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‘/A’ Vo Cong Truong Hé thong kién thire va phwong phap giai Todn 10
Phian < PAI SO VA MOT SO YEU TO GIAI TiCH

CHUONG = MENH DE - TAP HOP
Bai 1. MENH DE

1. Ménh dé
Dinh nghia i
M¢énh dé 1a mot khang dinh dung hodc sai. 7 .
>»> Mot khang Qinh ding goi 1a ménh dé diung. Mot khang dinh sai goi la ménh dé sai.
> Mot ménh dé khong the vira dung vira sai.
2. Ménh deé chira bién
Dinh nghia _ ) i ) . )
Mot ménh dé chira bién co6 thé chira mot bién hoac nhiég bié,n. ) ‘ ’
Hay “Cau c6 tinh dung, sai phy thudc vao mot hoac nhicu yéu to goi la m¢nh dé chira bién”.
3. Phu dinh ciia m¢t ménh de
Dinh nghia
Mbi ménh d& P c6 ménh dé phu dinh, ki hiéu 1a P.
Ménh d& P va ménh dé phu dinh P cliané c6 tinh dang sai trai nguoc nhau.
Nghia la:
Néu P dung thi P sai.
Né}l P saithi P ding.
4. Ménh dé kéo theo
Dinh nghia
Cho hai ménh dé P va Q.
Ménh dé "Néu P thi Q" dugc goi 1a ménh dé kéo theo, va ki hiéula P= Q.
Ménh d&& P = Q con dugc phat biéu 1a " P kéo theo Q " hodc "Tir P suyra O ".
Ménh d&& P = Q chi sai khi P ding va Q sai.
[»]  Nhu vay, ta chi xét tinh dung sai cia ménh d& P = Q khi P dung.
Khi d6, néu Q dung thi P = Q dang, néu Q sai thi P = Q sai.
Nhdn xét. .
Céc dinh li, toan hoc 1a nhirng ménh dé dting va thuong c6 dang P = Q.
Khi ménh d&& P = Q 1a dinh 1y, ta noi:
(1) P la gia thiét, O 1a két luan cua dinh 1i;.
(2) P 1a diéu kién di dé c6 Q;
(3) O 1a diéu kién cin dé co P.
5. Ménh dé dio. Hai m¢nh dé twong dwong
M¢énh dé dio . ‘
Ménh dé Q = P duogc goi la ménh de ddo cuia ménh de P = Q.
Ménh dé‘ dao ciia mot ménh dé dung khong nhat thiét 1a dung.
Ménh dé twong dwong . .
Néu hai ménh dé P= Q va Q = P déu ding thi P va Q 1a hai ménh dé twong duong.
Kihi¢u P< Q vadocla
» P twong duwong Q, hodc
» P 1a diéu kién can va di dé co 0, hodc
» P khiva chi khi Q.
6. Ménh dé chwra ki hiéu lrgng tir “véi moi” (V) , “ton tai” ()
Ki hiéu “voi moi”
Cho ménh d chira bién P(x) véi xe X .
Khi d6 “v6i moi x € X thi P(x) ” ]a mot ménh dé,

Puoc ki hiéu: "Vxe X : P(x)"
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» Meénh dé nay diing khi v6i x, batki thuoc X, P(x,) ding.

» Ménh dé nay sai khi ton tai x thugc X sao cho P(x,) sai.

Ki higu “ton tgi”

Cho ménh dé chira bién P(x) véi xe X .

Khi d6 “ton tai x € X d¢ P(x)” 1a mot ménh dé,

Puoc ki higu: "3Ix € X, P(x)"

» Ménh dé nay diing khi v6i x, batki thuoc X, P(x,) ding.

» Ménh dé nay sai khi véi moi x, batki thugc X sao cho P(x,) sai (khong c6 x nao dé P(x) dung).
Phui dinh ménh dé chivra ki hi¢u “voi moi”, “ton tai”

» Ménh dé phu dinh cua ménh dé "Vx e X,P(x)" 1a ménh dé:"3Ix e X,Wx)"

» Ménh dé phu dinh cia ménh dé "3Ix e X,P(x)" 1a ménh dé:"Vx e X,P(x)"
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Bai 2. TAP HOP

1. Nhic lai vé tip hop
Tdp hop va phin tir

Tép hop (con goi 1a tap) 1a mot khai niém co ban cua toan hoc, khong dinh nghia.

Gia su da cho tap hop 4.

e Dé chi a 12 mot phan tir ctia tap hop 4, taviét ae A (doc 13 a thudc 4).

o Dé chi ¢ khong phai 1a mot phan tir ctia tip hop 4, ta viét a ¢ 4 (doc 1a P khong thude A).
Cach xdac dinh tdap hop

Mot tap hop dugc xac dinh béng mot trong hai cach sau:

e Liét ké cac phan tir ciia n6: Céc phan tir viét trong dau { } , cach nhau boi ddu phay (hodc chim phay),
mdi phén tir chi viét 1 lan.

e Chi ra tinh chét dic trung cho cac phan tir ciia n6: Néu tap X chira va chi chtra nhimg phan tir c6 tinh
chat P thi ta ghi X ={x|x co tinh chat P}.

Ngudi ta thuong minh hoa tdp hop bang mét hinh phing duoc bao quanh béi mot
duong kin, goi 1a biéu d6 Ven nhu hinh.
Tép hop rong

Tap hop réng, ki hiéu 13 &, 1a tap hop khong chira phan tir ndo.

Néu A4 khong phai 1a tap hop rdng thi A chia it nhat mot phan ti.

A+ D<= Ix: xe A
Chu y

S6 phan tr ciia tap hop 4 duogc ki hicu 1a n( 4)

Biéu dd Venn

2. Tap con va hai tip hop bang nhau
Tap hop con
Néu moi phan tir ctia tp hop 4 déu 13 phan tir cta tap hop B thi ta ndi 4 1a mot tap
hop con cia B vaviét A B (docla A chiratrong B). B
Thay cho A c B ta ciing viét B> 4 (doc 1a B chira A hoic B bao ham A)
Nhu vay ACB<:>(‘V’x: xeA:xeB).
Néu 4 khong phai 1a mot tap con cia B, ta viét 4« B.
Ta c6 cdc tinh chit sau
e Ac A v6éimoi tap hop 4
e Néu Ac B va Bc C thi AcC (h4)
o Jc A véimoitap hop 4.
Cac tdap hop sé dd hoc

Tén goi Ki hi¢u Mo ta
Tap hop cdc sé tw nhién khdc 0 N N ={1;2;3;......}
Tap hop cdc sé tw nhién N N={0;1;2;3;......}
Tap hop cdc sé nguyén VA Z={..;-2-1;0;1;2;3;......}

r Z a
, @ A h~ 2 1\ 14 A r - Z hY b 0 .
Tap hop cdc sé hitu i Q S6 hiru ti 1a cac so c6 dang 5 (a,beZ vab#0)

® SH thap phan hiru han hodc vo han tuan hoan.

Tap hop cdc 56 vo ti 1 Céc s6 thap phan v han khong tuan hoan.
Tdp hop cdc so thuc R La tap hop céc s0 hiru ti va so v ti.
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= 1;-6;—-5;-4;-3;-2:-1;

Tdp hop bang nhau

Khi Ac B va Bc A tanditap hop 4 bang tap hop B va viétla 4 =B.
Nhu viy : A=B < (Vx:xe A< xeB).
3. Mt s6 tap hop con ciia tip hop sb thue ,
Trong toan hoc ta thuong gap cac tdp hop con sau day cua tap hop cac so thuc R.

Tén goi va ki hiéu

Biéu dién trén truc s6
(phan khong bi gach chéo)

Tdp so thuce, khodng
(—o0;+00)

>

Poan [a;b]

[a b] {xeR|a<x<b}

SAAAAAAAA A A A
a b

Khodng (a;b)

(a,b):{xeR|a<x<b}

A >

a b

Khodng (—03b)

(—o0;b) ={x eR| x<b}

) /////////)
2)/////////

Khodng (a;+x) (a;40)={xeR|x>a} //////////g >
Nita khodng [a;b) [a;b)={xeR|a<x<b} A%%%%éﬁﬁ%%%%
Nira khodng (a;b] (a;b]={xeR|a<x<b} A%%%%‘ﬁﬁ%%%%
Nita khodng [a;+0) [@;+0) ={x e R| x> a} HAAAAAAAA --

a

Nita khodng (—o0;b]

(—oo;b]z{xeR|x£b}

1 /////////)
Jb/////////
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Bai 3. CAC PHEP TOAN TREN TAP HOP

1. Hop cua hai tap hop
Dinh nghia
Tap hop C gom céc phan tir thudc 4 hodc thude B dugc goi la hgp cia 4 va

B .Kihiéu C = AU B (phan gach chéo trong hinh 6). B
A xeAd
Vay AUB={x|xeA hoac xeB} hay xeAuB@[
xeB
AUB
2. Giao cuia hai tap hop
Dinh nghia
Tap hop C gom céc phan tir vira thuoc 4, vira thugc B duogce goi la giao cua A4 va 1 B
B. Kihiéu C = AN B (phan gach chéo trong hinh 5).
xe A
Vay AmB={x|xeA va xeB} hay xe AnB <
xeB 1A B
Nhan xét
(1) Néu 4 va B 14 hai tap hop hiru han thi n(A uB) = n(A)+n(B)—n(AmB)
(2) Néu 4 va B khong c6 phén tir chung, tic AN B =@ thi n(AUB)=n(A4)+n(B).
3. Hi¢u va phan bu ciia hai tip hop
Dinh nghia . i
Tap hop C gdm céac phan tir thuéoc 4 nhung khong thudc B E
goilahi¢ucta 4 va B.Kihiéu C= 4\ B (phan gach chéo trong
hinh 7).
VéyA\B={x|xeA;x§£B} oA
Khi Ac E thi E\ 4 goila phin bl ctia 4 trong AE ki hiéu 1\
C.A
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CHUONG & BAT PHUONG TRINH VA HE BAT PHUONG TINH BAC NHAT HAI AN

, Bii 1. BAT PHUONG TRINH BAC NHAT HAI A.
1. Bat phuwong trinh bac nhat hai an
Dinh nghia ) ) .
Bat phuong trinh bac nhat hai an x, y cé dang tong quat la:
ax+by+c<0 (1) (ax+by+c <0;ax+by+c=>0;ax+by+c> O)
Trong d6 a,b,c 1a nhimg sb thuc, a> +b> #0;
(%37, ) 12 nghiém cua (1) < ax, +by, +¢ <0
2. Bi¢u dién nghié¢m ciia bat phwong trinh bac nhat hai an.
Dinh nghia

Trong mit phang Oxy, tap hop céc diém c6 toa d6 1a nghiém cia (1) dugc yh (4)
ar+by+c>0

goi 1a mién nghiém ciia no.

Duong thang d : ax+by+c =0 chia mp thanh hai ntra mp, khi do:
() Nira mp (4) (ké ca bd) 12 mién nghiém cua ax+by+c<0
(] Nira mp (B) (ké ca bd) 1a mién nghiém cta ax+by+c>0. a4l by + ¢ < 0

d:ar+by+c=0

)
A

QUY TAC: Biéu dién mién n :
> Budc 1: Ve duong thang A : ax+by+c=0.
> Buéc 2: Lay mot diém M, (xo;yo) khéng thuée A (thwong ldy goc toa do O ).

> Budc 3: Tinh ax, +by, +c va so sanh voi 0.
> Budc 4: Két lugn:
[ Néu ax, +by, +c¢ <0 thi mra mp bo A chita M, la mién nghiém ciia (1) .
[ Néu ax, +by, +c >0 thi niea mp bo A khong chira M, la mién nghiém ciia (1) .
[>] Chai y:
Mién nghiém cua (1) bd di duong thang A 1a mién nghiém ciia bat phuong trinh ax+by+c <0.

L CAC DANG TOAN THUONG GAP

trinh bic nhit hai an
Vidu 1. Cho céc diem A(L;-1), B(-2;1), C(1;-1), D(4;2). Piém nao 1a nghiém cta bat phuong trinh
Tx-3y-7<0

= Loi gidi
Thay toa dg cac di€m vao bat phuong trinh.
Xét diem A(1;—1),tacod 7+3-7<0 (sai).
Xét diem B(—2;1), taco6 —14-3-7 <0 (ding).
Xét diem C(L;-1),tacé 7+3-7<0 (sai).
Xét diem D(4;2),tacod 28—6-7 <0 (sai).

Vay diém B nam trong mién nghiém cia bat phuong trinh.

toan < Biéu dién hinh hoc mién nghiém

Phwong phap
Xét bt phuong trinh ax+by+c¢ >0 (1).
» Budc 1: V& duong thang A : ax+by+c=0.
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» Bude 2: Lay mot diem M, (x,;y,) khong thude A (thudng lay gbc toa do O ).
> Buwdc 3: Tinh ax, +by, +c va so sanh v6i 0.
» Budc 4: Két luan:
[1 Néu ax, +by, +c <0 thi nra mp bd A khong chira M, 1a mién nghiém cta (1)
[1 Néu ax, +by, +c >0 thi nramp by A chira M, 1a mién nghi¢m cua (1)
[»] Chai y:
Mién nghiém cua (1) bé di duong thdng A 1a mién nghiém ciia bat phuong trinh ax+by+c¢ <0.

Vidu 2. Xac dinh mién nghiém cua cac bat phuong trinh:
1) x=1 2) y<1 B x+y<4 4) 2x+y<3
= Loi gidi
(1) X4c dinh mién nghiém cta x>1 YA
V& duong thang A : x—1=0.
Léy mot diém O(0;0) 2 A .
Ta c6: —1 <0 nén mién nghiém cua bat phuong trinh x >1 13 ntra mp khong
chtra diém O (tinh ca bd A).

(2) Xac dinh mién nghiém cua y <1 YA
V& duong thang A : y—1=0. 1
Léy mot diem 0(0;0) e A .

Ta cé: —1 <0 nén mién nghiém cua bat phuong trinh y <1 14 nira

mp chira diém O (tinh ca b A). 0

=Y

(3) Xac dinh mién nghiém ciia x+ y < 4 Y
V& dudng thing A : x+y—4=0. ¥
Lay mot diém O(0;0) g A . N
Ta c6: —4 <0 nén mién nghiém ciia bat phuong trinh x+y <4 1a nira s
mp chita diém O (khong tinh by A). .

