Chuong 1: MENH BE - TAP HOP
MENY DE & MENY DE CHUS RIEN

1. Ménh de:
Ménh dé 1a mét khang dinh diing hoic sai. Ménh dé khong thé vira
dung vua sai.
Vidu: i) 2 + 3 = 513 ménh dé dung.
i) "\ 2 1asé hitu ti” 13 ménh dé sai.
i) "Mét qua !” khéng phai la ménh dé
2. Ménh deée chira bién:

Vi du: Cho ménh dé 2 + n = 5. vdi méi gia tri ca n thi ta duoc mét dé ding hodc sai.
Ménh dé nhu’ trén duoc goi la ménh dé chua bién.
3. Phu dinh cua ménh de:

Pht dinh cia ménh dé P ki hiéu 1a P . Néu ménh dé P dung thi P sai,
P sai1 thi P dung.

Vidu: P: "3 /356 nguyén té6”

P : "3 khéng I3 s6 nguyén t6”
4. Ménh dé kéo theo:

Ménh dé “néu P thi Q” duoc goi 1a ménh dé kéo theo. Ki hiéu
P={).
Ménh dé P = Q chi sai khi P dung va Q sai.

Vi du: Ménh dé "3 < =2 = (=3)* < (=2)* "sai

Ménh dé \/g <2 =3<4 "ding
Trong ménh dé P = Q thi:
P: gid thiét (didu kidn di dé c6 Q)
Q: két ludn (diéu kién cin dé cd P)

Vi du: Cho hai ménh dé:

P: "Tam gidc ABC c6 hai géc bdng 60°”
Q: "Tam gidc ABC la tam gidc déu”.




H&y phat biéu ménh @& P => Q dudi dang diéu kién c3n, diéu kién du.

i) DBiéu kién can: "Dé tam gidc ABC cé hai goc bdng 60° thi diéu kién cén la tam gidc
ABC la tam giac déu”

ii) Diéu kién du: “"Dé tam gidc ABC la tam giac déu thi diéu kién du la tam giac ABC c6
hai géc bang 60°”
5. Ménh deé dao — Hai ménh dé tuong duong.

Ménh dé dao cia ménhdé P = Q laménhdé Q > P.
Chi y: Ménh d& P = () duing nhung ménh dé ddo () —=> P chua chéc dung.
Néu hai ménh dé@ P = Q va OQ = P déu dung thi ta néi P va Q I hai ménh dé tuong duong
nhau. Ki hiéu P <> Q
6. Ki hiéu V., 3:
Y : Poc 1a v4i moi (tat ca)

3 : Poc 1a ton tai (co6 mot hay cé it nhat mot)
7. Phu dinh cua YV va d:

* Ménh d¢ pht dinh cua ménh dé “‘v’xeX,P(x)” la HHXEX’P(}C)”

* Ménh dé phu dinh cia ménh dé “Jx € X, P(x)”1a “Vx € X, P(x)”
Ghi nhé:

- Phu dinhcua V 1a 3.
- Phi dinhcua 4 1la V.
- Phu dinh caa=1a #.
- Phu dinh cua > 1a <.

- Phu dinh cua <1la >.
Vidu: P:“dne/Z:n<0”

P:"VneZ :n>0"
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1. Dinh li va chung minh dinh li:
- Trong toan hoc, dinh li [a mot ménh de dung. Nhiéu dinh 1i duoc phat bicu
dudi dang Vx € X, P [x) — Q(x) (1)

Trong d6 P(x),Q(x) 1a nhiing ménh dé chira bién, X 1a mét tap hop
nao do.
- Chirng minh dinh li dang (1) 1a dung suy luan va nhirng kicn thirc dung da
biét dé khang dinh rang ménh dé (1) 1a dung, tic 1a can ching té rang vdi moi
x thudoc X ma P(x) dung thi Q(x) dung.
C6 thé ching minh dinh 1i dang (1) mét cach truc tiép hodc gian tiép.
* Phép chimg minh true ti€p gom cac buoe:
- Lay x thuy y thudc X ma P(x) dung;
- Dung suy ludn va nhiing kién thuc todn hoc dung da biét dé chi ra rang Q(x) dung.

