1 -1 0 —2 2 -3
Xq —2 3 3/5 0 1/5 1 715 0
X -1 8 |-15] 1 |-2/5| 0 —9/5 0
Xs -3 1 125 0 1/5 0 215 1
Bang 3 -17 |45 0 |-35| 0 —21/5 0

Trong bang nay moi A, <0, nén ta dimg va két luan:

‘Phuong an x* =(0; 8; 0; 3; 0; 1) 1a PATU v6i i = f(x*) = — 17.‘

Vidu 5 Giai bai todan QHTT sau day

f= Xy — 3X3 + 2X5 — min,
[(X1+ X2 — X3 T X5 = 1T,
—4X, + 4X3 + Xy =12,

—5%, + 3X3 + Xg+ Xg =10,
L X;>0,j=1,2,..,6.
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Ta g1a1 bai toan trén bang phuong phap don hinh, xuét phat tir phuong an cuc
bién x° = =(7,0,0,12, 0, 10) voi cac b1en €O SO X1, X4, Xg va cac hé sO co sd la cg

=0,c4 =0, cg = 0. Lap bang don hinh roi thue hién céac tinh toan bién doi theo
thuat toan don hinh ta dugc cac bang sau:
o [ T g P e ] -
X1 0 7 1 1 -1 0 1 0
X4 0 12 0| -4 4 1 0 0 3
Xg 0 10 0| -5 3 0 1 1| 10/3
Bang 1 0 0| -1 3 0 |-2 0
X1 0 10 1] O 0 |1/4 1 0
X3 -3 3 0 | -1 1 11/4 0 O
Xg 0 1 0| -2 0 |-3/4 1 1
Bang 2 -9 0 2 0 |-3/4]-2 0

Trong bang 2 ¢6 A,= 2 > 0 nhung moi phan tir ai, <0 (i = 1, 2, 3) nén bai
toan trén khong ¢6 PATU (vi ham muc tiéu ctia bai toan giam vo han trong mién
rang budc cua nod). Noi cach khac, bai toan QHTT da cho khong ¢6 1oi giai (vO
nghiém).

Chu y: Bai toan tim f — max dugc thay bang bai toan tim g = — f — min.

Vidu 6 Giai bai toan qui hoach tuyén tinh sau

f= 3X1 — Xy — 2X3 — max,

X1+ 33X, + X3+ X4 =7,
3X1 — 4X2 + 8X3 + X5 - 10,
4X1 — 2%, +Xe = 12,

X>0,j=1,2,..,6.

Ta thay f bang g=—f=—3x; + X, + 2X3 — min vdi cing cac diéu kién nhu
trén.

Xuét phat tir phuwong an cuc bién x° = (0, 0, 0, 7, 10, 12), ta giai bai toan bang
phuong phép don hinh (cac Bang 1 - 3). Lo1 giai thu duoc 1a x* = (5, 4,0, 0, 11,
0) v&i1 gmin =—11. T d6 fax = 11.
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M S A A n
X4 0 7 -1 3 1 1 0 0
Xs 0 10 3 -4 8 0 1 0 10/3
Xe 0 12 4 -2 0 0 0 1 3
Bang 1 0 3| -1 2| 0| 0 0
X4 0 10 0 | 5/2 1 1 0 1/4 4
Xs 0 1 0 |-5/2 8 0 1 | -3/4
X1 -3 3 1 |-1/2 0 0 0 1/4
Bang 2 -9 0| 1/2 -2 0 0 -3/4
Xz 1 4 0 11| 25| 25| 0 | 1/10
Xs 0 11 0 0 9 1 1 -1/2
X1 -3 5 1 0| 15| 15|, 0 | 3/10
Bang 3 f=-11| 0| O |-115|-1/5| 0 | -4/5

K#ét luan: Nghiém ctia BT dd cho 1a x* = (5, 4, 0, 0, 11, 0) v6i finay = 11.

Vi du 7. Giai bai toan (C) : f(x) =3%x; —3X,+ X3—X4 — min,

X1+ X+ 2X3 + X4 = 2,
X1+ Xo — Xz— X4 = 6,
3X1 + 2X2 — 6X3 + 3X4 = 9,

X120,x220,X3ZO,X4ZO.

Pua vio ba bién gia xs, Xs, X7 > 0 v6i hé s6 gia M > 0 (du 16n) ta dugc bai
toan (N)

f:3X1—3X2+ X3 —Xg + I\/I(X5+X5+X7)—>min,

—X1+ Xp + 2X3 + Xgt+ Xs = 2,
X1+ Xo— Xz— Xy + Xg = 6,
3X1 + 2X2 - 6X3 + 3X4 + X7 = 9,

x>0 (j=1,2,3,4,5,6,7).

Ta giai bai toan (N) bang phuong phap don hinh, xuét phat tir phuong an cuc
bien x°=(0, 0, 0,0, 2, 6, 9).
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Qua trinh giai bai toan (N) duoc ghi tom tit trong cac bang sau (Bang 1 - 4).

S T S i e
Xs M 2 -1 1 2 1 1 0 0 2
X6 M 6 1 1 1 1 0 1 0 6
X7 M 9 3 2 -6 3 0 0 1 45
Bing 1 17M 3M3 | 4M+3 | <0 |3M+1 | 0 0 0
X2 -3 2 -1 1 2 1 0 0
X6 M 4 2 0 -3 2 1 0
X7 M 5 5 0 -10 1 0 1
Bang 2 9M-6 ™ 0 <0 <0 0 0
X2 -3 3 0 1 0 6/5
X6 M 2 0 0 1 | 125
X1 3 1 1 0 -2 1/5
Bang 3 2M-6 0 0 M-7 | <0 “
X2 -3 3 0 1 0 65
Xs 1 2 0 0 1 | 125
X1 3 5 1 0 0 | -23/5

Bing 4 8 0 0 0 | -94/5

O Bang 4 ta thay A, <0 v6i moi k=1,2,3, 4, nén phuong an cho ¢ bang nay
x=(5,3,2,0, 0, 0, 0) la phuong an t6i vu cua bai toan (M). Vay x* = (5, 3,2, 0)
la phuong &n t61 wu cia bai todn ban dau voi fi,, = 8.

Vi du 8. Giad bai toan (C) : f(x) =x; + 2X; + 3X3 — X4 — min,
X1+ 2Xy + 3X3 = 105,
2X1+ Xp + 3X3 = 140,
X1+ 2X,+ X3+ X4 = 70,
X1>0,%x,>0,x3>0, x4>0.
Pua vao hai bién gia xs, Xg > 0 véi hé s6 gia M > 0 (di1 16n) ta dugc bai toan (N)

F(X) = X1 + 2%, + 3X3— X4 + M (X5 + Xg) — min,

X1 + 2%y + 3X3 + Xs = 105,
2X1+ Xo + 3X3 + Xg = 140,
X1+ 2%+ X3+ Xy = 70,

Xj>0;5=1,2,...,6.
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Ta giai bai toan (N) bang phuong phap don hinh, xuat phat tir phuong an cuc
bién x°=(0, 0, 0, 70, 105, 140).