(4) Biéu dién hinh hoc tip nghiém cta 2x+ y <3 YA
V& dudng thang A:2x+ y=3.
Lay gbc toa o 0(0;0),
Ta thiy O ¢ A vaco 2.0+0<3 nén nita mp bo A chira gdc toa d6 O 1a mién
nghiém cua bat phuong trinh da cho (mién bi t6 dam trong hinh, tinh cé bo).

@)
e (SRS
=Y
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BAI 2. HE BAT PHUONG TRINH BAC NHAT HAI A

1. H¢ bat phwong trinh bac nhat hai 4n
Dinh nghia
» Heé bat phwong trinh bac nhét hai 4n gdm maot s6 bt phuong trinh bac nht hai 4n x, y ma ta phai tim
nghi¢m chung cta ching.
» MObi nghiém chung d6 dwoc goi 1a mot nghiém ciia hé bat phuong trinh da cho.
2. Biéu dién nghiém ciia bat phwong trinh bac nhit hai 4n
Quy tic
» Ta co thé biéu dién hinh hoc mién nghiém ctia hé bat phuong trinh bac nhit hai an: 13 giao cta cac mién
nghiém ctia cc bat phuong trinh trong hé.
» DE biéu dién mién nghiém cua hé bat phuong trinh ta 1am nhu sau:
[J Trong cung hé toa do, biéu dién mién nghiém ciia mdi bt phuong trinh trong hé bang cach gach bo
phan khong thudc mién nghiém cua né.
[] Phan khong bi gach 1a mién nghiém can tim.
3. Bai toan t6i wu (Quy hoach tuyén tinh).
»  Tim gid tri I6n nhdt, gid tri nhé nhdt ciia cdc biéu thirc dang F = ax +by, trong dé x,y nghiém diing
cud mot hé bat phwong trinh bdc nhat hai én dé cho:
[] V& mién nghiém ctia hé bat phuong trinh di cho.
Mién nghiém nhan duge thuong 1a mot da giac. (Gia tri 1on nhat va nho nhét cua F dat dugc tai mot
trong cac dinh ctia mién da giac).
[1 Tinh gid tri cia F (g véi (x,y) 1a toa do cc dinh cuia mién da gidc nay.

[ So sanh cac két quad vura tinh dugc, tir do suy ra gia tri 16n nhat va gia tri nho nhét cta biéu thuc.

LJ CAC DANG TOAN THUONG GAP

Dan trinh bdc nhat hai an

Phwong phap
» DEé biéu dién mién nghiém cua hé bat phwong trinh ta 1am nhu sau:

[] Trong cung hé toa do, biéu dién mién nghiém ciia mdi bat phuong trinh trong hé bang cach t6 mau
phan khong thudc mién nghiém ciia nd.

[] Phan khong bi t6 1a mién nghiém can tim.

3x+y<6
r <R X Q ~ °om ” A X N X AF y S 4

Vidu 3. Biéu dién hinh hoc tap nghiém cua hé bat phuong trinh: >0
x>
=0

7 = Loi gidi
V& cac duong thang uh
dl:3x+y=6;d2:x+y=4;d3:x=0(0y);d4:y=0(0x) 6

Vi diem M, (1;1) c6 toa do théa man tit cd cc bat phuong trinh trong hé \
trén nén ta to ddm céc nira mit phang bo (d,), (d,), (d;), (d,) khong chira

diém M,
Mién khéng bi t6 dam (hinh t& gidc OCIA ké ca bdn canh
AI, IC, CO, OA) trong hinh v& 1a mién nghiém cta hé da cho. © 2\ N
d] 2
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Dang toan < Tim gid tri lon nhdt — nho nhdt ciua biéu thwec hai an

Phuong phap
[»] Bai todn: Tim gia tri 1on nhat, nhé nhét cta biéu thirc T'(x,y)=ax+by véi (x;) nghiém ding mot he
bat phuong trinh bac nhat hai an cho trudc.
> Buwdc 1: Xéac dinh mién nghiém cua h¢ bat phuong trinh da cho. Két qua thuong dugc mién nghiém S 1a
da giac.
» Budc 2: Tinh gid tri ciia F twong ing voi (x; ) 13 toa do cua cac dinh cua da gidc.
> Buwde 3: Két luan:
[J Gié tri 16n nhat cia F' 14 s0 16n nhat trong cac gia tri tim duogc.
() Gié tri nho nhat cia F' 14 s0 nho nhat trong cac gia tri tim duoc.

Vidu 4. Tim gid tri 16n nhat, gia tri nho nhét cia F =30x—4y—6 véi (x; ) 1a nghiém ctia h¢ bat phuong
x—y+520

2x+y+420

x+y-5<0

2x—-y—-4<0

trinh

= Loi gidi
x—y+52>0
2 o s a1k 2x+y+420
Mién nghiém cua hé bat phuong trinh ,(2)
x+y-5<0
2x-y—-4<0
Mién nghiém cta hé bat phwong trinh (1) 1a mién tir gidc 4BCD ; :
ké ca bo, voi 4(-3;2),B(0;—4),C(3;2),D(0;5) V= 3
F(-3;2)=-104; F(0;—4)=10; F(3;2)=66; F(0;,5)=-26
Vay GTLN 1a F =66 va GTNN la F =-104

—41¥B

Dang todn @ Bdi todn toi wu
Phwong phap
[»] Bai todn: Tim phirong an t6i wu ciia mét ké hoach san xudt, kinh doanh, ... (hai an).
» Buéc 1: Dya vao gid thiét, 1ap hé bat phuong trinh béc nhat hai an va bicu thirc myc tiéu F = F(x;y).
» Budc 2: Xac dinh mién nghiém ciia hé bat phuong trinh da cho
» Budc 2: Tinh gid tri cua F tuong img v6i (x; y) 1a toa do cua cac dinh cua da giéc.
> Buwde 3: Theo yéu cau bai toan, két luan:
[] Gi4 trj 16n nhat (nhé nhét) cia F twong tmg véi phuong an t6i wu (x; ).

Vidu 5. Co63 nhém méy 4,B,C dung dé san xuét ra 2 lai san phém [ va II . Dé san xuat mot don vi san
pham mdi loai phai 1an lugt dung cac may thuéc nhém may khac nhau. S6 may trong mot nhom va s may
tung nhom can thiét dé san xuat ra mdt don vi san pham thudc moi loai dugc cho trong bang bén dudi:

S6 may trong tirng nhom dé san xuat mot don vi
Nhoém S6 may trong mdi nhom SP
Loai / Loai I/
A 10 2 2
B 4 0 2
C 12 2 4

Mot don vi san pham 7 13i 3000 dong, mot don vi san pham /7 13i 5000 dong. Hay lap phwong an san
xuét hai loai san pham trén sao cho c6 i cao nhat.
= Loi gidi
Goi x va y lan lugt 1a s6 don vi san pham I va II (x,y20).
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S6 tién 1ai ctia don vi nay 1a F(x;y)=3x+y (nghin dong). \U“
2x+2y <10 x+y<5 riy—5
. 2y<4 <2 L
Ta c6 hé bat phuong trinh: Y = Y (*) T2 =6
2x+4y <12 xX+2y<6 ~3
x,y20 x,y20

Bai toan trg thanh tim gia tri 16n nhét cia F (x; y) =3x+ ytrén

A

mién nghiém cuia h¢ (*). 7 14-------- b m 2
Mién nghiém cua hé (*) 1a ngli gidc O4ABCD (ke ca bién). i
Ta c6: 0(0;0),4(5;0),B(4:1),C(2:2),D(0;2). %) b

F(0;0)=0, F(5;0)=150, F(4;1)=190, F(2;2)=160, f(0;2)=100
Dé thiy F(x;»)=3x+y 16nnhatkhi (x;y)=(4;1) tic la can san xuat 4 san pham / va 1 san pham 17 dé

thu vé loi nhan cao nhat.
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CHUONG = HAM SO BAC HAI VA PO THI

Bai 1. HAM SO VA PO TH,
1. Ham s6. T4p xac dinh va tap gia tri cia ham so6
Dinh nghia
Gia st x va y 1a hai dai lugng bién thién va x nhan gia tri thuoc tap D
Néu véi moi gia tri xthudc D ta xac dinh dugc mot va chi mét gia tri twong ing cuia y thudc tap s6 thuc

R thi ta c6 mot ham sé.
Ta goi iy :
» x la bién so, y 1a ham so cua, x
» Tap hop D dugc goi la tdp xdc dinh cia ham s6.
» Tap hop T gdm tt ca cac gia tri ciia y (twong ing voi x thude D) dugc goi la tdp gid tri cua ham
s0.
Chu y
(1) Khi y laham sb cia x, ta c6 thé viét y = f(x),y=g(x)....
(2) Khi ham s6 cho bang cong thirc y = f(x) ma khong chi rd tap xac dinh thi ta quy u6c: Tdp xdc dinh ciia
ham s6 y :f(x) la tdp hop tat cd cdc gid tri x dé f(x) co nghia.
(3) Mot ham sd co thé cho bang nhiéu cong thirc cong thuc.
2. Do thi ham so
Dinh nghia
Cho ham s6 y = f(x) x4c dinh trén tap D
Trén mit phang toa do Oxy, d0 thi (C)cua ciahamso y = f(x) 1a tap hop cac diém M (x;y) véi xe D va
y=rf(x).
Vay (C)={M(x;f(x))|xe D}
Chu y
(1) Piém M(xM;yM) thudc do thi ham sé y:f(x) khi va chi khi x,, e D va y,, :f(xM)
(2) Ta thuong gip do thi ctia ham sé y=f (x) la mot duong. Khi dotaco y=f (x) la phuong trinh cua
duong do. ) )
3. Su dong bién, nghich bién ciia ham so
Dinh nghia
Cho ham s6 y = f(x) x4c dinh trén (a;b).
& Ham s6 y = f(x) dugc goi la dong bién (ting) trén (a;b)

S Vx, x, €(ash):x, <x, = f(x)< f(x,).
& Ham s6 y = f(x) duoc goi la nghich bién (giam) trén (a;b)
S Vx, x, €(a;b):x, <x, = f(x)> f(x,).
Nhan xét
(1) Him s6 y = f(x) dong bién trén (a b) khi va chi khi d0 thi ham s6 “di 1én” trén khoang do.
(2) Himsé y=f (x) nghich bién trén (a;b) khi va chi khi d6 thi ham s6 “di xudng” trén khoang do.
Bang bién thién
Ham sd y =f(x) xac dinh trén (a;b).
&5 Xet su bién thién cliia ham sO 1a tim khoang ting, giam clia ham s0.
& Keét qua d6 dugc tong két trong mot bang goi 1a bang bién thién:
Do thi ham sé d(;ng bién trén (a,b) la mot dwong Do thi ham sé nghich bién trén (a,b) la mot dwong

“di len” trong khodng (a,b). “di xuong” trong khodng (a,b)
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o>
8
Q
&

z| a

LJ CAC DANG TOAN THUONG GAP

P

Dang toan < Tim tap xdc dinh cua ham so

Phwong phap
Tap xdc dinh ciia ham sé y = f(x) la tdp hop tdt cd cdc 56 thwe x sao cho biéu thirc f(x) co nghia.

Buwéc 1. Lap diéu kién xac dinh

X Xéc dinh khi v 0 Ju xéc dinh khi u >0 % xéc dinh khi v >0

1% v
Bude 2. Giai dicu kign xéc dinh, tim diéu kién cta bién
Buoc 3. Tuy theo dicu kién cua bién, ta két luan tap xac dinh nhu sau:

XZa X=da

@ix#b > D=R\{a;b;...}; @a<x<b > D=(a;b]; ®|x=b >D={a;b;..}
Vidu 6. Tim tap xac dinh ctia ham s6:
2x—1 3x—1
1) y=2x"—3x"+2025 ) y=——-——  (3) y=+-2x+3-+x-1 4) y=
1) y Qy=sm— Or=v J B r=7—
w Loi gidi

(1) Ham s6 12 ham da thirc (khong c6 diéu kién xac dinh) nén xac dinh Vx e R
Vay tap xac dinh ctahamsola D=R.

x#1
. x—1#0 x#1
am SO Xac din 1 X —5x+2#0 = = X # = .
2) Ham s0 xé4c dinh khi x* —3x+2#0 , 1
X +x-2#0 - 5 x#-2
x —

Vay tap x4c dinh ctia ham s6 1a D =R\ {-2;1}.
(3) Ham sb x4c dinh < 2x-2>0< x> 1.
Vay tap xac dinh ctia ham s6 1a D = (I;+00).

. C|2x+320 xSé 3
(4) Ham s6 xéc dinh khi = 2 & 1<x<—.
x-120 >1 2

Dan

Phwong phap 1.
>» Buwoc 1.  Tim tap xac dinh D cua ham so.
» Buwéc 2.  Véimoi x,x,eD, x, #x,. Tinh f(x)-f(x,).
o Neéu x, <x, = f(x) < f(x,) thi ham s6 da cho dong bién (ting).
5 Néu x, <x,= f(x)> f(x,) thi ham s6 da cho nghich bién (gidm).
Phwong phap 2.
» Budc 1.  Tim tap xac dinh D cia ham so.
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S (x)-f(x)

» Buéc2. Véimoi x,x, €D, x, #x,. Lap ti s6 ———22 22

F(x)-f () "

X =X,

f(x)-f(x,)

X =X,

= Néu >0 thi ham sb da cho dong bién (tang).

= Néu <0 thi ham sé da cho nghich bién (giam).
Vidu 7. Xéttinh dong bién va nghich bién ctia ham s6 f(x)=x"—7 trén khoang (-0;0), (0;+o0)
w Loi gidi
TXD: D=R.
Véimoi x,,x, €D, x, # x,,

Ta cod f(xl)—f(xz):xl2 ~T-xX+7 =x7 —x; :(x, —xz)(x] +x2)
V&imoi x,,x, €(—0;0) va x, <x, tacd x,—x, <0 va x, +x, <0.
Suy ra f(xl)—f(x2)>0 hay f(xl)>f(x2).