* Phép chimg minh phan chimg gom cac bude:

- Gid su'tdn tai X, € X sao cho P (xo) ding va Q (xo ) sai, tuc 13 ménh dé (1) Ia mét ménh
dé sai.
- Dung suy ludn va nhirng kién thdc todn hoc dung da biét dé chi ra diéu méu thuan.

2. Diéu kién can, diéu kién du:

Cho dinh li dang: " Vx € X,P(x) —> Q(x)” (1).
- P(x) goi 1a gia thiét va Q(x) goi 1a két luan cua dinh 1.
- Pinh 1i (1) con dugc phat biéu dudi dang:

+ P(x) 1a diéu kién du dé c6 Q(x), hoic

+ Q(x) 1a diéu kién can dé c6 P(x).

3. Dinh li ddo, diéu kién can va du:

Xét ménh dé dao ctia dinh 1i dang (1) Ia Vx € X,Q(x) = P(x) ().

Ménh dé (2) c6 thé ding, c6 thé sai. Néu ménh dé (2) ding thi né duoc
o01 la dinh 1i ddo cua dinh i (1), Iac do6 (1) goi 1a dinh 1i thuan.
Pinh i thuin va dao co thé viét gop lai thanh mot dinh 1i dang:

Yy & 4 y
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VxeX,P(x)< Q(x) 3.

Khi d6 ta noi: P(x) 1a diéu kién can va du dé c¢6 Q(x) (hoic ngugc lai).
Ngoai ra ta cling c¢6 thé néi “P(x) khi va chi khi (néu va chi néu) Q(x)”




TAP HOP

I. TAP HOP:
- Tap hop la mot khai niém co ban cua toan hoc.
- Cho tap hop A. Phan tir a thudc tip A ta vict a € A. Phan tir a khong thudc
tip Ataviet ag¢ A.
1. Cdch xdc dinh tdap hop:
a) Cach liet keé: La ta liét ké tat ca cac phan tr cua tap hop.
Vidu: A={1,2,3,4,5|

b) Cach neéu tinh chat dac trung: Chi ra tinh chat dic trung cia cic phan
tuor cua tap do.

Vidu: A={xeR:2x" ~5x+3=0]

Ta thuong minh hoa tdp hop biang mot dudng cong khép kin goi la
bicu do Ven.

2. Tip hop réng: La tap hop khong chira phan tir nao. Ki hiéu .

Viy: Az0 < dx:xeA
3. Tap con: | AC B Vx(xe A= xeB)

o

Chuiy:1) AC A,VA
) Yc A VA
m) AcBBcC=AcCC
4. Hai tdap hop bang nhau:|A=B < Vx(xe A< xeB)

II. CAC PHEP TOAN TREN TAP HOP

1. Phép giao: AmB:{x/xeA V&JCEB}
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4. Phan bii: Khi A C E thi E\A goi 1a phan bu cua A trong E. Ki hi¢u: C,B.
Vay: C_,A =E\Akhi ACE.




III. CAC TAP HOP SO:
Tp s6 twnhién: N ={0,1,2,3,4,..}; N ={1,2,3,4,...}

Tap so nguyén: Z = {....,—2,—1,0,1,2,...}

-

N

~ r !{L i 7 m
Tapcacsohtruti: Q=<x=—/m,neZ,n+0
n

Tap so thuc: ki hicu R, gom cac so hitu ti va cac so vo ti. Tap so thuc
duoc bicu dieén bang truc so.

Quan hé giita cactapso: N Z cQc R.

- 00 0 -;oo

+ Cac tap con thwong dung caa R:

Biéu dién trén truc so

Tap ho Noi dun
4p hop A (phéin khong by gach chéo)
Tap s6 thue (-0 ; +0) | ] 0 .
| a I
Poan [a ; b] (xeR|asx<h) | mowwdf oveoserieon
Khoang (u ; b) (xeR|a<x<b) i )
B | | | a b
Nua khoang [a ; D) xeR|a<x<b] "’"""'"#’[ }
T T ' : b
Nira khoang (« ; b] (xeR|ua<x<h) mﬁ%ﬁ? | diiatag