Qua trinh giai bai toan (N) duoc ghi tom tat trong cac bang sau (Bang 1 - 3).

e e [ e E et a]
X5 M 105 1 2 3 0 1 0 35
Xg M 140 2 1 3 0 0 1 140/3
X4 -1 70 1 2 1 1 0 0 70
Bang 1 245M -70 | 3BM-2| 3M -4 |[6M -4 0 0 0 Chua
X3 3 35 1/3 2/3 1 0 0 105
Xg M 35 1 -1 0 0 1 35
X4 -1 35 2/3 4/3 0 1 0 105/2

Bang 2 35M+70 >0 <0 0 0 ! 0 Chua
X3 3 70/3 0 1 1 0
X1 1 35 1 -1 0 0
X4 -1 35/3 0 2 0 1

Béng 3 280/3 0 -2<0 0 0 T.U

O Bang 3 ta thdy Ac<0véimoik=1, 2,3, 4, nén phuong an cho 6 bang nay
x = (35, 0, 70/3, 35/3, 0, 0) 1a phuong an toi wu cua bai toan (N).
Vay x* = (35, 0, 70/3, 35/3) 1a PATU cua bai toan (C) ban dau voi fi,;, = 280/3.
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BAI TAP

1. Pua vé dang chinh tic (C) va dang chinh tic chuan (N) cac bai toan QHTT dudi
day.

a) f(x) =2x; — X, — max, b) f(x) = 3x; + X, = min,
X1 — 2%y + X3 < 2, X1 >3,
2X1 — 2Xp — X3 = 3, X, + X, <4,
X1+ X+ X3=4, 2Xy — X =5,
X120,%32>0, X, tuy y. X1 >0, X, >0.
2. Viét cac bai toan qui hoach tuyén tinh sau ¢ dang chinh tic (C)
a) f(x) = 4x; + 3X; — 2X3 — min, b) f(x) =2x;— 3%, + X3 — max,
— X1 — Xp +4X3 =6, 4X; + 2%, — X3 <15,
2X1+ Xo—3X3<8, 5X; + 2X, — X3 =10,
3X1 + 4%y, —2X3 > 3, —3Xq — 6Xy + 2X3 > 25,
X120,%,2>0, X3 tuy y. x120,X%X3>0, X, tuy y.

3. Tim cac phuong an cyc bién khong suy bién ciia bai toan qui hoach tuyén tinh
v6i dicu kién rang budc dudi day.
a) b) c)
X1 —Xo—X3=1, X1+ X+ X3=10, X1+ Xo + X3 =4,
{ X1+ Xo+ X3=3, {2x1x2+3x3:l4, {xlxg =0,
X;20(=1,2,3). X;>20(=1,2,3). X;j>20(=1,2,3).
4. Lap cac bai toan dbi ngiu cta cac bai 1, 2 néu trén.
5. Xeét bai toan QHTT (G) sau day
f =—x —3X%, + %, — 2%, — min
4x, +12x, +3x, = 24;
X +3X, —X >3
4x, —18X, +2X; + 3%, > —33;
X; >0; 1=12,3,4.

a) CMR x*=(0, 1, 0, 4) 1a PA, PACB cua bai toan (G) da cho.
b) Lap bai toan dbi ngau (G*) cua (G).
c) x* c0 la PATU cua (G) khong? tai sao? Tim mot PATU cua (G*).

Pap 4n: x* 1a PACB va PATU ciia (G; y* = _2,2,0) 1a PATU ciia (G*).
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6. Giai bai toan tuong tu bai 4 véi1 (G) va x* nhu dudi day.
f =—2X +4X, — X3 —2X, + 2X; — min
X, +2X, +3X%; + X, >-1
4%, +X; —5X, +2%; >5;
3% — X, +4X; +3X, —2%X; = 2;
X, > 0;x, >0.

x*=(0,0,2,-2,0).
Pap an: - x* la PA, khdng la PACB, khong 1a PATU cua (G).
-y*=(1,0,-1) 1a PATU cua (G*).

7. Biét rang x* = (1,%,1741) la mot PATU cua bai toan (G) dudi day:

f =15x +10x, +6x, — min
[3x, +2x,  >2;

X, +2X, +2X, > 3;
—2X + X, + X > 2;
‘4x1+2x1—2x1 >1,
X >1
[ X, >20,% >0.

Tim PATU cua bai toan ddi ngau. Pap an: y* = (0, 0, 8, 1, 27) 1a PATU cua (G¥).
8. Giai bai toan QHTT sau day
f =2x +3X, —2X%; + 5%, — min
X, X —2X%, =1,
X, —3Xg + 71X, =1T7;
—X; +3X, + X5 =16;
X; >0;)=12,3,4,5.
Papso:  x*=(0,0,21,10,7), fmin=8.
9. Giai bai toan QHTT sau day
f =2x, 45X, +4%X; + X, —5X; — min
X, +2X, +4X; —3X; =152;
4X, +2X; + X, +3X; = 60;
3X, + X5 + Xg = 36;
X; >0;j=12,3,4,5,6.

Papsdé: x*=(32,0,30,0,36), funi,=184.
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10. Giai bai toan QHTT sau day
f =6x +X, +X; +3X, + X — 7X; +6X, — min
=X, + X, — X, + X + X, =15;
2% — X +2Xs + X, =—09;
AX, +2X, + X5 —3X; = 2;
X;>0;j=12,3,4,5,6,7.
Pap an: BT vo nghiém.
11. Giai cac bai toan QHTT dudi day.
a) T=5X; —X, +X3—10x, + 7Xs — max
3X1 — Xp — X3 =4,
Xy =Xz + X3+ Xq =1,
2X1 + X+ 2X3  + X5 =7,
X;>0; j=1,2,3,4,5.
Pap an: x*=(3/2,%,0, 0, 7/2), fx = 63/2 .
b) f=x; + 3%, — X3+ 8x4— min,
X1+ 2Xy — 3X3 +4X3 =7,
2X1 +4X; +5X3 — X4 =2,
5x; + 10X, + 7X3 + 2Xs =11,
X;20;j=1234.
Pap an: x*=(5/3,0, 0, 4/3), fin = 37/3
C) f=2X; + X, — X3 — X4 — Min,
X1 — Xo +2X3 — X4 = 2,
2X; + Xo —3X3 + X4 = 6,
X1+ X+ Xz + X4 = 7,
X;20; J=1,2, 3,4
bap an: x*=(3,0, 1, 3), fnin = 2.
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PE TONG ON SO 1

Céu | (XS -3 diém) C6 3 16 hang.
L6 thir nhat c6 6 san pham gom 4 san pham tt va 2 phé pham;
L6 thir hai ¢6 7 san pham goém 5 san pham tdt va 2 phé pham;
Lo thir ba tréng, khong ¢ san pham nao.