Vay ham s6 da cho nghich bién trén khodng (-;0).

V&imoi x,,x, €(0;+0) va x, <x, tacd x,—x, <0 va x, +x, >0.
Suy ra f(xl)—f(x2)<0 hay f(xl)<f(x2).

Vay ham sb da cho dong bién trén khoang (O; +oo).

y=ax+b
Tap xdc dinh: D = R
Chiéu bién thién:
a > 0: Ham s6 dong bién trén R a <0: Ham s0 nghich bién trén R
z | — 0 + o0 x | — + oo
o0 + o
— 0

Do thi:

D0 thi 12 mot dudng thang cét truc tung tai diem A4(0;5)

Néu @ =0 thi ta dugc ham s6 y = b 1a ham hang va ¢ do thi 1a duong thang nam ngang cat truc tung tai
diém A(0;b)

Puong thing x = ¢ 1a duong thang dimg ludn cat truc hoanh tai diém M (c;O)

2025-2026 13 0983 900 570



‘/AJ' Vo Cong Truong Heé théng kién thire va phwong phap giai Todn 10

Bai 2. HAM SO BAC HA

1. Ham s6 béc hai
Dinh nghia
Ham s6 bac hai 1a ham s6 cho béi cong thire: y = f(x)=ax’ +bx+c,
Trong d6 x la bién sd, a,b,cla cac héng s6va a=0.
Tap xéc dinh ctia ham sb bac hai la R
Chii y ’ ) ’
» Khi a=0, b# 0, ham s0 tré thanh ham s bac nhat y=bx+c.
» Khi @ =b =0, ham sd tré thanh ham hang y=c .
2. P thi ctia ham s6 bac hai
Trong mit phang Oxy, dd thi ham sé y =ax” +bx+c(a#0) 1a mot dudng Parabol (P), co:

» Dinh la S(—i —Aj
2a  4a
I NP 2 b
» Truc doi xing la duong thang x = ——.

2a
» Bé 16m huéng 1én trén néu a >0, bé 16m hudng xudng dudinéu a <0 .
» Cét truc tung tai diém co tung do béng ¢, tc 1a dd thi di qua diém (O;C)

y A b y A

y=ax'+bx+c N 4a
X, \r:
s 0 x
X\ |0 X, x
A
2 y=ax +bx+c b
X=—-—
. 2a
a)a>0 b)a<0

Chu y
v/ Néu phuong trinh ax’ +bx +c =0 c6 hai nghiém x,, x, thi d6 thi ham s6 y = ax® +bx+c¢ cit tryc
hoanh tai hai diém c6 hoanh do x,, x,
v’ Cit tryc tung tai diém A(O;c) : Ndm trén truc hoanh > ¢ > 0; Nam dudi truc hoanh > ¢<0.
-b —-A : . ; A S A ;- .
v' DPinh [ (2—,4—j : Nam bén trai truc tung = a, bcung dau; Nam bén phai truc tung = a, b trai
a 4a
dau.

Cach vé db thi

A
(1) Xac dinh toa d6 dinh S —i,__
2a 4a

(2) V& truc dbi xtmg d 13 duong thing x = —zi ;
a

(3) Xac dinh toa d6 cac giao diém cuia parabol véi truc tung, truc hoanh (néu c6) hay Lap bang gia tri
(4) Ve parabol co dinh S, co truc di ximg d va di qua cac diém tim duoc
3. Sw bién thién caa ham s0 bac hai

‘ a>0 ‘ a<0
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b -5
x | — 2a + oo €T | — 2a + oo
+ oo + oo —A
y A / y / 4d \
da — —
\ A A A A _b . A A 4 A o & —b o o R
Ham s6 dong bién trén (2—;+00j ; nghich bién trén | Ham so dong bién trén (—00;2—j ; nghich bién trén
a a
-b —b
_w;_ -
[ ZaJ (Za ’+OO)
Chu y
Khi a>0, minf(x)zﬂ khi x =2
4a 2a
. AN )
Khi a <0, max f(x)=— khi x=—
4a 2a

Phwong phap
(1) Xac dinh toa d¢ dinh S —i;—A ;
2a  4a
(2) Lap bang bién thién, néu chiéu bién thién
(3) Lap bang gia tri
b
x | X X, ‘ e X3 b
A
ol y(x) | y(x) " a y(x) | v(x)

(4) V& truc d6i xtmg d 1a dudng thang x = —2i ;
a
(5) V& parabol c6 dinh S, c6 truc dbi xtmg d va di qua cac diém tim duoc
Vidu 8. Lép bang bién thién va v& d6 thi cia ham s6: (1) y=x"-2x, (2) y= —%xz - Dsp— 7

= Loi gidi

(1) Taco a=1,b=-2,c=3.
Toa d dinh 1a S(1;-1).
Béng bién thién
T -0 1 +00
Y +00 +00

~.

Do d6 ham s6 nghich bién trén khoang (—oo;l) va dong bién trén khoang (1;+ oo) .
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2

Bang gia tri
x| -1]o]1]2]3
yI13Jo[-1]0]3

D0 thi ciia ham sb y = x* —2x 1a parabol c6 dinh 1a S(1;-1) va truc déi

xingla x=1.
Ta co a=—%, b=2,c=-2.

Toa do dinh 13 S(2;0).

S e 2 +00
y / 0\\
— 00 —00

Do d6 ham s6 dong bién trén khodng (—0;2) va nghich bién trén
khoang (2;+0).

Vé do thi: Ta c6 dinh 1a 1(2;0) va truc ddi xtmg la x=2.

Bang gia tri

x| 2]0]2]4]c%s
y|-8|=2]0]-=2]-8

Do thi ciia ham s6 y:—%x2 +2x—2 la parabol c6 dinh la S(2;0) va

tryc d6i ximg 1a x=2.

Y

Hé thong kién thire va phwong phap giai Todn 10

-1 O

—1¢-
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CHUONG = BAT PHUONG TRINH BAC HAI MOT AN
Bai I. DAU CUA TAM THUC BAC HA

1. Tam thire bac hai

Dinh nghia

» Tam thirc b4c hai d6i véi x 1a biéu thire ¢6 dang f (x)=ax’ +bx+c, trong d6 a,b,c 1a nhitng hé sb,
a#0.

» Nghiém cta phuong trinh ax” +bx+c =0 dugc goi 1a nghi¢m ciia tam thirc bac hai f(x)=ax’ +bx+c.

» A=b"—4ac va N =b"—ac theo tht tu dugc goi 1a biét thic va biét thirc thu gon clia tam thirc bac hai
f(x) =ax’ +bx+c.

2. DAu ciia tam thirc bic hai
Dinh li
Cho f(x)zax2 +bx+c (a # 0),A =b>—4ac.

» Néu A <0 thi f(x) ludén cung dau véi hé s6 a, véimoi xe R.

A \ A \ A r. A A re . b
»Neu A=0 thi f(x) ludn cung dau véihé so a, véi moi x;t—z—.
a

» Néu A >0 thi f(x) ludn:
» Cung ddu véi hé s6 a khi x € (—o0;x,) U (x,;+0)
= Trai déu véi hé s6 a khi xe(xl;xz).
Trong do x,.x, la hai nghiém cia f(x)

Bing xét diu
A<0 A=0 A>0

(f(x) vo nghiém) (f(x) co nghiém kép) (f(x) co 2 nghiém phdn biét )

b

2a

Cung 0 Cung

ddu a ddu a

L CAC DANG TOAN THUONG GAP

X |- +00 X |- +o0 X | —o0 X, X, +o00

Cung 0 Trai 0 Cung

J) Cung dau a J) ddu a ddu a ddu a

)

Dang toan ¢ Xét dau cua tam thirc bac ha

Phwong phadp

Buoc 1. Tim nghiém cta tam thirc bac hai
Buwée 2. Lap bang xét diu nhu trén.

Budc 3. Két luan vé dau ctia tam thic bac hai

Vidu 9. Xét ddu ctia cac tam thirc sau:
(1) f(x):3x2—2x+1 2) f(x):3x2—2x—8 3) f(x):—x2+2x—1
= Loi gidi
(1) f(x)=3x"-2x+1
Taco A'=-2<0vaa=3>0.Suyra 3x*—2x+1>0, VxeR.
(2) f(x):3x2—2x—8

Tacé: f(x)=0e3x -2x—8=0<|" 3.

Béng xét ddu
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4 )
X —0o0 —_—

3 —+00
f(x)‘ 0 - o0 +

Suy ra: f(x)>0<:>(—oo;—§ju(2;+oo) va f(x)<0<:>xe(—g;2)
3) f(x):—x2+2x—1

Tacd: f(x)=0=—x"+2x-1=0<x=1.

Bang xét dau

X ‘—oo 1 +00

el -0 -

Suy ra: f(x)<0 v&i moi xeR\{l}.
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Bai 2. GIAI BAT PHUONG TRINH BAC HAI MOT A
1. Bit phuwong trinh béc hai
Dinh nghia
» Bit phwong trinh bdc hai mét én x 1a bat phuong trinh dang ax® +bx +¢ <0
(hodc ax> +bx+c<0, ax’*+bx+c>0, ax* +bx+c> 0),
Trong do6 a,b,c 1a nhing s6 thuc da cho, a #0.

» Nghigm ciia bat phuong trinh 14 cc gié tri cia 4n x thoa man bat phuong trinh do.
2. Giai bat phwong trinh béc hai
» Gidi bat phwong trinh bdt hai 1a tim tdp hop cac nghiém cua bat phuong trinh do6.

L CAC DANG TOAN THUONG GAP

Dan trinh bdc hai

Phwong phap

Buwiéc 1. Bién ddi bt phuong trinh vé dang bat phwong trinh bac hai mot an
Buée 2. Xét dau tam thire bac hai & vé trai.

Buwdoc 3. Dya vao bang xét déu, két luan tap nghiém cua bat phuong trinh bac hai.
Vidu 10. Giai cac bat phuong trinh sau:

(1) -3x" +2x+1<0 (2) x> —6x+9>0 3) X’ +3x<—x"+x-5
= Loi gidi
(1)  Xeétdau f(x)=-3x"+2x+1
x=1
Taco: f(x)=0< 1
X=—=
3
Bang xét dau:
1
X ‘—OO —5 1 +00
el - 0 0 -

Vay tip nghiém ctia bt phuong trinh: S = (—00; —%j U (1; +oo) .

(2)  Xétdau f(x)=x"—6x+9
Ta co: f(x):O<:>x:3
Bang xét dau:

X ‘ —0 3 400

o+ 0
Vay tap nghiém ctia bat phuong trinh: S =R..

3) Tacod: x> +3x<—x"+x—5<2x" +2x+5<0
Xét dau f(x):2x2 +2x+5.
Taco: f(x)=0 vd nghiém
Béng xét du:

X ‘ —00 —+00

el s

Vay bat phuong trinh vo nghiém.
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1. Phwong trinh dang \/ax2 +bx+c = \/a’x2 +ex+ f

» Ta lam nhu sau:
=»Buwéec 1: Binh phuong hai vé va rat gon vé phuong trinh bac 2 hodc bac nhét.
*Budc 1: Giai phuong trinh nhan dugc & Budc 1.
*Budoc 2: Thir lai cac gia tr1 x tim dugc c6 théa phuong trinh ban dau hay khong? Sau do két luan nghiém.

2. Phuong trinh dang \ax® +bx+c =dx+e
» Ta lam nhu sau:
»Buwéc 1: Binh phuong hai vé va rat gon vé phuong trinh bac 2 hodc bac nhat.
*Budc 1: Giai phuong trinh nhan dugc & Budc 1.
*Buoc 2: Thir lai cac gia tr1 x tim dugc c6 thdéa phuong trinh ban dau hay khong? Sau do két luan nghiém.

LJ CAC DANG TOAN THUONG GAP

Dang toan < Gidi phwong trinh quy vé phwong trinh bdc hai

Phwong phap (nhu trén)
Vidu 11. Gidi cac phuong trinh sau:

(1) V2% —4x—2 =+/x* —x -2 2) V3x> —6x+1=~/-2x>—9x +1
(3) V2x*=5x—-9 =x-1 (4) 2x* +x+3=1-x
= Loi gidi

(1) N2x> —4x—2 =+/x* —x—2
Binh phuong hai vé cta phuong trinh ta dugc: 2x”> —4x—2=x> —x—2
Sau khi thu gon ta duogc x*=3x=0
Tu do :[irn duoc x=0 hodc x=3 ’
Thay lan luot hai gia tri nay vao phuong trinh da cho, ta thay chi c6 x =3 thoa man.
Vay nghiém cua phuong trinh da cho 1a x=3.
(2) N3x% —6x+1 =+/-2x> —9x +1
Binh phuong hai vé cta phuong trinh ta dugc 3x” —6x+1=-2x" —9x+1.
Sau khi thu gon ta duogc 5x* +3x=0.

Tu @6 tim dugc x =0 hoac x = —g.
5
5 o z . 3o
Thay lan luot hai gia tr1 nay vao phuong trinh da cho, tathdy x=0 va x=— 3 thoa man.

Vay tap nghiém cua phuong trinh da cho 1a S = {O ;— %}

(3) V2x* =5x-9 =x—1

Binh phuong hai vé ctia phuong trinh ta dugc: 2x* —5x—9=x" —2x+1.
Sau khi thu gon ta duoc x* —3x—10=0.

T d6 tim dugc x =-2 hoac x=5.

Thay lan lugt vao phuong trinh da cho, ta thay chi ¢c6 x =5 thoa mén.
Vay nghiém cua phuong trinh dachola x=5.

@) 23 +x+3=1-x
Binh phwong hai vé ctia phuong trinh ta dugc 2x° +x+3=1-2x+ x>
Sau khi thu gon ta dugc x* +3x+2=0
Tu do :[im duoc x=-1 hoac x=-2 ’
Thay lan luot vao phuong trinh da cho, ta thady x = -1 hodc x = -2 théa man.
Vay tap nghiém ctia phuong trinh da cho 1a § ={-1;-2}.