Tir 16 thir nhit 14y ra ngdu nhién 1 san pham, tir 16 va 16 tht hai 14y ra 2 san pham
tiy v rdi dem di trung bay. Cac san pham con lai ctia hai 16 thi nhat va thi hai dugc
d6 don vao 16 thi ba.

1. Tir 16 thir ba méi ldy ra ngau nhién (khéng tra lai) 1 san pham; sau d6 lay
tiép 1 san pham nira.

a) Tinh xac suat dé san pham l4y ra lan dAu 1a phé pham.
b) Tinh x4c suat dé san pham lay lan sau t6t biét rang san pham lay lan
dau tot.

2. Tir 16 tht ba mai 1an luot 1ay 3 1an, mdi 1an 1ay 1 san pham kiém tra xong lai
hoan tri vao 16 hang. Goi X 1a s6 san pham t6t trong 3 san pham da lay. Tim
luat phan phoi xéc suat caa X. Tinh ky vong va phuong sai cia 3X.

3. Tir 16 thir ba méi 14y ra cing mot lic 3 san pham tuy y. Goi Y 1a s6 phé pham
trong 3 san pham da lay. Tim lut phan phdi xac suét cia Y.

Cau Il (TK — 3 diém) Tim hiéu muc thu nhap X (triéu déng/thang) cua cong nhan
& khu cong nghiép A nam 2014, diéu tra mot mau ngau nhién 100 céng nhan ta ghi
dugc bang s6 liéu sau

Xe) | 3 | 4 | 5 | 6 | 7 | 8
Sé cong 5 10 ‘ 20 ‘ 30 ‘ 20 15
nhan (n;)

1) Uéc lugng thu nhap trung binh hang thang cia mdi cong nhan toan khu cong
nghi¢p A nam 2014 véi do tin cdy 99% va udc luong ti 1€ cong nhan & khu
cong nghiép A niam 2014 c6 thu nhap hang thang khong dudi 5,5 triéu dong
v6i1 do tin cay 95%.

2) Biét rang nam 2013, thu nhédp trung binh ciia cong nhan & khu cong nghiép A
1a 5,5 triéu dong/thang. V&i mic ¥ nghia 5%, ¢ thé cho rang thu nhap trung
binh cua cong nhan ¢ khu cong nghiép A nam 2014 da tang lén so v&1 nam
2013 hay khong?

3) Piéu tra ngau nhién 81 cong nhan & khu cong nghiép B thay c6 52 cong nhan
thu nhap khong dudi 6 triéu dong/thang. Vi mic y nghia 1%, co thé cho rang
ti 1& cong nhan co thu nhap khong dudi 6 triéu dong/thang & hai khu cong
nghi¢p A, B 1a nhu nhau dugc khong?

Cho biét mot sb gia tri cua ham Laplace ¢ nhu sau:

©(1,96) = 0,475; ¢(1,65) = 0,450; (2,58) = 0,495.
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Cau lll (QHTT -4 diém)
1. Cho bai toan QHTT (G) sau day:
f=4x; + 3x, — 15X3 + 2X, — max
(—5X, —2X, + 4%, +3X, >—4
X, —3X, +5X; — X, >3
—2X, —6X, +4x, <2
x;>0, j=1 23 4

a) Viét bai toan d6i ngau (G*) cua bai toan QHTT néu trén.
b) Kiém tra xem vecto x* = (1, 1, 0, 1) c6 1a PA, PACB cua bai toan (G)
khéng.
¢) Kiém tra xem vecto x* = (1, 1, 0, 1) ¢6 1a PATU cua (G) khong. Tur d6
suy ra PATU cua bai toan doi ngau (G*).
2. Giai bai toan QHTT sau day bang phuong phap don hinh
f (X) =8X —X;— X, —2X; —> max

—2X + X, + X =4,

=X+ X, + X =0,

X, + Xy +2X, =1
X;20, j=1,2,3 4,5

Ghi chu:
- Cac dap sér cua cau xac suat can tinh ding (dang phan sO hay thép phan).
- Cac dap so cua cau thong ké duge phép lam tron dén 04 chir s6 1¢ thap phan.
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VAN TAT PAP AN PE TONG ON SO 1

Cau | (XS -3 diém) C6 3 16 hang.
L6 thir nhat c6 6 sin pham gom 4 san pham t6t va 2 phé pham;
L6 thir hai c6 7 san pham gom 5 sian pham tot va 2 phé pham;
Lo thiwr ba tréng, kh6ng ¢6 san pham nao.

Tw lo thir nhat lay ra ngau nhién 1 san pham, tir 16 thir hai lay ra 2 san pham
tuy y roi dem di trung bay. Cac san pham con lai caa hai 16 thwr nhat va thir hai
dwoc do don vao 16 thir ba.

1. Tir 16 thir ba moi ldy ra ngiu nhién (khong tra lai) 1 sain pham; sau dé
lay tiép 1 san pham nira.
a. Tinh xac suat dé san pham lay ra lan dau la phe pham
b. Tinh xac suit dé san pham lay lan sau tot biét rang san phflm lfiy
lan dau tot.
Giai Goi
- A la bién c6 trong 3 san pham trung bay c0 i san pham tot; i = 0, 1, 2, 3.
- X, 1a bién cd lay 1an thir K tir 16 thir ba méi duoc san pham xau; k =1, 2.
- T labién cb lay lan th k tir 16 thir ba méi dwoc san pham tét; k=1, 2.
a) Tinh xdc sudt dé san pham ldy ra lan ddu la phé phim.
Ta can tinh P(Xy). Ta thdy {Aq, A1, A,, As} 1a hé day du cac bién cb. Theo
cong thire XSDD, ta co:
P(X1) = P(Ag)P(X1/Ao) + P(A1)P(X1)/A;1) + P(A2)P(Xi/A2) + P(A3)P(Xi/As) (1)

‘ 2¢2 1. _4C3 2C2C5_12,
Ma. P(AO)— EC— @, P(A]_) —C—72+6 C —@,
_2 C52 4 C%_Cé 30, _4 C52 20
Nhé rang