CHUONG < DAI SO TO HOP
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1. Quy tic cong
Dinh nghia
Gia st mdt cong vige co6 thé dugce thuc hién theo phuong 4n 4 hodc phuong 4n B. Phuong an A4 c6 n cach
thuc hién, phuong an B c6 m cach thuc hién (khong trung véi bat ¢l cach nao ctia phuong an A). Khi do, cong
viéc co thé duoc thuc hién theo n+m cach.
Tong quat
VMot cong viée duoc thyc hién theo mot trong k& phuong én 4,4, ,..., 4, , trong do:
» Phuong an 4, c6 n, cach thuc hién.
» Phuong an 4, c6 n, cach thyc hién.

» Phuong an 4, c6 n, cach thyc hién.
S6 c4ch hoan thanh: n(X)=n, +n,+...+n, cach.
2. Quy tic nhén
Dinh nghia
Gia st mot cong viéc duoc thuc hi¢n theo hai cong doan. Cong doan tthir nhat c6 m cach thyc hién va ing

v61 moi cach doé co n cach thuc hién cong doan thur hai. Khi do, cong viéc ¢ thé dugc thuc hién theo m.n
cach.
Tong quat
VMot cong viée duoc thyc hién theo k cong doan 4,4, ,..., 4, , trong do:

» Cong doan 4, c6 n, cach thuc hién.

» Cong doan A, c6 n, cach thyc hién

» Phuong an 4, c6 n, cach thuc hién.

S6 cach hoan thanh: n(X)=n.n,...n, cach.

L CAC DANG TOAN THUONG GAP

Phwong phap
Quy tic cong, ta thuce hién cac buwdc nhw sau:

» Buédc 1: Phan tich xem c6 bao nhi€u phuong an riéng bi¢t dé thuc hién cong viéc 4 (c6 nghia
cong vigc A4 co the hoan thanh mét trong cac phuong an 4, 4,,..., 4,).

» Bude 2: Dém s6 cach chon x,,x,,...,x, trong cdc phuong an A, A4,,..., 4, .

» Bwoc 3: Dung quy tic cong ta tinh dugc s6 cach lua chon dé thuc hién cong viéc 4 la

X=X4+x,++Xx,.
Quy tic nhan, ta thue hi¢n cic bwée nhw sau:

» Buéc 1: Phan tich xem c6 bao nhi€u cong doan lién tiép can phai tién hanh dé thuc hién cong
viéc 4 (gia st 4 chi hoan thanh sau khi tat cd cac cong doan 4, 4,,..., 4, hoan thanh).

» Bude 2: Dém so cach chon x,,x,,...,x, trong cic cong doan A, A4,,...,4, .

» Buoc 3: Dung quy tdc nhan ta tinh duoc s cach lua chon dé thuc hién cong viéc 4 la
X=X.X) "X, .
Vidu 12. Ban An c6 3 céi 4o va 4 cai quan. Hoi ban An c6 may cach chon

(1) Mot cai quan hoac mdt cai 40?
(2) Mot bo quan do ?
= Loi gidi
(1) Mot cai quan hoac mot céi 40?
bé chon mdt cai quan hoac mat cai 4o ta c6 hai phuong an lya chon
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Phuong an 4, chon mot cai quf?ln: Co6 4 cach thuc hién.

Phuong an B, chon mot cai 40: Co6 3 cach thuc hién.

Theo quy tic cong ta c6: 4+3 =7 cach chon mot cai qu:‘?tn hodc mot cai 4o.
(2) M6t bo quan 40?

bé chon mot bo quﬁn 4o, ta phai thuc hién hai cong doan lién tiép

Cong doan 1, Chon mdt cai quén: C6 4 cach thuc hién

Cong doan 2, Chon mdt cai 4o: C6 3 cach thyuc hién.

Theo quy tic nhan ta c6 4.3 =12 cach chon mot b quan 4o.
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Bai 2. HOAN VI, CHINH HOP VA TO HOP

1. Hoan vi
Dinh nghia
Giai thira.
»  Cho s6 tu nhién n>1, ta dinh nghia n giai thua, ky hiéu n!, 1a n!= n.(n —1).(n —2)....2.1
Hodn vi.
Cho tap hop 4 c6 n phan tir (n>1).
»  MObi cach sip xép tht ty ctia n phan tir tap hop 4 1 hodn vi ciia n phan tir nay.
» 86 cdc hodn vi ciia n phan tir tap hop A dugc ky hiéu P, .
»  DPuogc xac dinh theo cong thirc:
P =n!= n.(n—l).(n—Z)....Z.l

Chu y
Céc hoan vi khac nhau chi khac nhau vé tht tu sip xép cac phan ti.
Hoan vi ciia 3 phan tr a, b, ¢ gdm: a, b, ¢; a, ¢, b; b, a, c;...
2. Chinh hop
Dinh nghia
Cho tdp 4 gom n phén tir (n>1).

»  Két qua cta viéc ldy k phan tir khac nhau tir n phan tir cia 4 va sap xép ching theo mot thir tw nao
d6 dugc goi la mdt chinh hop chap & ctia n phan torcua A4 ( goi tat 1a chinh hop nchép k£ cia 4).

" ,(ISkSn).

(n—k)!

» 86 cic chinh hgp chap k cua cia mot tip hop co n phantirla 4" =

»  Quy udc: O!zl,Af =1,4" =P, =n!
Chu y
Khi giai bai toan chon trén tdp X co n phan tu, ta sé dung chinh hop néu co 2 dau hiéu sau:
» Chi chon k£ phantircia X (1<k<n).
~ »Cosap thyu tu cac phan tir da chon.
3. To hop
Dinh nghia
Cho tap A gém n phantr (n=1).
» Mot td hop chdp & cia n 1a mot cach chon & phén tur tor mot tap hop n phén ttr (voi k,n 1a cac sb
tue nhién, 0<k <n).
» 80 cdc to hop chdp k cia cia mot tdp hop c6 n phan tur la
CF Ay _ n(n-1)(n—=2)..(n—k+1)
k! k!

Hay Cf =

, (ISkSn).

n!
k !(n — k)!
Tinh chat
»  Cho sb nguyén duong n va s nguyén k v6i 0<k<n .Khido C' =C"* .
»  Cho cc sd nguyén n va k véi 1<k <n .Khidé C*,=C*+C'" (Cong thirc Pascal)

LJ CAC DANG TOAN THUONG GAPF

Phwong phap ) )
(1) Hoan vi cac chir so trong so tw nhién.
» Tap hop A 1a tip con ¢ n phan tir cta tap hop {O, 1,...8,9} voi 1<n<10.
» Khi d6, sb cach thanh lap s6 tu nhién x c6 n chir sb duoc léy tir 4 12 s6 hoén vi cua n phén to
ndy, tic la cd P, =n! sb
(2) Ho4n vi dd vat.
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(3) Hoan vi vong quanh.

» Co n phan tu dugc sap xép trén mot vong tron n vi tri. SO cach x€p s€ 1a hodn vi ctia n—1 phan
ti: (n—1)!.

» That vay, mdi cach xép khong thay doi khi cac phan tir 1an lugt doi chd qua bén phai (hodc trai)

., ~ , e A . . A , n! , X
mot vi tri. Nhu vay, ¢6 n vi tri trén vong tron, nén c6 — = (n - 1)! cach xeép.
n
(4) Hoan vi lap.
» Cho k phan tir khac nhau a,,q,,...,a, . Mot cach sidp x€p n phan tir trong d6 gobm », phan twr a,,

n, phan tit a,, ..., n, phan tt a, (n +n, +...+n_=n) theo mot thi tw nao d6 duoc goi 1 hoan vi lip ca
2 P 2 ¢ P k ] 2 K g p cap

n vakiéu (n,n,,..,n,) cia k phan tu.

» SO cac hoan vi lap dang nhu trén 12 P, (n,,n,,...,n, ) =

Vidu 13. Cho tap hop S ={1,2,3,4} . C6 bao nhiéu s ty nhién c6 4 chit s phan biét ldy tir tap A4?
w Loi gidi

Gol x=a,a,a,a, lasé cantim, a, €S, Vi=1,4.

MJi hoan vi cia 4 phan tir tap hop A ta dugc 1 s6 tu nhién c6 4 chit s6 can tim, vi du nhu x = 3214

Do vdy, ta dugc B, =4!=4.3.2.1=2455.

Vidu 14. Mot chong sach gdm 4 quyén sach Toan khac nhau, 3 quyén sach Vat Ly khac nhau, 5 quyén sach
Hoéa Hoc khac nhau. Hoi c6 bao nhiéu cach xép cac quyén sach trén thanh mot hang ngang sao cho
(1) Cac quyén sach cting mén thi ding canh nhau.
(2) Cac quyén sach toan dimg gan nhau.
= Loi gidi
(1) Céc quyén sach cing mén thi ding canh nhau.
Xép 4 quyén sach toan thanh mot nhom dimg gan nhau c6 P, = 4! = 24 cach xép.

Xép 3 quyén sach Vat Li thanh mot nhém gan nhau 6 P, =3!=6 cach xép
Xép 5 quyén sach Hoa Hoc thanh mot nhém gan nhau c6 P, =5!=120 cach xép.
Xép 3 nhém séach trén 1én gid sach ¢ P, =3!=6 cach xép.

Vay ¢6 24.6.120.6 = 103680 cach xép cac cudn sach ciing mon thi ding canh nhau,

(2) Cac quyén sach toan dimg gan nhau.
Xép 4 quyén sach Toan thanh mgt nhdm dimg gan nhau c6 P, =4!=24 cach x&p.

Coi nhém sach Toéan 1a mot quyén sach 16n, xép quyén sach 16n d6 va 8 quyén sach con lai co
P, =9! cach xép.

Viy c6 24.9!1=8709120 cach xép cac cudn sach Toan dimg gin nhau.

Vidu 15. C6 bao nhiéu cach sip xép 5 ban nam va 5 ban nit ngdi xung quanh mét ban tron sao cho nam
va nit ngdi xen k&?
= Loi gidi
Chon 1 ban nam ng@)i cd dinh vao 1 vi tri, 9 ban con lai s& hoan vi vong quanh ban nay theo nguyén
tac 12 nam nit xen k&.
Khi d6 cac ban nam con lai s& & vi tri mang s6 3,5,7,9 va nit s& & vi tri s6 2,4,6,8,10 (theo chiéu
kim ddng hd).
O mdi vi tri ciia minh, cac nam va nit dugc hoan vi cho nhau.
Do d6, c6 1.41.5!1=2880 cach sip xép.
Vidu 16. Tu cac chir $6 0,1,2,3,4 co thé 1ap dugc bao nhiéu $b gém 7 chir sb, trong d6 chir $6 2 ¢co mit
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3 lan, cac chir s6 con lai c6 mat dung mot 1an.
w Lot gidi

, , ! ,
Xeép céac chir s6 0,1,2,2,2,3,4 thanh mot hang co ; cach xép.

, , , \ ! .
Xeép cac chir s6 0,1,2,2,2,3,4 thanh mot hang sao cho chit s6 0 dung dau co % cach xép.

| , \
Vay co ; —% =1440 s6 théa man yéu cau.

Dang todn @ Chinh hoyp
Phwong phap
(1) Chinh hop cac chir so trong so tw nhién.
Céch giai thong thuong
» Goi s6 can tim 13 x = a,a,..a, .
» Liét ké cac s6 x thoa mén diéu kién dé bai. Dya vao tinh chat bai toan xem c6 chia truong hop hay
khong?
» Thir ty dém va sir dung quy tac cong, nhan (ncu co).
(2) Chinh hop do vat.

Vidu 17. Cho tap 4={1,2,3,4,5,6,7,8,9}.
(1) T tp A c6 thé 1ap dugc bao nhiéu sd gdm c6 6 chir sb khac nhau va mdi sb chira chit s6 5
(2) Trong cac s trén, c6 bao nhiéu sé khong chia hét cho 5?2
= Loi gidi
(1) Tutap A co thé 1ap dugc bao nhi€u s6 gdom c6 6 chir s6 khic nhau va moi so6 chtra chit s6 5?

Mot s6 gdm 6 chit s6 phan biét hinh thanh tir 4:a,a0,a,,a,4, , (a, € 4;i=1,6;a, # a,,i # j)
bé b tim duoc phai c6 mat chir $b 5, ta théy: 5¢ {al,az,a3,a4,a5,a6} ¢0 6 cach chon.
MJbi bod sb danh cho 5 vi tri con lai ung v&i mot chinh hop chép 5 cia cac phﬁn torcuatap A4\ {5}
c6 8 phéan tir. Suy ra c6 4. cach chon.
Nhu vay ta duge 6.4; = 40320 sb.
(2) Trong céc sd trén, c6 bao nhiéu s6 khong chia hét cho 5?
Trong cac s trén, nhitng s6 chia hét cho 5 ¢6 a, =5, tic 1a co A s0.
Vay s6 cac sd tim thdy khong chia hét cho 5 1a 64 — A; =33600 s0.
Vidu 18. C6 bao nhiéu céch chon 5 cau thu tir 11 trong mot doi bong dé thyc hign dé 5 qua luan luu 11 m
, theo thtr tw qua thir nhat dén qua thir nam.
) . = Loi gigi
SO cach chon 5 cau tha tir 11 trong mot doi bong dé thuc hién d4 5 qud luan luu 11 m, theo thtr
tu qua thtr nhat dén qua thtr nam 1a s6 chinh hop chap 5 ctia 11 phan tr nén sd cach chon 1a A

Dang todan < To6 hop

Phwong phap
Khi giai bai todn chon trén mot tip hgp X c6 n phan tir, ta s& dung t6 hop néu ¢ 2 dau hiéu sau:
» Chi chon k phan tir trong n phan tircia X (1<k<n).
» Khong phu thudc vao thir tw sap xép cac phan tir di chon.

Vidu 19. Mot t6 gdm 8 hoc sinh nam va 6 hoc sinh nit. Can 1dy mot nhoém 5 ngudi trong d6 ¢6 2 hoc sinh
ntt. Hoi ¢6 bao nhi€u cach chon?
= Loi gidi
Léy mot nhom 5 nguoi trong do c6 2 nit va 3 nam dugc thuc hién theo 2 cong doan.
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Chon 2 ni¥ trong 6 nit ¢c6 C. cach.
Chon 3 nix trong 8 nit ¢6 C; cach.
Theo quy tic nhén ta c6 C;.C; =840 cach chon.
Vidu 20. Tu 5 bong héng vang, 3 bong hér}g trér}g, 4 bong hong do (cac bong hong xem nhu doi mot khac
nhau). Nguoi ta mu6n chon ra 1 b6 hoa hong gom 7 bong. C6 bao nhiéu cach chon.
(1) 1 b6 hoa trong d6 c6 ding mot bong hong do. ) i
(2) 1 b6 hoa trong d6 c6 it nhat 3 bong hong vang va it nhat 3 bong hong do.
‘ = Loi gidi
(1) 1 b6 hoa trong d6 c6 ding mot bong hong do. ‘ ‘
Chon 1 b6 hoa gom 7 bong, trong d6 c6 dung 1 bong hong do, 6 bong hong con lai chon trong 8
bong (gdm vang va tring) .
S6 cach chon: C}.C¢ =112 céch.
(2) 1 b6 hoa trong d6 6 it nhat 3 bong hong vang va it nhat 3 bong hong do.
Trwong hop 1: Chon 3 bong vang, 3 bong do va 1 bong tring, c6 C..C,.C} céch.

Truwong hop 2: Chon 4 bong vang va 3 bong do , c6 C;.C, céch.
Truong hop 3: Chon 3 bong vang va 4 bong do , c6 C..C; cach.
Theo quy tic cong co: C..C,.Co+Ci.C:+C..C; .
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Bai 3. NHI THUC NEWTO

1. Cong thirc nhi thirc Newton
Dinh nghia
Khai trién (a +b)" duogc cho béi cong thure sau:
» Vi a,bla cac sd thuc va n1a sé nguyén duong, ta c6
(a+b) =D Cia""b" =Cla" +Coa"'b+..+Cia"*b" +..+Cib" (1)
k=0
» Quyudc a’=b"=1.
Cong thure trén duoc goi 1a cong thire nhi thire Newton (viét tat 1a Nhi thirc Newton)
» SOcachangtirla n+1
» Somilcua a gidmdantir n dén 0,
SO mii cia b tang dan tor 0 dén n,
Nhung tong cac s6 mil cia @ va b trong moi hang tur [uoén bang » .
»  Céc h¢ so cia moi hang tir cach déu hai hang tir dau va cuoi thi bang nhau.
»  S6hang thir k (s6 hang tong quat) clia khai trién 1a: 7, = C*a"*b".
Nhdn xét

v Véia=b=1,thitacé 2"=C)+C, +...+C".
v Véia=Lb=-1,tac6 0=C’~C +..+(-1)" C* +...+(-1)" C"
Vo (x+]) =Cx"+Cx" +CXT L+ O L+ C i+ C
vV (14x) =C)+Cox+ CIx* 4. 4+ Cix* + . 4+ C X"+ Clx”
v (x-1) =C = Clx+ C = (—1) Cx ok (<1) 7 O (1) O
7 CL=@l
v et = Rt (n21)
! n(n-1)!
kG (nljl’ci).!k!:(n—l(c)!(k)—l)!:nc'f'll
L k.n! _ n(n-1)! _ 1
k+1 " (k+1)(n=k)k! (n+1)(n—k)(k+1)! n+1 "

2. Tam giac pascal
Trong cong thirc nhi thirc Newton,

Cho n=0,1,... va xép cac hé sb thanh dong, ta nhan dugc tam giac, goi la tam giac Pascal.

n=10 (D

n—=1 g0 0

n=2 ® @) @

n=3 @ ®) ®

n=1 ® D\ NAORY 490 ®

n—>s @ ® (10) (10) 0
n=6 © ® ®» @& @ ® ® O

o N =
i)

- R =Y ¢ Y { oy f:
n==: (1) () 21) (35) (32) 2]

Tir cong thirc C! =C4 +C" | suy ra cach tinh cac s6 & mdi dong dya vao céc s6 & dong trude nd. Chang
han C: =C, +C:=4+6=10.

LJ CAC DANG TOAN THUONG GAPF

Dang todn @ Khai trién nhi thirc Newton
Phwong phap
Str dung cong thirc khai trién nhi thirc Newton
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» Véi n=4 tacod: (a+b) =Cla’ +Cia’b+Cla*h* + Clab* + Cjb* .
» Vo1 n=>35 taco: (a—!—b)5 =Cla’ +Cla'b' +Cia’b’ + C.a’b’ +Cla'b* + Cb’

Hay (a +b)5 = &’ +5a*b' +10a’h* +10a°b’ + 5a'b* +b°

Vidu 21. Khai trién cac biéu thirc sau:
1) (3x—2y)4 (2) (x—2y)5
= Loi gidi
1) (3x-2y)’
Taco: (3x—2y) =C(3x) +C, (3x)’ (-2y) +C2 (3x)" (2y)" +Ci3x(-2y) +C2 (-2y)"
=81x* —216x’y +216x*y* —96x)° +16)"
@) (x-2y)
Taco: (x—2p) = Cox®* +Chx* (-2p) + C2x* (<2y) + Cix* (2y) + Cix(2y)' +C (—2y)
=x" —10x"y+40x’y* —80x°y’ +80xy* —32y°

Dan trong

Phwong phap

» Xac dinh s6 hang tong quét 7, = C'a"*b" trong khai trién (a+b)" va két hgp véi yéu cau cia bai
toan dé thiét 1ap mot phuong trinh, tir d6 tim ra két qua ma bai toan yéu cau.

Luu y: 7, 1a s hang thr & +1 trong khai trién (a+5)" theo lily thira ting dan cua b .

Vidu 22. Tim sb hang chira x° trong khai trién (2x—1)4.
. Loi gidi
Ta xét khai trién (2x—1)4 ¢6 s6 hang tong quat 13
7= (20 (1) = (1) 2
S6 hang chira x° trong khai trién ing v6i gia tri k thoamén :4—k=3=k=1.
Vay s6 hang chita x* trong khai trién 1a: C; (—1)1 2%’ =-32x".

4
Vidu 23. Tim sb hang khong chira x trong khai trién [i - 2xj vol x#0.
X

= Loi gidi

4
Ta xét khai trién (E + ZxJ (v6i x #0) ¢ sb hang téng quat 1a
X

3 4—k
no-cio (2] —ciae

X
S6 hang khong chtra x trong khai trién twong (mg véi gia tri k& thoa man: 2k —-4=0<=k=2.

Vay s6 hang khong chira x trong khai trién 1a C;2°3% =216.
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Phian < HINH HQC VA PO LUONG

Chuong = HE THUC LUQONG TRONG TAM GIAC

Bai 1. GIA TRI LUONG GIAC CUA MOT GOC TU 0° PEN 180°
1. Gia tri lwgng giac ciia mt goc
Dinh nghia
» Trong mat phéng Oxy , ntra duong tron tam O nam phia trén truc hoanh ban kinh R =1 dugc goi la
nwta dwong tron don vi.

» Véi mdi goc o (0° <a< 1800) ta x4c dinh mot diém M trén nira duong tron don vi sao cho

XOM = va gia st diém M c6 toa dd M (x,;¥,).

Khi do6:
. X,
sina =y, . cosa = X, . tanozzﬁ(x0 #0). cota ==%(y, #0).
%o Yo
» Cac s6 sina,cosa, tana,cotar duge got la cac gia tri lwong gidc cua goc o .
Y
1
AII ------------ 4IyU
i ~o
-1 :1'?0 O 1 Hi
Chu y
V6i 0°<a<180° taco O0<sina<l;—1<cosa <l
Géc a 0° 90° 180°
sin o 4 +
cosx + -
tan 4F _
cota + —

2. Méi quan hé giira céc gia tri lwong giac ciia hai géc bu nhau
sin(180° —a) =sina

cos(180° —a) =—cosa

Sin —bu
AI

tan(1800 —a) =—tana
cot(lSO° —a) =—cota
3. Méi quan hé giira cac gia tri lwgng giac cua hai goc phu nhau
sin (90° - a) =cosa
cos (90° - a) =sina

Phu —chéo
tan(90° - a) =cotua A

cot (90° —a) =tana

4. Gia tri lwgng gidc ciia cac goc dac biét
Goca | 00 | 300 | 45 | 60° | 90°
1 ‘ 2 ‘ 3

_‘1
2

2

sin & 0
2
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1
cosa 1 £ Q - 0
2 2 2
tan o 0 ? 1 J§ I
cota I 3 1 ? 0
7. Cac hé thirc lwgng giac co ban
(1) sin® ¢ +cos’ a =1 (2) tana.cota =1 (3) tan @ = 2%
cosa
(@) cotq = 24 (5) 1+tan’ @ =——— (6) 1+cot’ o =—
sina cos’ a sin” a
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1
»

»

()

»

N

Bai 2. PINH LI COSIN VA PINH LI SI

. Pinh li Césin
Trong AABCvéi BC=a,CA=b,AB =c,ta co:
o g’ =b* +c* —2bc.cos A
o > =g’ +¢* —2ac.cos B
o ¢’ =b*+a’ —2ba.cosC
H¢ qua
b*+c* -a’
2bc
a’+c* -b’

o cosd =

= cosB = 2
ac
2

2 2

S i i
2ac

. Pinh li Sin
Trong AABC ta co:

a b c

—=——=—"-=2R
sin4d sinB sinC
H¢ qua

5 qg=2RsinA4; b=2RsinB; c=2RsinC

‘:'SinA:i; sinB=—; sinC:i
2R
. Puomng trung tuyén
Cho A4BC , M 1a trung diém canh BC ,
AB’ + AC* =24AM” + BC.
Goim,,m,,m, lan luot 1a d6 dai cac duong trung tuyén tir 4, B,C
2

2_192+c2 a

[} ma —_
2 4

, a’+ct b

[} mb = [ —
2 4

, b*+a* ¢’

(] mc — —_——
2 4

. Cong thirc tinh dién tich tam giac
Trong AABC ta cd dién tich dugc tinh bdi cac cong thuc
1 1 1

(1) §==ah,==bh==ch, (b, b 14n luot 13 d6 dai duong cao dinhe 4, B, C)

1 . 1 . 1 :
(2) S==bc.sin4=—ac.sin B=—ab.sinC
2 2 2

abe
4R )
(4) S = p.r(rlaban kinh duong tron ndi tiep AABC).

(5) S=\/p(p—a)(p—b)(p—c) voi p = SRS

(3) S =—= (R 1a ban kinh duong tron ngoai tiép AABC).

, Vo1 p la nra chu vi.

2
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Bai 3. GIAI TAM GIAC VA UNG DUNG THUC TE

Giai tam giac

» Giai tam giac 1 tim s6 do cac canh con lai va cac goc con lai caa tam giac khi biét mot sé yéu té cho
trudc.

»  Dé giai tam giac ta sir dung mot cach hop 1y cac cong cu la: Dinh 1y cosin, dinh 1y sin va cong thirc vé
dién tich tam giac.

LJ CAC DANG TOAN THUONG GAP

Dang todn < Gidi tam

Vidu 24. Cho tam gidc ABC ¢6 a=7;b=8;c=5 . Tinh 4,S,h ,R.
= Loi gidi
b*+c*—a® 8 +5-7" 1

=— = 4=60° .
2bc 2.8.5 2

cos A =

S :%b.c.sinA =%.8.5.sin60° —104/3 .

Ta co: S:la.ha =>h, = 25 _2 10\/_ 20\/_
2 7
Ta co: S = ab.c —R- ab.c _ 7.8.5 7«/_ .
4R 4S 41043 3
Viduy 25. Tam gidc ABC c6 canh a=2/3,b=2,C=30".
(1) Tinh canh ¢, géc 4 vadiéntich S cia A4BC.
(2) Tinh chiéu cao h va do dai m cia duong trung tuyén ké tr 4 cia A4ABC.
= Loi gidi
(1) Tinh canh ¢, géc 4 vadiéntich S cia A4BC.
2
Tacs ¢’ =a’+b’ —2abcosC < c* =(2V3) +2°~2243.2c0s30° =4 = c=2.

Xét tam gidc ABC ¢6 b=c=2=> tam gidc ABC cantai A= C=B=30°= A=120°,
1, . 1.,
Taco S, =EbcsmA=E.2.2sm120°=\/§.

(2) Tinh chiéu cao & va d6 dai m cua duong trung tuyén ké tir 4 ctuia A4ABC.
1 2.8 2.
Taco S, =—ah, =>h =—8=""— \/_
2 a 2\/_
2(b2+c?)-a? 2(22+2%)-(243
Taco m,’ = ( 4) = ( l ( ) =l=>m, =1.

Vi du 26. Hai chiéc tau thuy ciing xuat phat tir vi tri 4, di thang theo hai huéng
tao v6i nhau mot goc 60°. Tau thir nhat chay véi toe do 30km / h, tau thir
hai chay véi tdc dd 40/km/ h. Hoi sau 2 gi0 hai tau cach nhau bao nhiéu
km ?

= Loigiagi
Ta c6: Sau 2/ quang dudng tau thur nhat chay dugc la:
S, =30.2 =60km.
Sau 24 quang duodng tau thir hai chay duoc la: S, =40.2 =80/m.

Viy: sau 24 hai tau cich nhau 13: S =4/ +S,> —25,.5,.cos 60° = 20/13.
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Vidu 27. Trén néc mdt toa nha c6 mot ¢t ang-ten cao 5Sm. Tur mdt vi tri quan 81
sét A cao 7m so v6i mat dat c6 thé nhin thiy dinh B va chan C cla cot dng- 5;‘1
ten, vOi cac goc twrong tng 1a 50° va 40° so v4i phwong nam ngang. Tinh chidu | v “
cao cua toa nha.

= Lot gidi
Tacd BAC =50°-40°=10°, ABC =90°—BAD =40°
= ACB =180°— ABC — BAC =130°
Ap dung dinh 1y sin trong tam gidc ABC ta co

: ; o 5m
.BC _ 4C 4O BC'.smB _ 5.§1n40 ~18,51.

sind sinB sin A sin10°
Xét tam gidc ACD vuong tai D ¢6 CD = AC.sin40° = 11,9
Vay chiéu cao cta toa nha 1a: 11,9+7 =18,9m.