+ Khi A xay ra thi Hop 3 s& c6 10 san pham véi 9 tot va 1 phé pham.
+ Khi A, xay ra thi Hop 3 s& c6 10 san pham voéi 8 tot va 2 phé pham.
+ Khi A, xay ra thi Hop 3 s& c6 10 san pham véi 7 tot va 3 phé pham.
+ Khi A; xay ra thi H6p 3s&cod 10 san phém vé6i 6 tot va 4 phé pham.
4

Do dé P(X1/A0)— Lpxyia) = £ P(X1/A2)— =1 POGAY) = 2

Thay vao (1) ta du’oc

px)= LL,122,303 204 _13
6310 6310 6310 6310 42
b) Tinh xdc sudt dé san pham ldy lin sau tét biét rang sin phim ldy lin
diu tot.
Ta can tinh P(T,/T1). Theo cong thirc nhan, ta ¢
P(Tng) = P(T]_)P(Tlel) = P(Tg/Tl) = P(T]_Tz)/ P(Tl) (2)
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Ma P(T)=1-P(X)=1- % = % ; Lat ap dung cong thirc XSDD ta c6
P(T1T;) = P(Ag)P(T1To/Ag) +P(A)P(T1T2)/A1) + P(A)P(T TA/A,)
+ P(Ag)P(T1T2/A3)
1,9 8 12 .8 7 30,7 6 20 6 5 62

= (D)t (=Dt () + (=) = 2=,
3109 " 5309 6309 T es09 135

Thay vao (2) ta duoc P(T,/T,) = % (~ 66,51%)

2. Tir16 thir ba méi l1an lwet lay 3 lan, 11}5i lan lziy 1 san pham kiém tra xong
lai hoan tra vao 10 hang. Goi X la so san pham tot trong 3 san pham da
lay. Tim luat phan phoi xac suat cia X. Tinh ky vong va phwong sai ciia
3X.

Giai Dat p la xac spét (jé mdi 1an ldy 1 san pham (c6 hoan lai) tir 16 tht ba
moi thi duge san pham tot. Ta co

p=P(T)=1-P(X)=1- = 2:q=1-p=P(x)= .

Khi d6 X c6 phan phéi nhi thirc kiéu B(3; % ). Suy ra

- E(3X)=3E(X)=3.3. 2 =87 _ §,2143.
42 14
- D(BX)=3D(X)=9.3. 2 B8l 57704,
42 42 196

3. Tur 16 thir ba méi lfiyv ra cung mgt lic 3 san phf;ll} tuy y. Goi Y la s0 phé
pham trong 3 san pham da lay. Tim luat phan phoi xac suat caa Y.

Giai: RGrang Y = {0, 1, 2, 3}. Y khéng tuén theo luat phan phdi thong dung
nao. Ta can lap bang phan phoi xac suat ciia Y. Pé tinh cac xac suat P(Y = k),
k=0,1,2, 3; ta ap dung cong thirc xac suat day du.
P(Y=K) = P(Ag)P((Y=K)/Aq) +P(A)P((Y=K))/A:) + P(A)P((Y=K)/A))
+ P(A3)P((Y=K)/A3) (3.k)

(k=0,1,2 3)
£ 2C: 1 4C3 2Clct 12
Nhaclaila P(Ag) = =.=2 - P(A) = 222 £ 225 L.
_2C2 4cit 30 4 C& 20
PAI=5 7752 e TWIT e e

Hon ntra

+ Khi A xay ra thi Hop 3 s& c6 10 san pham véi 9 tot va 1 phé pham.
+ Khi A; xay ra thi Hop 3 s& c6 10 san pham voéi 8 tot va 2 phé pham.
+ Khi A, xay ra thi Hop 3 s& c6 10 san pham voéi 7 tot va 3 phé pham.
+ Khi A; xay ra thi Hop 3 s& c6 10 san pham véi 6 tot va 4 phé pham.
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Do d6 ta co
P((Y=0)/A) = C_ P((Y=1)IA) = CC

10 10

P((Y=2)IAo) = P((Y=3)/Ay) =0;

P((Y=0)/Ay) = C— PU(Y=1)/A) = S22 P((Y=2)/A) = 52 P((Y=3)/A) =0,
_ 2C1 C§C32 . _ _ C; .

P((Y=0)/A;) = C— P(Y=L)IAY) = S22 P(Y=2)IA0) = S50 P((Y=3)/A)) =
_ cic CIC2 . brpyear/ay = Ci.

P((Y=0)/A) = Zo; P(Y=1)/A) = St P((v=2)iAg) = S50 p((v=3)/A) = &

Lan luot thay vao cac cong thire (3.K) tuong Gng véi ting truong hop, ta tinh duoc
3 3 3 3
P(Y - 0) - i C3 12 C3 30 C3 @ C3 _ 1103~ 29.180% :
63'C3  63'C3 63C3 63C) 3780

1 CC | 12 CC, , 30 C/C; , 20 C;C, _ 1899 211

P(Y=1)= —. 22 2 == ; = £2-~50,238%
63 C2 "o c T c T Cl 3780 420
1~2 1~2 1~2
Py =2)= Lo+ 12 CC3: 30c§ 2ocg 723 241 1919704 -
63 63 C3 63 C3 63 C. 3780 1260
3 3
P(Y=3)=L0+20+305 206 _ 5 _1 _q550;
63 63" 63C3  63C) 3780 756
Vay bang PPXS cua Y nhu sau
Y | 0 | 1 | 2 | 3
P ‘ 1103 ‘ 1899 211 ‘ 723 241 | 55 11
3780 3780 420 3780 1260 | 3780 756

Céu Il (TK — 3 diém) Tim hiéu mirc thu nhip X (triéu dong/thang) ciia cong
nhin ¢ khu cong nghiép A nam 2013, diéu tra mgt mau ngau nhién 100 cong
nhan ta ghi duwgc bang so li€u sau

x) | 3 | 4 | 5 | e | 7 | 8
5 ‘ 10

S6 cong nhan
(n)
1) Uéc lwgng thu nhip trung binh hang thang ciia mdi cong nhan toan khu

cong nghiép A nam 2014 véi do tin cay 99% va wéce lwgng ti 1€ cong nhan
¢ khu cong nghiép A nam 2014 c6 thu nhap hang thang khong dudi 5,5
triéu dong véi dd tin ciy 95%.
Giai

* Udc lwong thu nhdp trung binh hang thing
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- Cac dac trung mau X =5,95: S=o,_ ,=1,3661.

-botincay 1 —a=0,99; ¢(2,58) =0,495=(1-a )/2 = z,,=2,58.

- Do chinh xac: € =2,58. 1,3661//100 = 0,3525

-a; = 5,95 -0,3525 = 5,5975; a, =5,95 + 0,3525 = 6,3025.

- Goi a la thu nhap trung binh hang thang ctia cong nhan khu cong nghi¢p A.

Ta c6 udc luong:
5,5975 (triéu déng/thang) < a < 6,3025 (triéu ddng/thang) véi do tin cay 99%.

* Ude lwong ti 1é cong nhin cé thu nhip khéng dwdi 5,5 trigu dong/thdng

- Tilé mau f= (30 + 20+ 15)/100 = 65/100 = 0,65.

-botincay 1 —a=0,95; ¢(1,96) =0475=(1-a )2 = z,,=1,96.

- D6 chinh xéc: & = 1,96. /W ~ 0,0935.

- p1 = 0,65-0,0935 = 0,5565; p,=0,65+ 0,0935 = 0,7435.
- Goi p 14 ti 1& cong nhan co6 thu nhap khong dudi 5 triéu dong/thang & khu
cong nghiép A. Ta c6 udc lugng: 55,65% < p <74,35% vai1 do tin cay 95%.

2) Biét rang nim 2013, thu nhép trung binh cia cong nhén 6 khu cong
nghiép A 1a 5,5 tri¢u dong/thang. Vi mire y nghia 5%, c6 thé cho rang thu
nhap trung binh cia cong nhan & khu cong nghiép A nam 2014 da tang
I1én so v6i nam 2013 hay khong?

Gidi: Goi a la thu nhdp trung binh cuia cong nhan ¢ khu cong nghi€ép A nam
2013.

Dit gia thuyét H: a = 35,5 (triéu ddng/thang), dbi thuyét H:a>5,5.

Ta can kiém dinh véi mc ¥ nghia o = 0,05.

- B2 ¢6 cac dac trung mau (theo cau 1): X =595 S=0, ;=1,3661.

- Mtric y nghia a =0,05; ¢(1,65) =0,45=(1/2) —a = z,=1,65.

- Gi4 tri tiéu chuan cua kiém dinh: z, = (5,95 — 5,5).4/100/1,3661 ~ 3,2940.

- Vi 2, > z, nén H bi bac bo.

- Két luan: C6 co so cho rang thu nhip trung binh hang thing ciia cong
nhin khu cong nghiép A nam 2014 da tang hon so v4i nam 2013 v6i muc y
nghia 5%.

3) Piéu tra ngiu nhién 81 cong nhin & khu cong nghiép B thiy cé 52 cong
nhin thu nhap khong dudi 6 tri€u dong/thang. Vi mirc y nghia 1%, c6
thé cho rang ti I¢ cong nhan cé thu nhip khong dwdi 6 tri¢u dong/thang &
hai khu cong nghiép A, B 1a nhuw nhau dwgc khong?

Giai: Goi p;, P, tuong Ung la ti 1¢ cong nhan co thu nhép khong dudi 6 triéu
dong/thang & khu cong nghiép A, B.

Dit gia thuyét H: p, = py; Doi thuyét H : py # po.

Ta can kiém dinh véi mic ¥ nghia 1% = 0,01.

- MAu cua A: n; =100, k, =65, f; =0,65.
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Mau ctia B: n, = 81, k, = 52; f, =52/81 ~ 0,6420.
- Mtrc y nghia a =0,01; ¢(2,58) =0,495=(1-a )/2 = z,,=2,58.
- Gi4 trj tiéu chuan cua kiém dinh: zo ~ 0,1119.
- Vi ‘ZO‘< Zo> 160 ta chap nhan H.
- Két luan: Co co sé dé cho rang ti 1é cong nhan cé thu nhiap khong dwéi 6

triéu dong/thang & hai khu cong nghiép A, B 1a nhw nhau v6i mirc y nghia
1%.

Cau lll (QHTT -4 diém)
1. Cho bai toan QHTT (G) sau day:
f=4x, + 3X, — 15X3 + 2X, — max
(—5X, —2X, +4%, +3X, >—4
X, —3X, +5X; —X,  =>—3;
—2X, —6X, +4x, <2,
x;>0, j=1 2,3 4.

a) Viét bai toan d6i ngiu (G*) ciia bai toan QHTT néu trén.

b) Kiém tra xem vecto x* = (1, 1, 0, 1) ¢6 1a PA, PACB ciia bai toan (G)
khong.

¢) Kiém tra xem vecto x* =(1, 1, 0, 1) ¢6 1a PATU ciia (G) khong. Tir d6
suy ra PATU ciia bai toan ddi ngiu (G*).

Giai bai toan QHTT (G) da cho
f=4x; + 3X, — 15X;5 + 2X4 — max
5%, — 2%, +4%,+3X, >—4 (1) y,<0 (19
X —3%+5%—%, >-3 (2) Yy,<0 (2
—2X, —6%;+4x, <2 (3) Vy.,>0 (3
X;>0, j=1,2 3 4.
a) Viét bai todn doi ngdu (G*) ciia bai toan QHTT néu trén.
Bai toan doi ngau (G*) cua (G) nhu sau:
g :—4y1—3y2+2y3 — min
=5y, — Y, >4 (4%) x>0 4
—2y,—3y,—2y, >3 (5%) X,>0 (5)
4y, +5y,—6y; >—15 (6*) x>0 (6)
=3y, +Y, + 4y, =2 (7%) X, >0 (7)
y;<0,y,<0,y,>0.

b) Kiém tra xem vecto x* = (1, 1, 0, 1) ¢é la PA, PACB ciia bdi toin (G)
khong?
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Tém tit Iy thuyét va bai tap

+ Thay x* = (1, 1, 0, 1) vao tt ca cac rang budc (chinh va diu) cua (G) déu
thoa man. Do d6 x* 1a PA cua (G).
+ Hon nita x* thoa man dang 4 rang budc chat (véi dau “=") 1a (1), (2), (3)
va (6). Ma tran hé s6 cta 4 rang budc nay la

5 2 -4 -3 1 -3 5 -1

-1 3 -5 1 0 1 3 -2

A= ~ = (Hang(A)=4).
0 -2 -6 4 0O 0 1 O (Hang(A) )
0 O 1 0 0O 0 0 1

Do do cac rang budc chat doc 1ap tuyén tinh. Vay x* |a PACB cua (G).
¢) Kiém tra xem vecto x* = (1, 1, 0, 1) ¢é la PATU ciia (G) khong. Tw do
suy ra PATU ciia bai todn doi ngéu (G*).
+ Gia su x* cung voi y* = (y1, Y2, ¥3) 1a cap PATU cua (G) va (G*) tuong
tmg. Vi x* thoa man LONG tai (4), (5), (7) nén (4%), (5*), (7*) bat budc phai
thoa man chat. Ta dugc hé sau day

=5y, +Y, =4,

—2y, —3y, -2y, =3; Giai h¢ ta dugc y*=(-1,-1, 1).