CAC HE THUC LUONG TRONG TAM GIA

. giac vuong:
Cho AABC vudng tai A c6 dudng cao AH va trung tuyén AM. Ta c6: 4
e BC* = AB® + AC’ (Pi-ta-go) e AH.BC = AB.AC
e AC*=CH.BC e AB> = BH.BC
2 2 °
. 1:1+1 .AHZZAB‘AC B H M C
AH®  AB®  AC? AB* + AC?
JBH _AB 4B JCH _4AC*  AC
BC BC* AB*+AC? BC BC* AB*+AC’
o AM = B_2C e Di¢n tich: S = %.AB.AC (bang nira tich do dai 2 canh goc vudng)

yAlTam giac vuong can:

Cho AABC vudng cén tai A c6 duong cao AH. Ta co:

o

e AB=AC=a OBC:a«/E .AH:aT

2 2 2
e Dién tich: § = 48 = AC = BC

2 4
Nira tam giac déu:
Cho AABC déu canh a, c6 tam I va duong cao 4
AH. Ta co6: 30°
[ ] AH: a23 [ ] AI: af a\/§ 2
2
01H=a63 0Diéntich:S=a%I/§ g " c ' a &

E THUC LUONG TRONG TU GIA
jMHinh thang:

Dién tich hinh thang ABCD c6 day AB, CD: S = %(AB +CD).h (v6i h 1a chiéu cao va i bang khoang

cach gitra 4B va CD)
pABHinh thang vuong:

Dién tich hinh thang ABCD vudng tai A, D: S = %(AB + CD).AD
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[EMlHinh binh hanh!
Dién tich hinh binh hanh ABCD: § = %(AB+ CD).h (v6i h 1a chiéu cao va / bang khoang céch giira
AB va CD)

4.
Dién tich hinh thoi ABCD: § = % AC.BD (bang nira tich d¢ dai 2 duong chéo)

[EllHinh chit nhit:

Dién tich hinh chit nhat ABCD: S = AB.BC (bang tich chiéu dai va chiéu rong)

KMHinh vuong:

Cho hinh vuéng ABCD canh a, tim O

e AC=BD=a\2 . 0A=03=00:01):a% e Dién tich{|S = a°

CAC TAM CUA TAM GIA

e Trong tAm tam giac 13 giao diém 3 duong trung tuyén

e Tryuc tAm tam gi4c 1 giao diém 3 dudng cao

e Tam dudng tron ngoai tiép tam giac 1a giao diém 3 duong trung truc
e Tam dudng tron ndi tiép tam giac 14 giao diiém 3 dudng phan giac
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Chuong = VECTO

Bai 1. KHAI NIEM VECTO)|

1. Khai niém vecto
Dinh nghia
» Vecto la mdt doan thang c6 hudng.

i 5
» Vecto c6 diém diu A4 va diém cudi B dugc ki hicu 1a 4B, doc 1a "vecto AB". /
» Vecto con duoc ki hiéu 13 @,b, X, 3,... khi khong can chi rd diém diu va diém cudi 4

cua no.

D¢ dai vecto
» DJ dai cua vecto 1a khodng cach gitra diém dau va diém cuoi cua vecto do.
» D0o dai cua vecto 4B duoc ki hiéu la ‘AB

, nhu viy [4B| = 4B. D dai cua vecto @ dugc ki hiéu la [dl.

» Vecto co do dai béng 1 goi la vecto don vi.
2. Vecto cung phwong, cung huéng

Dinh nghia

Gia cua vecto -——-
» Puong thang di qua diém dau va diém cudi cua 1

T Tttt

R |

vecto dugc goi la gid cua vecto db. ' d ! M : —] ,
Vecto cung phwong, cung huwong : ! ; : : |
» Hai vecto cung phuong néu gia ciia ching song }—:—){_ S Sp—
song hodc trung nhau. 7 ! | ! ! !

» Hai vecto cung phuong thi chiing chi c6 thé cung l< ! : . T Sp—
huéng hodc ngugc huéng. | Lo | |
Nhin xét PR S S S | I S

» Ba diém phan biét 4,B,C thang hang < hai vecto
AB va R’ cung phuong.
3. Hai vecto bang nhau — doi nhau
Dinh nghia
» Haivecto @ va b 20i 1 bang nhau néu ching cing hwdng va cb cing dé dai.
Ki hiéu @ =b
» Haivecto @ va b 0i 14 d6i nhau néu ching nguoc hudng va c6 ciing do dai.
Chu y
» Khi cho trude vecto @ va diém O, thi ta ludn tim dugc mot diém 4 duy nhét sao cho OA=d .
4. Vecto — khong
Dinh nghia
» Vecto-khong 1a vecto dic biét co diém dau va diém cudi déu cing mot diém, ta ki hiéu 1a 0.
» Ta quy udc vecto-khong cung phuong, cung hudng véi moi vecto.
» Nhu vay 0=AA=BB=..va MN=0< M =N.
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Bai 2. TONG VA HHIEU CUA HAI VECTO

1. Tong ciia hai vecto

Dinh nghia
» Cho hai vecto @ va b . -
= Liy mot diém 4 tuy ¥, v& AB=a, BC=bh. . .b\_’)
5 Vecto AC duoc goi 1a tong cua hai a ; b / L4 b
= Ki hiéu a i+b. a
Vay AC=ad+b. o by

Diém dic biét:
» Diém I 1a trung diém cta doan thing AB < IA+IB = 0
» Diém G 1a trong tim cia A4BC < GA+GB+GC =0
2. Hiéu cua hai vecto
Dinh nghia
» Vecto doi cua vecto a, ki hiéu la —a , 1a vecto cung phuong nhung nguoc hudéng véi vecto a .
» Cho hai vecto d va b .
Ta goi hi¢u cua hai vecto a va b 1a vecto a+ (—l; ) , ki hiéu a -b.
Tinh chit
Vé6i a,b,¢ tiyy, ta co:
(1) Tinh chét giao hoan a+b=b+a.
(2) Tinh chat két hop (@+b)+¢=d+(b+c)
3) Tinh chat cta vecto — khong @ +0=0+d=a
Cac quy tic vecto
Quy tic ba diém:

» V6i 3 diém 4,B,C: AC=AB+BC.

Quy tic hiéu vecto:
» V6i 3 diém O, 4,B: AB=0B-0A. %
Quy tic hinh binh hanh: A

» Tt gidc A, B,C, D 1a hinh binh hanh: AC = AB+ AD .
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, Bai 3. TICH CUA MOT VECTO VOI MOT S
1. Tich ctia mgt so6 v6i mot vecto
Dinh nghia

» Cho sd k #0vamot véc to @ # 0. Tich cia véc to @ voi k 1a mot vée to, ky hiéu k.a
Vecto b=k , ’
= Cung hudéng véi a néu k >0, ngugc hudng véi a néu k <0
= C6 o dai bang |k|.|a|.
» Quyude: 0.i=0; 0k=0
Tinh chit
V6i hai véc to G,b bat ki va hai sé thuc s &,4 ta co
(1) k(a+1§)=kzz+k15 ) (h+k)d = ha +ki
(3) h(ka)=(hk)a (4 la=a (5)(-)a=-a
Trung diém ciia doan thing va trong tim ciia tam gidc
» Néu I 1a trung diém ctia AB thi MA+MB=2MI, VM
» Néu G la trong tdm cia A4BC thi MA + MB + MC =3MG , VM
2. Piéu kién dé hai vecto cing phuong
» Hai vecto a ,l; (l; # 6) cung phuong khi va chi khi c6 mot sb thuc k dé a=kb.
Nhdn xét
Ba diém phan biét 4, B, C thing hang khi va chi khi c6 mot sb thuc k = 0dé 4B =kAC .
Chu y
Cho hai véc to a,b khong cung phuong. Khi do:
Moi vec to ¥ déu phan tich dugc mot cach duy nhét theo hai véc to ﬁ,l; , nghia la c6 duy nhét cap )

(m;n) thuc duy nhat sao cho x =m.d+nb .

LJ CAC DANG TOAN THUONG GAP

toan = Phdn tich mgt vecto theo cdc vecto cho trudc va chieng minh 3 diém thdng

Dan hang]

_—

Vidu 28. Cho AABC véi I,J,K lan lugt dugc xac dinh béi E:zﬁ;fc:-%ﬂ;@:-m.

(1) Tinh IJ;IK theo AB;AC.
(2) Chting minh ba diém 7,J,K thang hang.

= Loi gidi
(1) Tinh IJ;IK theo AB:AC. A
* Ta co: TJ:IT?+E
S (I T R %
<:>IJ:—BC——AC:—(BA+AC)——AC:AB——AC.
3 3 3 J
o IK=1B+BK I
B C

& [K=-2BC 4B =-2(BA+ AC)~ 4B =~ B~ 24C.

(2) Chimg minh ba diém /,J,K thang hang.

=4B-2uc ﬁ:ﬂa_gﬁ 3
¢+ Theo cau (1), ta co: 3 3 = 3 4 = IK :EU
ﬁzgﬂa—zﬂj IK:E(AB—EACJ
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Vay 1,J,K thang hang.
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Bai 4. TICH VO HUONG HAI VECTO

1. Goc giira hai vecto

Dinh nghia

» Cho hai vecto @ va b déu khéac vecto 0. -

» Tumotdiém O batki ta vé OA=d va OB=b. / a 4

Goc AOB véi s6 do tir 0° dén 180° duoc goi 12 gée gifka hai vecto i va -
= O b
b. B
» Ki hiéu goc giita hai vecto @ va b 1a (&,I; ) ;\)

Néu (5,5):90" thi ta néi rang a va b vuong goc voi nhau, ki hiéu la
alb hodac b 1a.
Chu y.
» Tur dinh nghia ta c6 (ﬁ,l;) = (l;,é).
» Goc gitra hai vecto (khac 0 ) ciing huéng luén bang 0°
» Goc giita hai vecto (khac 0) nguoc hudng ludn bang 180°
2. Tich vo6 hwéng hai vecto
Dinh nghia
» Cho hai vecto @ va b déu khéac vecto 0. Tich vo hudng ctia @ va b 1a mot so.

Ki hiéu l1a ab duogc xac dinh bdi cong thure ab = |é|.‘l;‘.cos<ii;5) .

» Truong hop it nhat mot trong hai vecto @ va b bang 0 ta quy udc ab=0.
Chu y.
Véi a va b khacvecto 0 taco a Lb < ab=0.
Khi @ =b thi d.a duockihiéula a* va goi la binh phuong vé huéng clia vecto a .
) —||— o —[2
Tacod a” = |a||a|cosO :|a|
3. Tinh chit ciia tich vé hwéng
Véiba vecto ;b ;¢ bat ki va moi sd thuc k ta co:

(1) @b =b.d ( tinh chit giao hoan). @) a(z? + 5) =Gb +aé (tinh chat phan phbi).
Q) (k.a).E:k(a.E)=a.(k15). 4) @>0;, G =0<a=0.
Q) ib>0< (Ei; #) la gbc nhon. (6) ab <0< (&;5) la goc tu

@) ib=0< (&; #) la goc vudng.
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Chwong = PHUONG PHAP TOA PO TRONG MAT PHANG

Bai 1. TOA DO VECTO TRONG MAT PHANG]

1. Truc toa do

Dinh nghia

» Truc toa do (hay goi tit 1a truc) 1a mot dudng thiang trén d6 da xac dinh mot diém O goi 1a diém gbe va
mot vecto don vi 7 .

» Diém O goi la géc toa do.

>

[0) i

-

» Huodng cua vecto don vi la hudng cua truc.

» Takihiéu truc do1a (0;7 ).

Toa dé ciia vecto va ciia diém trén truc

» Cho vecto # nam trén truc (O;;) khi d6 s6 a duge goi la toa do cua vecto u trén truc (0;;) khi va chi
khi i =ai .

» Cho diém M nam trén truc (0;;) khi d6 sé m duoc goi la toa do cua diém M trén truc (0;;) khi va
chi khi OM =mi .
Nhu vay toa diém M 1atoa do vecto OM .

2. H¢ truc toa do

Dinh nghia yA
» He¢ truc toa do gom hai truc vuéng goéc Ox va Oy véi hai vecto don vi lan luot 1a
_1:,}' .biém 0 1a géc toa do, Ox goi la truc hoanh va Oy goi 1a truc tung. i
Ki higu: Oxy hay (0,,]). i1
Toa d¢ diém, toa dj vecto ol = gl x
» Trong mit phang Oxy, cip s6 (x;) 4 A
duoc goi la toa d cua vecto a néu B /
S a
a=xi+y.j -
Ki higu: a=(x;y) hay a(x;y). / M(x]y)
» Trong mit phang Oxy, toa do clia vecto y U /‘:
. ) |
OM goi 14 toa d6 ciia diém M . ’ % // |
Ki higu: M =(x;y) hay M (x;). A i ; A :
1 |
Nhdn xét / > ' > ! >
of - A x ol 7 x

1) a= (x;y) Sa=xi+ y.;'

)M (xy) = OM =xi+y.j
3. Biéu thirc toa dd ciia cac phép toan vecto
Cho a=(a;a,), b=(b;b,) vasd thuc k. Khi dé ta co

(1) a+b=(a,+b;a,+b,); Q) a-b=(a,~b;a,-b,)
3) k.a=(kay;ka,) (4) ab=a b +a,b,

-~
~

4. Ung dung biéu thirc toa dd ciia cac phép toin vecto
Trén mit phing toa @ Oxy, cho hai vecto @ =(a;;a,),b =(b;;b,) . Ta co:

(1) AB=(x,~x,;3¥5~7,)-
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X, +Xx,
, W=
(2) M 1a trung diém cua doan 4B < .
_ Y4tV
Y 2
X, = X, +x33 + X,
(3) G latrong tam tam gidc ABC < .
_YatVst Ve
Yo =
3
- = a, =b,
4) a=b<
a, =0,

(5) dLb<db=0sab+ab, =0

(6) d;b cung phuong <> a,b —a,b, =0
(7) |Ez|:«’af+a22

(8) AB:‘A—B‘=\/(xB—xA)2+(yB—yA)2.

ab _ a,b, +a,b,
al.p| a2 +a fo 82

(9) cos (Ez;l;) =

(d va b déukhéc 0)
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Bai 2. PUONG THANG TRONG MAT PHANG TOA P

1. Véc to chi phwong va vecto phap tuyén ciia duong thiang

Vecto chi phwong

» Vécto i goi la vécto chi phuong cua dudng thang A néu i # 0 va gia cia u song
song hoac trung voi A.

Nhan xét
(1) Néu i 1a mét vecto chi phuong ciia duong thing d thi kai , (k #0) ciing 1a

mdt vecto chi phuong cua d .
(2) Mot duong thiang xac dinh khi biét mot vecto chi phuong va mot diém ma n6 di
qua.
Vecto phdp tuyén
» Vécto i goi la vécto phap tuyén ctia dudng thing A néu 7 # 0 va gia cua n vudng
géc voi A.
Nhdn xét
(1) Néu 7 13 mot vecto phap tuyén cua duong thiang d thi ki , (k #* O) cling 1a mdt /
0 .

vecto phap tuyén ctad .
(2) Mot dudng thing xac dinh khi biét mot vecto phap tuyén va mo diém né di qua. :
(3) Néu 7 1a mot vecto phap tuyén ctia duong thang d va i 1a mot vecto chi phuwong ctia duong thing
d thi nu=0.
Lién hé giita vecto chi phwong va vecto phdp tuyén
T nhan xét (3), ta co:
(1) Néu 7i =(a;b) 1a mot vecto phap tuyén clia duong thang d thi vecto chi

phuong cua d 1a u =(b;—a) hay u =(-b;a)

(2) Néu i =(a;b) 1a mot vecto chi phuong ctia dudng thing d thi mot vecto

phap tuyén cta d 1 7i=(-b;a) hay 7i =(b;—a)

2. Phwong trinh duong thing )
Phuwong trinh tham so cua dwong thang
Cho dudng thang A di qua diém 4 (x,;, ) va c6 vecto chi phuong i =(a;b).
» Khido M (x;y)thudc duong thing A khi va chi khi ton tai sb thuc ¢ sao cho AM =t.i, hay
xX=x,+at
X (2)
y=y,+bt
Hé¢ (2) duoc goi 1a phwong trinh tham sé ciia duong thang A (t 1a tham s6).
» Duong thang A di qua diém A(x,;,) va c6 vecto chi phuong 4 =(a;b) thi ¢6 phuong trinh tham s6 1a
X=X, +tat
y=y,+bt
(M6i diém M bat ky thudc dieong thang (a’) twong g véi duy nhat mét sé thue t € R va ngwoc lai).
Nhdn xét
(1) Ae A< A(x,+at;y,+bt),teR

X=X, +at
y=y,+bt
dudng thang d c6 mot vecto chi phuong 1 @ =(a;b).

rong mat phang Oxy, moi phuong trinh dang v6i @ +b*> #0 déu 1a phuong trinh cta
2)T at phang O. h hd >+b> 20 déulaph h

Phurong trinh chinh tic ciia dwong thing
» Duodng thing A di qua diém A(x,;,) va c6 vecto chi phuong i =(a;b) véi a#0,b#0 c6 phuwong

X _ V=Y
a b

5 o S 4x X
trinh chinh tac la:
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Phuong trinh t(“;ng quat cuia dwong thing . .

» Moi duong thang déu co6 phwong trinh tong qudt dang ax+by+c =0, véi a va b khong dong thoi
bang 0 .

» Nguoc lai, méi phuong trinh dang ax+by+c=0, vi a va b khong dong thoi bang 0, déu 1a phuong
trinh clia mot dudng thang, nhan 7i = (a;b) 1a mot vecto phap tuyén.

Nhdn xét
(1) Duong thing d di qua diém M (x,;y,) va ¢ vecto phap tuyén 7 =(a;b) thi c6 phuong trinh tong

quatla a(x—x,)+b(y—y,)=0.

(2) Néu a =0 phuong trinh tré thanh by +c=0< y = —% duong thang song song véi truc hoanh Ox
va cit truc tung Oy tai diém M (O;—%) .

(3) Néu b =0 phuong trinh tré thanh ax+c¢=0< x = _< dudng thing song song véi truc tung Oy va
a

cit truc hoanh Ox tai M (—E;Oj
a
(4) Néu ¢ =0 phuong trinh trd thanh ax+by =0 dudng thang qua gbc toa do O(O; 0) .
(5) Puodng thing y =ax+b, (trong d6 a duoc goi 1a hé s goc cua dudng thing) c6 vecto phap tuyén la

n=(a;-1).
Nguoc lai dudng thing c6 vecto phap tuyén 7 = (a;b) thi ¢6 hé s6 goc 1a —% .

(6) Duong thang d di qua diém A(a;0) va B(0;b) c6 phuong trinh 1a £+%

a

=1.
3. Vi tri twong d0i ciia dwong thang
Cho hai duong thang A, va A, co lan luot hai vecto chi phuong LTI , Z hay c6 1an luot hai vecto phap
tuyén n,, n, . Khi do:
(1) Néu LTI, uj (hay nT, nj) cung phuong va M e A, =M €A, thi A=A,
(2) Néu u,, u, (hay n,, n,) cing phuong va M e A, = M g A, thi A, || A,
(3) Néu u,, u, (hay n,, n, ) khong cing phuong A, va A, cit nhau
Truong hop 1: Hfli dwong thang cho boi phwong trinh tong quat
Cho hai duong thang A, :ax+by+c, =0 va A, :a,x+b,y+c, =0.
Toa do giao diém ciia A, va A, la nghiém cua hé phuong trinh bac nhat hai an:
ax+by+c =0
{aszrbzy+c2 =0

(1)

— b
(1) A =A, ohe(1)covosdnghiem o L=21=5 (g,,b,c,#0)
a, b, ¢
2) A/l A & hé (1) v nghiém U B8 (o b 20)
aZ b2 c2
(3) A, cit A, < hé(1)comotnghiém b b (abe 0
a2 2

v Néu hé (1) c6 mot nghiém (x50)=(x050,) thi A, va A,

cit nhau tai diém 7 (xo; yo)

Trwong hop 2: Hai dwong thing cho béi phwong trinh tham sé
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. Xét hé phuong trinh twong giao bac nhat hai

L 5 x=x+alt X=x,+a,k
Cho hai duong thang A, : 2

va A, :
y=y1+b1.t y=y,+
an ¢, k (ghép lai tir hai phuong trinh):
X +a.t=x,+a,k
1 1 2 2 (2)
y +bhit=y,+bk
(1) A=A, < hé (2) c6 vo s6 nghiém
2) A1/l A < hé (2) vo nghiém

(3) A, cit A, <> hé¢(3)comodtnghiém < ﬂi% (ay,b,,c, #0)
az 2
v/ Néu hé (2) c6 mot nghiém (£,k) =(7,;k,) thi A, va A, cit nhau tai diém 7(x, +a,4,;y, +b,.t,) (thay
t = ¢, vao phuong trinh tham s6 A, hay tai diém (x, +a,.k,;y, +b,.k,) (thay k =k, vao phuong trinh tham
s0 A,.
Chu y

Céc truong hop khac thi bién doi phuong trinh vé trudng hop 1 hoac trudng hop 2.
4. Khoing cach tir mot diém dén dwong thang

Cho diém M (x,;y, ) va duong thing A:ax+by+c=0.Khi do:

|ax0 +by, + c|

Na® +b’

Khoang cach tir diém M dén dudng thang A 13 d (M A)

5. Goc giira hai dwong thiang
Dinh nghia
Hai duong thang A, va A, cat nhau tao thanh bon goc.
» Néu A, va A, khong vudng goc nhau thi goc nhon trong bon goc d6 goi 1a gdc gitka hai dwong thing
A, va A,, ki hiéu Ia (AI,AZ) hay (A,,A,)
» Néu A, va A, vudng goc nhau thi goc gilta A, va A, bang 90°
Quy wéc: Néu A, va A, song song hodc trung nhau thi goc gitra A, va A, bang 0°
Nhan xét: 0°<(A,,A, ) <90°
Céng thirc tinh géc giita hai dwong thing
» Cho hai duong thing A, va A, c6 lan luot hai vecto chi phuong u, = (a,;5,), u, = (a;b ,) . Khi do:

‘ul.u2
cos(A,A,) = ‘cos(ul,u2 ) =

|a1 b +a, .b2|

2 2 2) 2
\/al +a, .\/b1 +b,

» Cho hai duong thing A, va A, c6 lan luot hai vecto phap tuyén n, =(a;h,), n, =(a,;b,) . Khi dé:

r‘ ‘ suy ra cos(A,A,)=
u,|.Ju,

59t |a1 b +a,b |
suy ra cos -
\/a, +a, \/b +b,

COS(AUAZ) = ‘Cos(nvnz) =

n,

\n,
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Bai 3. PUONG TRON TRONG MAT PHANG TOA PO

1. Phuwong trinh duong tron

Dinh nghia

Phuong trinh (x—a)2 +(y —b)2 = R* dugc goi 1a phuwong trinh dwong tron c6 tam I (a;b) béan kinh R

Nhdn xét

Phuong trinh x* +3° —2ax—2by+c=0 voi a’ +b> —c >0 1a phuong trinh duong tron tdm /(a;b) ban

kinh R=+a’ +b*—c .

2. Phuwong trinh,tiép tyyén cia dudng tron

Phuwong trinh tiép tuyén tai diém nam trén dwong tron

Phuong trinh tiép tuyén cta duong tron tam /(a;b) tai diém M, (x,;y,) ndm

trén duong tron 1a M(z:y)
(a=x0)(x=x0)+(b=2,)(¥=2,)=0

Phuwong trinh tiép tuyén tai diém nam ngodi dwong tron

Viét phirong trinh tiép tuyén A ciia (C) tai diém M, (xO;yO) nam ngoai (C)

Buwde 1. Timtoa dd tdm I va ban kinh R cua (C ) : 0 /

Mo(z0; 1y0)

&3

Buéc 2. Tiép tuyén 1a duong thang di qua M, nén c6 dang a (x —xo) +b(y = yo) =0
Buwéc 3. Do A tiép xtic voi (C) nén d(I;A)=R (*).

Gidi (*) tim dugc mdi lién hé giita a, b. Chon a, b phu hop dé két luan.
Phuwong trinh tiép tuyén song song voi duwong thang
Viét phwong trinh tiép tuyén A véi (C) biét A song song véi d :ax+by+c=0

Budc 1.  Timtoad tdm / vabankinh R cua (C).
Buwgc 2. Do A song song v6i d :ax+by+c=0 nén phuong trinh A ¢6 dang ax+by+c'=0 (c¢'#c¢)
Budce 3. Do A tiép xtic v6i (C) nén d(I;A)=R (*).
Gidi (*) tim duge c', so véi diéu kién dé két luan.
Phuwong trinh tiép tuyén vuong goc voi dwong thang
Viét phiong trinh tiép tuyén A véi (C) biét A vuéng géc véi d:ax+by+c=0

Buwécl.  Timtoadd tam I vabankinh R cta (C).
Budc 2. Do A vudng géc voi d :ax+by+c=0 nén phuong trinh A c6 dang bx—ay+c'=0 (c' # c)
Buwée 3. Do A tiép xtic voi (C) nén d(I;A)=R (*).

Giai (*) tim duoc ¢', so véi dicu kién dé két luan.
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Bai 4. BA PUONG CONIC TRONG MAT PHANG TOA DO

1. Elip
Dinh nghia elip — 9

Cho hai diém c6 dinh F,, F, va mot do dai khong doi 2a y
16n hon FIF, .

Elip (E) latap hop tat ca diém M trong mit phang thoa
MEF, +MF, =2a

Céac diém F,, F, goila cac tiéu diém cua elip

Do dai FF, =2c goi la tiéu cw cua elip (a > c).
Phuwong trinh chinh tic ciia elip

Trong mit phang Oxy, cho elip (E) ¢6 céc tiéu diém
Fi(=¢;0), £ (c;0).

2 2
Phuong trinh c6 dang x—2 + Z—z =1véi b* =a’ —¢* duge goi 1a phuwong trinh chinh tic ciia elip (E)
a
Chu y
» Elip (E) cit truc Ox, Oy tai cac diém 4 (—a;O),AZ(a;O),B1 (O;—b),B2 (O;b) goi la cac dinh cua
elip.

»  Doan thing A A, =2a goilatruc lon ; doan thang B,B, = 2b goi la truc bé.
»  Giao diém O cua hai truc goi 12 tdm déi xitng cua elip.
2. Hypebol
Dinh nghia hypebol
Cho hai diém cb dinh F,, F, va mot do dai khong do6i 2a nhé hon

EF,.
Hypebol (H) 1a tap hop tat ca diem M trong mit phang thoa
|MF, — MF,| = 2a

Céac diém F,, F, goi la cac tiéu diém cta hypebol

Do dai FF, =2c goi 1 tiéu cy ciia hypebol (a <c).

Phwong trinh chinh tic ciia hypebol
Trong mit phang Oxy, cho hypebol (H) c6 cac tiéu diém F (—c;0), F,(c;0).

2 2

Phuong trinh c6 dang X Y iwir=-d duoc goi 12 phwong trinh chinh tic ciia hypebol
2 b2
a

(#)
Chit y
> Hypebol (H) cat truc Ox tai cac diém 4, (-a;0), 4, (a;0) goila cac dinh cua hypebol.

NA

»  Doan thing A A, =2a goila truc thuc; doan thang B,B, = 2b goi la truc do.
»  Giao diém O cua hai truc goi 12 tdm déi xikng ciia hypebol.
3. Parabol
Dinh nghia parabol i )
Cho mdt diém F va mot duong thang c6 dinh A khong qua F .
Parabol (P) latap hop tit cd diém M trong mit phing cach déu F va A
Diém F goi la tiéu diém cua parabol va dudng thang A goi la duwong chudn cia parabol (P)

Phwong trinh chinh tic ciia hypebol
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Trong mit phang Oxy, cho parabol (P) c6 tiéu diém F (% ; Oj va

dudng chuan A:x+§= .

Phuong trinh ¢6 dang y* =2px dugc goi 1a phwong trinh chinh tic
cuia parabol (P)
Chu y
» Diém O goi 1a dinh ctia parabol (P).
»  Truc Ox goi la truc déi xiimg cua parabol (P).