3y,— Y, +4y, =2
Hién nhién y* théa mén cac rang budc con lai cia (G*). Boi thé x*, y* chinh
la cap PA théa man dinh 1y d6 1éch bu. Vay x* [a PATU cua (G), con y* 1a
PATU cua (G*).

2. Giai bai toan QHTT sau diy bang phwong phap don hinh
f (X) =8% —X; - X, —2X%; —> max

—2X + X, + X =4,

—X + X, + X =0,

X, + Xy +2X, =1
X;20, j=1, 2,3 4,5.

Giai
Ta dwa bai toan da cho vé dang chinh tic chuan (N) nhu sau

g =—"f(X)=—8X + X3+ X, +2X5 + Mx; = min (0 <M du 6n)

—2X + X, + X+ X =4,

—X + X, + X =0,

X, + X, +2X, =1
X;20, j=1, 2,3 4,5.

+ PACB xuat phat: x° = (0, 6, 1,0, 0, 4).
+ Bién co s6: X2, X3, Xg.
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+ Hésb cosd:c;=0,C3=1, g =M (hé s gia duong du 16n).
Béang don hinh nhu sau
Béﬁén H(é:? Ssé PACB _Xé )(;2 >£3 >£4 >2(5 I\>;|6 2
X6 M 4 _2 0 0 1 1 1 4
X2 0 6 ~1 1 0 0 1 0
Xa 1 1 1 0 1 2 0 0 | 05
Bang1 |g=4M+1| <0 | 0 0 |M+l|M-2| 0 | ™=
Xe M 72 | 52| 0 |-12]| 0 1 1| 72
X2 0 6 ~1 1 0 0 1 0 6
X4 1 1/2 1/2 o |12 | 1 0 0
Bing2 |e=ewe | <0 | O | <0 | 0 | >0 | 0 | ™
Xs 2 72 ) 52| 0 |-12]| 0 1
% 0 5/2 3/2 1 |12 ] 0 | 0 5/3
xe | 1 w w2 | o |w2]| 1| o 1
Béng 3 g=152| 772 | 0 | <o | 0o | o Cpua
X 5 6 0 0 2 5 | 4
% 0 1 0 1 1] 3| 0
xi | -8 1 L1 o L N
Bang 4 g=4 0 0 -5 -7 0 T.U

Két luan: Phuong an x* = (1, 1, 0, 0, 6) 13 P.A.T.U (nghiém) cta bai toan da
cho vo1  fiax = — Omin = — 4.

Nhan xét:

e Bai toan c6 nghiém duy nhat vi cac s6 udc lugng Az, A4 déu am.
o (o6 thé khong can thém an gid x6 ma bién do61 hé PT rang budc mot

cach don gian 1a 1y PT giita trir PT dau vé voi vé ta dugc hé rang budc

mo1
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thong thuong va chi cin 02 bang.

_2)(1

X+ X%,

+ X, + X
—X4
X, + X, +2X,

X; 20, j=1 2, 3, 4, 5.
Lac ndy, BT d3 c6 dang chinh tic chuan (N) va giai bang PP don hinh nhu

HEEIE Iy
X5 2 4 2| 0 o | 1 |1
X2 0 2 1 1 0 | -1 0
X3 1 1 1 0 1] 2 | o0
Bang 1 g=9 | 5 0 o | 3| o |
X5 2 6 0 0 2 | 5 | 1 |7
X2 0 1 0 1 | 1| 3| 0| 6
xi | -8 1 1 0 1| 2 | o
Bang 2 g=4 | 0 o | 5| 7] 0o |TU

Tuy nhién can nhan manh la, viéc bién d6i nhu thé khong phai luc nao

cling d¢ dang lam dugc. Nhi€u bai toan viéc bién doi nhu thé con phirc tap
hon ca viéc thém an gia roi giai ngay.

Tém tit Iy thuyét va bai tap
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PE TONG ON SO 2

Cau | (XS -3 diém)
1. Mot hop c6 10 qua bong ban trong d6 ¢6 7 quéa chua dung 1an nao. Budi sang
nhom van dong vién (VDV) lay ra 3 qua dé tap, tip xong lai tra lai vao hop.
Budi chiéu nhom VDV lai lay ra 3 qua dé tap.
a. Tinh XS dé ca3 qua bong lay ra budi chiéu déu 1a bong chwa dung 1an nao.
b. B1et rang trong 3 qua lay ra budi chiéu c6 it nhat 1 qua da dung, tinh xac
suit dé 3 qua lay ra budi sang c6 dung 2 qua da dung.

2. Mot kién hang c6 5 san pham hoan toan khong rd chat lugng t6t hodc phe
pham Moi gia thiét vé sb san pham tt c6 trong kién déu dong kha nang. Lay
ngau nhién tu kién ra 2 san pham dé klem tra thi thay ca 2 san pham déu tot.
Tim quy luat phan phéi xac suét cua sb san pham tét trong 3 san pham con lai
cua kién.

3. Mot cira hang c6 3 16 san pham. Cac san pham déu 1a chinh pham hoic phé
pham. Ti 18 chinh pham cta 16 thir nhat, 16 thi hai, 16 tht ba twong ung 1a
90%, 80%, 70%. Khach hang thtr nhat chon ngiu nhién ra mét 16 roi tir 16 da
chon ldy ngau nhién ra 1 san pham. Sau khi xem, khach hang nay hoan tra san
pham da xem tré lai 16 ctia no6. Khach hang thtr hai lai chon ngau nhién 1 san
pham tir chinh 16 ma khach hang thi nhat da chon. Tinh Xac suit san pham
ma khéach hang thir hai chon 1a chinh pham biét ring san pham ma khéach
hang thtr nhat chon 13 phé pham.

Cau Il (TK -3 diém)

1. bé nghién ctru nhu cau (kg/thang) vé mot loai hang & mot khu vuc nam 2014,
nguoi ta tién hanh khao sat vé nhu cau mat hang nay ¢ 400 ho gia dinh, thu dugc
két qua:

Nhu cau 15 | 25 | 35| 45 | 55 6,5 | 75 | 85
(kg/thang)
Soho | 10 | 35 |86 | 132 | 78 | 31 | 18 | 10
Biét rang nhu cau hang thang cta ho gia dinh vé loai hang nay 1a bién ngiu nhién
phan phdi chuan va khu vuc nghién ciru ¢6 4000 hd.

a) Vai do tin cay 99%, hay udc lwgng nhu cau trung binh cua mdi hod trong
mot thang vé mat hang nay nam 2014,

b) Vi do tin cay 95%, hiy wdc luong sé ho trong khu vuc ¢6 nhu ciu khong
dudi 4kg/thang trong nam 2014.

¢) S6 lidu nam 2013 cho biét nhu cau trung binh ctia mdi ho & khu vuc nay la
4,8 kg/thang. V61 mure y nghia 5%, c6 du co so dé két luan nhu cau trung
binh ctia moi ho trong mot thang vé mat hang nay tai khu vuc nay nim
2014 c6 xu hudng gidm di so voi ndm 2013 hay khong?
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2. Ngudi ta tién hanh mot cudc nghién ciru dé so sanh muc luong trung binh cta
phu nit voi mirc luong trung binh cua nam gidi trong mot cong ty lon. Piéu tra
mot mau gdm 100 phuy nit ¢c6 mirc luong trung binh 10USD/ngay véi d¢ léch tiéu
chuan hiéu chinh 1,64USD/ngay. Mot mau khac gém 75 nam gidi ¢6 muc luong
trung binh 10,2USD/ngay véi do 1éch tiéu chuan 1a 1,83USD/ngay. Voi muc y

nghia 1%, ¢ co s& dé cho rang murc luong trung binh ctia phu nit va nam gidi 1a

nhu nhau hay khong?
Cho biét mot sb gia tri cia ham Laplace ¢ nhu sau:

©(1,96) = 0,475; ¢(1,65) = 0,450; o(2,58) = 0,495.

Cau lll (QHTT -4 diém)
1. Cho bai toan QHTT (G) sau day:
f =4x +3x, —15x; +9x, —5%; — min
2X, +4x,+% >D;
3X,  —T1X,—X% =>b,;
Ay +2X, — 2% >h,;
X, >0, X, >0.
O day by, bz, bs 1a cac tham s6 thuc.

a) Tim tap hop tat ca cac PACB cua (G).
b) Viét bai toan d6i ngau (G*) cta bai toan (G).

¢) Chiéng minh rang (G) luén c¢6 PATU, con (G*) luén c6 PATU duy nhat

v6i moi by, by, bs. Tim PATU cua (G) va (G*).
2. Giai bai toan QHTT sau day bang phuong phap don hinh
f(X) =4X +5X, —2X, +2X; +2X; — min

X + X, + X+ X, =6,
2X +3%, =Xy +X =],
X, +2X, — X5 + +X5 =0,
X;20, J=1 2,3 4,5, 6.

Ghi chu:
- Cac dap so6 clia cau x4c suat can tinh dang (dang phéan s hay thap phan).

- Céc dap s6 cua cau théng ké duge phép 1am tron dén 04 chir s6 1é thap phan.
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HUONG DAN, PAP SO CAU XS VA CAU QHTT CUA PE SO 2

Cau | (XS - 3 diém)

1. Mot h¢p c6 10 qua bong ban trong dé c6 7 qua chwa dung lin nao. Buoi
sang nhom van dong vién (VDV) lay ra 3 qua dé tap, tap xong lai tra lai
vao hop. Budi chiéu nhém VDV lai lay ra 3 qua dé tap.

a. Tinh XS dé ca 3 qua bong ldy ra budi chiéu déu 1a béng chwa ding lin
nao.

b. Biét rang trong 3 qua lay ra budi chiéu c6 it nhat 1 qua da dung, tinh
xac suat dé 3 qua lay ra budi sang c6 ding 2 qua da dung.

Huéng din: Ding cong thirc XSPD va Bayes.

Giai
Goi
+ D; 1a bién co trong 3 qua bong lay ra budi sang coiquadadung,i=0,1,2,3.
+Clabién cdca 3 qua bong 1dy ra budi chiéu déu chua dung 1an nao.

Khi @6 C la bién ¢ trong 3 qua bong lay ra budi chiéu co it nhat 1 qua di dung.

Puong nhién {Dy, D1, D,, D3} 12 hé day du.

a) Ta can tinh P(C). Theo cong thuc day du ta co

P(C) = 3 P(D)P(C/D)

C; Ci GC/ C CCC CC 1225 49 oo,
c,'C, Ci Cy Cj Ci CycCp 1200 576

¢ P(D,)P(C/D,) _P(D,)1—P(C/D,))

b) Ta can tinh P(D,/C)

Bayes P(C) B 1-P(C)
C:G [1_02] 7
3 ' 3 —
_ S o) _ 60 :l.@:ﬁmo,ﬂ?&
1-(a) 527 60527 2635
576

2. Mot kién hang c6 5 san pham hoan toan khong ro chat lugng tot hoiic
phé pham Moi gia thiét vé s6 san pham tot c6 trong kién déu dong kha
nang. Lay ngau nhién tir kién ra 2 san pham de kiém tra thi thay ca 2 san
pham déu tot. Tim quy luat phan ph01 Xac suit ciia sé san pham tot trong
3 san pham con lai ciia kién.

Huéng din: Dung cong thire XSPD va Bayes.
Goi: + Tla sé san pham tét trong kién hang;
+ X1a so san pham tot trong 2 san pham lay ra;
+ Y 14 s6 san pham tot trong 3 san pham con lai.
T={01,2,345} X= {012} Y={0123}; T=X+Y.
Ta can 1ap bang PPXS cua Y trong diéu kién X = 2.
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Nhé rang {(T=0), (T=1), (T=2), (T=3), (T=4), (T=5)} la hé day du. Hon nita,
theo gia thiét, T c6 phan ph01 déu, tac lAP(T=k)=1/6; k=0, 1, 2, 3, 4, 5.
Ap dung cong thirc x4c suat day du ta co

5
P(X:Z)ZZP(T:k)P X=2/T =k
_1, 04+0+4C2+C2+CZ+C2 1
8" C2
PY=0/X=2=PT=2/X=2

w |

1C2
_P0=2P X=2/T=2 6Ci I
P(X =2) 1 20
3
PY=1/X=2) =P T=3/X=2
1 2
_ PO =3P Xx=2/T=3 ¢ C‘-‘z:i_o,ls.
P(X =2) 1 20
3
PY=2/X=2=PT=4/X=2
1C;
P(T = 4)P x:2/T:4_Ec?_i_03
B P(X =2) 1 10
3
PY=3/X=2=PT=5/X=2
1 2
_ P(T=5)P X=2/T=5 _ 663_1_05
B P(X =2) 1 2
3
Viy bang PPXS cua Y trong diéu kién X = 2 nhu sau:
Y/(X=2) | 0 | 1 | 2 | 3
P | 005 | 015 | 03 | 0,5