»  p goila tham sé tiéu cia parabol (P).

y
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Phin & THONG KE VA XAC SUAT

CHUONG = THONG KE

Bai 1. SO GAN PUNG VA SAI SO

1. S6 gan diing

Dinh nghia
» Trong nhiéu trudng hop ta khong thé biét hodc kho biét s6 dung (ki hiéu @ ) ma ta chi tim duoc gia tri kha
xap xi no.

» Gia tr1 nay dugc goi la so gan dung ki hiéu la a.

2. Sai s0 tuyét déi va sai_ s0 twong doi

Sai 56 tuyét doi ciia sé gan diing

» Cho a la gié tri dung, a 1a gia tri gan dung cua a .
» Giati A, = ’
Dé chinh xdc ciia mét sé gan diing

» Néu A, =|c7—a|£d thi a-d<a<a+d.

» Quyudc a=axd,thi d dugc goi la do chinh x4c cua s6 gén ding a.
Sai so twong déi cia so gan dung

» Tisbd 5, = —| | | | , duogc goi la sai s tuong doi cua s6 gan dung a .
a

» Néua=atd thi A, <d dodo o, <ﬁ
a

» Vay cang nho thi chit lugng ciia phép do dac cang cao.

o
. Quy tic lam tron sé
» Neéu chir s sau hang quy tron nké hon 5 thi ta thay n6 va cac chir sé bén phai né bai chit s 0.
» Néu chit s6 sau hang quy tron Idn hon hodc bang 5 thi ta ciing 1am nhu trén nhung cong thém 1 don vi
vao chir s hang quy tron.
Chuy
(1) Khi thay s6 dang bai s6 quy tron dén mot hang nao dé thi sai s6 tuyét dbi cua sé quy tron khong vuot
qua ntra don vi ciia hang quy tron.
Ta c6 thé n6i do chinh xdc cua s6 quy tron bang nira don vi cta hang quy tron.
(2) Khi quy tron s6 diing @ dén mot hang nio d6 thi ta ndi s6 gan dung ¢ nhén dugc 1a chinh xac dén
hang do.
Vi du s6 gan dung cta 7 chinh xac dén hang phan tram 1a 3,14.
Xdc dinh sé quy tron ciia s6 gan diing a véi dé chinh xdc d cho truéce
» Budc 1: Tim hang cua chir sO khac 0 dau tién bén tréi clia d .
» Budce 2: Quy tron sdad hang gap 10 1an hang tim duoc & Budc 1.
Xdc dinh so gin ding ciia mot $0 voi dj chinh xdc cho trudc
» Budc 1: Tim hang cta chir s6 khac 0 dau tién bén tréi cia d .
» Bude 2: Quy tron @ dén hang tim duoc & trén.

W
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Bai 2. MO TA VA BIEU DIEN DU LIEU TREN BANG VA BIEU PO

1. Bang s6 li¢u
Dinh nghia
» Dua vao cac thong tin da biét va st dung mbi lién hé toan hoc gilra cac s6 liéu, ta co thé phat hién ra dugc
s6 lidu khong chinh xéc trong mot sb truong hop.
Vidu 1.
Trong 6 thang dau nam, s6 san phdm ban ra mdi thang ctia mot ctia hang déu tang khoang 20% so
v6i thang trude do, Biét ring, trong bang dudi dy, sd san pham ban ra cia mot thang bi nhap sai,

Hay tim thang do.
Thang 1 | 2] 3| 4]5]6
S6 san phdm banra | 145 | 175 | 211 | 256 | 340 | 371
Loi gidi
Ti 1& phan trim ting thém cta sd san phdm ban ra mdi thang dugc tinh & bang sau:
Thang 2 | 3 | 4 | 5 | 6
Ti 1¢ phén trim ting
thém so véi thang truee | 20.7% | 20,6% | 21,3% | 32,8% | 9,1%

Ta thdy ti & ting cua thang 5 va thang 6 déu khac xa 20%,
Do d6 trong bang s lidu da cho, sé san pham cua thang 5 12 khong chinh xac.
2. Bitu do
Vi du 2.
Luong dién sinh hoat trong thang 1/2021 cua cac 140000 hé gia dinh thuéc Khu A (60 h), Khu B
(100 hd) 120000 va Khu C (120 hd) duoc bicu dién & biéu dd bén.
Lueng dién sinh hoat cia céc khu vure
trong thang 1/2021 {don vi: kWh)
14000 4
12000

10000
H000
G000
4000

2000 I
0

Khu & khu B

Hay cho biét cac phét biéu sau 1a ding hay sai:
(1) Mbi khu déu tiéu thy trén 6000 kWh.
(2) Trung binh mdi ho ¢ Khu C sir dung s dién gap hai 1an mdi ho ¢ Khu A.
Loi gidi
Nhin vao biéu d6 ta thdy mdi khu déu tiéu thu trén 6000 kWh nén khang dinh & cau (1)
la dang.
Mic du lugng dién tiéu thy & Khu C gan gép hai ldn luong dién tiéu thu & Khu A nhung s6 ho &
Khu C lai gip hai lan s6 ho Khu A. Do d6 khang dinh & cau (2) 1a sai.
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Bai 3. CAC SO PAC TRUNG PO XU THE TRUNG TA

1. S6 trung binh

Dinh nghia

» SO trung binh (s trung binh cdng) cua mau so liéu x,,x,,...,x, , ki hiéu la X, dugc tinh bang cong thirc:
X +x,+...tx,

X =

n
Chu y
» Trong truong hop mau so li¢u cho dudi dang bang tan so thi so trung binh dugc tinh theo cong thurc:

5 mxtmx, + A mx,

n
Trong d6 m, 13 tin sd clia gia tri x, va n= m +m,+...+m,.
Y nghia
S6 trung binh 12 gia tri trung binh cong cua cac s6 trong mau s6 liéu, n6 cho biét vi tri trung tim cua
mau sb liéu va c6 thé dung dé dai dién cho mau sé liéu.
2. Trung vi va tir phan vi
Trung vi
» DE tim trung vi ciia mot mau so liéu, ta thyc hién nhu sau:
o Sap x€p cac gia tri trong | mau s6 liéu theo thr tr khong giam.
o Neu s6 gid tri cia mau s6 lidu la:
* 56 1¢ thi gid tri chinh giita cia mAu 13 trung vi.
¢ 50 chan thi trung vi 1a trung binh cdng cta hai gid tri chinh gitra cua mau.
Y nghia
» Trung vi la gia tri chia d61 mau so li¢u. Nghia la trong mau so li¢u dugc sap x€p theo thir ty khong
giam thi gia tri trung vi ¢ vi tri chinh giira.
» Trung vi khong bi anh hudng bdi gia tri bat thuong trong khi so trung binh bi anh hudng boi gia tri
bat thuong.
T phan vi
» De tim cac tir phan vi cua mau so li€u c6 n gia tri, ta [am nhu sau:
= Sap x¢p mau so liéu theo thir ty khong giam.
o Tim trung vi. Gia trinay la Q,.
o Tim trung vi cta nira s6 lidu bén trdi 0,
(khong bao gom Q, néu n 18). Gia tri nay 1a 0, .
o Tim trung vi cta nira s4 liéu bén phdi 0,
(khong bao gom Q, néu n 18). Gia tri nay la Q,.
Khi d6 Q,, Q,, O, dugc goi la cac tit phan vi clia mau s6 liéu.
Chu y
O, duogc goi la tr phan vi thir nhat hay tr phan vi dudi.
O, duogc goi la tir phéan vi thir ba hay tir phan vi trén
Y nghia
» Cécdiém Q,,0,,0, chia miu so liéu da sip xép theo thir ty tir nhd dén 16n thanh bon phan, mdi phan déu
chira 25% gia tri

25% 25% 25%  25%
A A L
— : - — f
Gia tri nhd nhat 05 3 Gia tri Ién nhat
3. Mot
» Mot cia mau so li¢u la gia tri xuat hién vai tan sO 16n nhat.
Y nghia

» Co thé dung mot dé do xu thé trung tdm ctia mau so liéu khi mau s6 liéu c6 nhi€u gia tri trung nhau.

2025-2026 50 0983 900 570



‘/A% V6 Cong Truong He¢ théng kién thirc va phwong phap giai Todn 10

1. Khoang bién thién va khoang tir phén vi
Khodng bién thién
» Khoang bién thién, ki hiéu 1a R, 1a hiéu sb giira gia tri 16n nhat va gia tri nho nhét trong mau sb liéu. Tirc
la
R=x —x,
Y nghia
Khoang bién thién dung dé do dd phén tdn cua miu sb lidu.
Khoang bién thién cang 16n thi mau sb liéu cang phan tan.
Khodng tir phdn vi
» Khodng tit phan vi, ki hiéu A, 14 hiéu s6 giita tir phan vi thir ba va t&r phan vi thir nhét, tirc la:
AQ = Q3 - Ql
Chu y.
Mot s6 tai lidu goi khodng bién thién la bién dg va khodng tir phén vi la dé trdi giiva.
Y nghia
Khoang tr phan vi ciing 1a mét sé do dé phén tdn cia miu sb licu.
Khoang tir phan vi cang 16n thi mau s6 liéu cang phén tan.
2. Phuwong sai va dd 1éch chuén
Dinh nghia
»  Gia st v6i mau sb lidu X5 Xyseeis X, s néu goi s6 trung binh 1a X thi v6i mdi gié tri x,, d§ léch ciia n6 so
V01 gi tri trung binh 1a x, — X .

Phuong sai 1a gia tri s* = (xl _f)z +(x2 _f)z +“'+(xn _?7)2 .

n
Do léch chuan bang cin bac hai ctia phuong sai: s = /s
Chu y
Nguoi ta con str dung dai lwong dé do do phan tan cia mau so li¢u:

e (x1 —)?)2 +(x2 —)?)2 +...+(xn —)?)2

n—1
Y nghia
Neéu s0 li€u cang phan tan thi phuong sai va do 1éch chuan cang lon.
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CHUONG < XAC SUAT

Bai 1. KHONG GIAN MAU VA BIEN CO

1. Phép thir ngiu nhién va khong gian miu

Dinh nghia

»  Phép thir ngéu nhién (goi tat 1a phép thir) la mét phép thir ma ta khong doan trude duge két qua cua
n6, mic du di biét tap hop tat ca cac két qua co thé co cua phép thir do.

»  Tap hop cac két qua c6 thé xay ra ciia mot phép thir dugc goi 1 khdng gian mau cia phép thir d6 va ky
hiéula Q.

2. Bién co

Dinh nghia
»  Bién cb A lién quan dén phép thir T 13 bién ¢b ma viée xay ra hay khong xay ra ciia A tity thudc vao két
quacuaT.

»  Moi két qua cua phép thir T 1am cho A xdy ra, dugc goi 1a mot Kkét qué thuan lgi cho A.
»  Tap hop cac két qua thuan loi cho A dugc ki higu 1a n(4).
»  Bién cb chic chin 1a bién c¢b ludn xay ra khi thuc hién hién phép thir T .
Bién ¢ chic chin duge md ta boi tap Q va duge ky hidula Q.
»  Bién cb khong thé 1a bién ¢ khong bao gid xay ra khi thuc hién phép thir T .
Bién cb khong thé duoc mo ta boi tap & .
3. Cac phép toan trén bién cb
Dinh nghia
»  Gia str A 1a bién c6 lién quan dén mot phép thir.
Tap Q\ 4 dugc goi 1a bién cd ddi cua bién ¢d 4, ky higu: 4.
Nhu vy A xayra < bién cd 4 khong xay ra.
» Giastr 4 va B 1a hai bién c6 lién quan dén mot phép thi. Ta co:
*Tap AU B duogc goi la hgp clia cac biéncd 4 va B.
Bién c6 AU B xayra <> c6 it nhat 1 trong 2 bién c6 4 hodc B xay ra.
*Tap AN B duogc goi la giao cia cac biéncd 4 va B.
Biéncd AUB xayra < ca2biéncd 4 va B dong thoi xay ra.
Bién c6 AN B con duge viét1a A.B.
“Néu 4N B= thitandi 4 va B 1a hai bién cb xung khic.
Tathdy 4 va A 14 hai bién c6 xung khic.
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Bai 2. XAC SUAT CUA BIEN CO

1. X4c suat ciia bién ¢

Dinh nghia

» Giast A 1a bién cb lién quan dén mot phép thir voi khong gian mau Q chi c6 mot sé hitu han két qua
ddng kha nang xuét hién.

n(4)
n(Q)

» Tagoity sb 1a x4c sudt ctia bién ¢ 4, ki hiéu la: P(A)

Dinh li

Gia sir 4va B 1a cac bién ¢ c6 lién quan dén mot phép thir c6 mot s6 diém hiru han két qua dong kha nang

xuat hién. Khi do:

 P(Q)=1, P(T)=0.

¢ 0<P(A4)<1,v6imoibiéncd 4.

¢ Néu Ava B xungkhéc thi P(4UB)=P(A4)+P(B) (cong thirc cong x4c suat).

2. Tinh x4c suét bang so df) hinh cay

»  Trong chuong “Dai s6 16 hop”, chung ta da dugc lam quen véi phuong phép su dung so ) hinh cay dé
liét ké cac két qua ciia mot thi nghiém. Ta ciing c¢6 thé sir dung so d6 hinh cdy dé tinh xéac suét.

3. Bién c6 doi

Dinh nghia o

» Cho A la mot bién co.

Khi d6 bién c6 “Khong xay ra 4, ki hiéu 1a A, dugc goi 14 bién cé doi cia A .

» Ky hiéu: 4=Q\4
Vi P(A)+P(A4)=1 tir do suy ra: P(A4)=1-P(4)

4. Nguyén li xac suit bé

Dinh nghia

»  Trong thuc té, cac blen b ¢ xac suat xay ra gan béng 1 thi gan nhu 13 ludn xay ra trong mot phép thir.
Nguoc lai, cac bién cb ma xac sut xay ra gan bang 0 thi gan nhu khong xdy ra trong mot phép thir.

»  Trong Li thuyet Xac suat, Nguyén li xac sut bé dugc phat biéu nhu sau:
Néu mét bién cé cé xdc sudt rat bé thi trong mot phép thir, bién c6 dé sé khéong xay ra
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