3. Mot cira hang c6 3 16 sain pham. Cac san pham déu 1a chinh pham hoic
phé pham. Ti 1¢ chinh phim ciia 16 thir nhat, 16 thir hai, 16 thir ba twong
ing la 90%, 80%, 70%. Khach hang thir nhét chon ngiu nhién ra mét 16
rdi tir 16 di chon lay ngau nhién ra 1 sian pham. Sau khi xem, khach hang
nay hoan tra san pham da xem tré¢ lai 16 cia n6. Khach hang thir hai lai
chon ngiu nhién 1 sin pham tir chinh 16 ma khach hang thw nhat da
chon. Tinh xac suat san pham ma khach hang th& hai chon la chinh
pham biét rang san pham ma khach hang thwr nhat chon la phe pham
Huéng din va dap s6: Dung cong thirc XSPP va tinh xac suit cé diéu
kién nh¢ cong thirc nhan.
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Goi Ly 1a bién ¢6 khach hang thir nhat chon dugc 16 thir k; k= 1,2, 3. Khi d6
hién nhién {Li, L,, L3} 13 hé day du.
Goi C; 1a bién c6 khach hang thtr j chon dugc chinh pham; j =1, 2.
Puong Ej nhién 1a bién c¢6 khach hang thtr j chon dugc phé pham; j =1, 2.
Ta can tinh P (C, /C,) = P(C C,) ?
PC) 1)
Theo CTXSDD ta cod
P(C,) = P(L)P(C,/Ls) + P(Ly)P(C, /L) + P(L3)P(C, /Ly)

_1 1 1
=51-09+-(1-08)+2(1-07)

= 0,2 = 20%.
P(C, C;) = P(L1)P(C, C/Ly) + P(L2)P(C, Ca/Ly) + P(L3)P(C, CylLs)

= %(1 ~0,9)0,9 + %(1 ~0,8)0,8 + %(1 ~0,7)0,7

o
Do ds P (C,/C,) = PSC)) 23~ 0,7667.

Céu Il (TK — 3 diém) Hoc vién tu lam

Cau Ill (QHTT — 4 diém)
1. Cho bai toan QHTT (G) sau day:
f =4x; + 3%y + 15X3 + 9%4 — 5X5 — min
2x, +4X,+X; >h;
3X, —TX,—X =>b,;
4X, + 2%, — 2% >h,;
X, >0, X >0.

O day bl, b,, bs la cac tham sb thyec.

a) Tim tap hop tat ca cac PACB cua (G).

b) Viét bai toan d6i ngau (G*) ctia bai toan (G).

¢) Chimg minh rang (G) ludn c6 PATU, con (G*) luén c6 PATU duy nhat
véi moi by, by, ba. Tim PATU cua (G) va (G*).

a) Tim tap hop tat ca cac PACB cia (G).
Xét mot PACB bat ky x = (X1, Xp, X3, Xs, Xs) ctia (G). Vi (G) ¢ 5 bién va ciing
c6 ding 5 rang budc (3 rang budc chinh, 2 rang budc dau) nén x bat budc phai thoa
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man ca 5 rang budc voi dau “=" (thoéa man chit). Noi cach khac, x 14 nghiém cta hé
5 phuong trinh 5 an sau day:
2%, +4%,+% =h;
3, —T7X,—X% =bh,;
4X, +2X, — 2%, =D;
X, =0;
X, =0.

D& thiy hé nay c6 nghiém duy nhét x* = (b1/2, ba/3, bg/4, 0, 0). Mit khéc ma trin hé
s0 cua hé chinh la ma tran bac thang

2 00 41
0 3 0 —7-1
A=0 0 4 2 -2
000 1 O
0 00 0 1

voi 5 dong déu khac khong. Nghia 1a A c6 hang 5 va cac rang budc nay doc 1ap
tuyen tinh. Vay x* 1a PACB, hon nita la PACB duy nhat cua (G).
Ket luan: Tap hop cac PACB cua (G) 1a { x* = (b1/2, b,/3, bs/4, 0, 0)}.

b) Viét bai toan doi ngiu (G*) ciia (G)
Bai toan d6i ngau cia (G) nhu sau:
(G*) g=hy, +by, +by; — max
2y, =4;
3y, =3
4y, =15;
4y, =Ty, +2y; <9,
Y1 Y, - 2y3 <=5
1¥.=0,y,>0,y, >0.
¢) Chirng minh rang (G) luén cé PATU, con (G*) luén c6 PATU duy nhat
voi moi by, by, bs. Tim PATU cia (G) va (G¥).
D¢ thay h¢ rang budc cua (G*) c6 nghiém duy nhat y* = (2, 1, 15/4), tirc la
bai toan (G*) chi c6 duy nhat mot PA la y*. Hon nira thay x* = (b1/2, by/3,
by/4, 0, 0) va y* = (2, 1, 15/4) thoa man dinh 1y can bang, cu thé

f(x*) = 4.b,/2 + 3. by/3 + 15. ba/4 = 2b, + b, + %bg

0(y*) = b1.2 + b1 + bs.(15/4) = 2y + by + by = f(x*)

Két ludn (G) ludn c6 PATU, chang han x* = (by/2, b,/3, bs/4, 0, 0);
(G*) ¢6 PATU duy nhit (y* =(2, 1, ?) (dpem).
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2. Giai bai toan QHTT sau diy biang phwong phap don hinh
f(X) =4X +5X, —2X, +2X; +2X; — min
X + X+ X+ X, =6,
2% +3X, =Xy +X =],
X +2X, — Xy + +X, =0,
X;20, j=1,2,3 4,5, 6.
Giai
e PACB xuat phatx’=(0, 0, 0, 6, 1, 0)
e Biéncosd: X4, Xs, Xs.
e Hésocosd:cy=0, C5=2, Cg=2.
e Bang don hinh
Bién Hé sb PA X1 Xo X3 Xa Xs X6 )
o SO co SO CB 4 5 i) 0 2 2 '
X4 0 6 1 1 1 1 0 0 6
Xs 1 2 3 -1 0 1 0 1/3
X6 0 1 2 -1 0 0 1 0
- _ Chua
Béng 1 f=2 2 5 -2 0 0 0 TU
X4 0 6 1/2 0 312 1 0 —1/2 4
Xs 2 1 1/2 0 1/2 0 1 ~3/2 2
X2 5 0 1/2 1 —1/2 0 0 1/2
Bang 2 f=2 | —w2 | o | 12 0 0 | —5p | Chua
TU
X4 0 3 -1 0 0 1 -3 4
X3 -2 2 1 0 1 0 2 -3
X2 5 1 1 1 0 0 1 -1
Béng 3 f=1 -1 0 0 0 -1 -1 TU

Kétluan: x*=(0,1,2,3,0,0)la PATU cua bai toan da cho voi f min = 1.
Nhan xét: Bai toan c6 nghiém duy nhat.
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