if
Nira khoang (—0 ; a] [xeR|x<al 4————]%%&.47«#5
{

Nita khoang [@; +0)  |{y e R|x2 al i
% - il
Khoang (—e0 ; ) lxeR|x<a) - Yorotiion
40
Khoing (a ; +<0) (xeR|x>a) s -
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Cha y: Cdch biéu dién phép hop, giao, hiéu cia 2 tap hop trén truc s6:
V& truc s6, biéu dién céc s6 1a bién cua tat cd cdc tp hop Ién truc s6 theo thi tu’ tu’ nhd
dén I6n. Sau dé biéu dién I3n luot timg tp hop theo qui tic sau:
0 Phép hop: Mubn lay hop cua hai tap hop A va B. T6 dam bén trong cua hai tap hop,
phan té6 dam do chinh la hop cua hai tap hop.
O Phép giao: Mubn 13y giao cua hai tap hop A va B. Gach bo phan bén ngoai cua tap A, roi
tiép tuc gach bo bén ngoai cua tap B. phan khong gach bo do chinh la giao cua hai tap
hop A va B.

Ll Cdch tim hiéu (a;b) | (c;d): T6 dam tap (a;b) va gach bo tap (c;d). Phdn t6 dam khdng
bi gach bo la két qua can tim.




¢O 6AN DUNG VA ¢a1 €O

1. S6 gan dung:
Trong do dac, tinh toan ta thuong khong bict duoc gia tri ding ctia cac
dai luong ta dang quan tAm ma chi biét dwoc gia tri gan dung cta no.
2. Sai so tuyét doi va sai sé twong doi:
a) dai so tuyét doi:
Gia str ala gia tri ding ctia mot dai luong va a 1a gia tri gan ding cla

a . Gi1a tn

a— a‘phén anh nmurc do sa1 1éch gitra a va a. Ta go1

—

a—al la sai so

tuyét doi ctia so gan dung a va ki hiéu 1a A tacla: A = |a — a‘

Trén thuc té nhiéu khi ta khong biét a nén khong thé tinh duoc chinh
xac A . Tuy nhién, ta c6 thé danh gia duoc A khong vuot qua mot so duong
nao do.

* Néu Aa < d thi:

a—a‘éd@—dﬁa—aéd@a—dSaSaer

Khi d6 ta qui udc viet: ; = a 1o

Nhu vay khi viet: ; —a+dta hicu so dung anﬁim trong doan
[a —da+d }

Vi vay, d cang nhé thi do sai léch cang it di.
b) Nai s6 twong déi:

¢

Sai so tuong doi cua so gan dung a, ki hiula o _,1a ti so 5. Tuc la:

a




. d :
Ncu H cang nho thi chat lwong cua phép do dac hay tinh todn cang
a

Cao.
Nguoi ta thuong viét sai s6 tuong doi duoi dang phan tram.
3. S6 quzi tron:
Nguyén tac qui tron sé:
* Néu chlr s ngay sau hang qui tron nhé hon 5 thi ta chi viéc thay thé chir s6 dé va cac chir s6
bén phai né bai s6 0.
* Néu chir s6 ngay sau hang qui tron I6n han hay bang 5 thi ta thay thé chir s6 dé va cac chir s6
bén phai né bédi 0 va cdng thém 1 don vi vao chir sé ¢ hang dudc qui tron

Chu y:

1. Khi gui tron s6 dung a dén mét hang nao thi ta noi s6 gan dung a nhan duoc la chinh xac dén
hang do.
2. Néu két qua cudi cung cua bai todn yéu ciu chinh xac dén hang 10" thi trong qua trinh tinh

(n+1) .

todn, & két qua cua cc phép tinh trung gian ta c3n 13y chinh xac it nhét dén hang 10

3. Cho s6 gén diing a c6 dé chinh xdc d (tic la a = ax d ). Khi duoc yéu cdu qui tron s6'a ma
khéng noi ré qui tron dén hang nao thi ta qui tron s6 a dén hang cao nhat ma d nho hon 1 don vi
cua hang do.

4. Chir sé6 chac va cdch viét chudn cua sé gan dung:

a) Chir so chac:

Cho s0 gan ding a ctia soO a véi do chinh xac d. trong so a, mot chit so
duoc goi 1a chit so chic (hay dang tin) néu d khéng vuot qua nita don vi cua
hang c6 chir so do.

* Nhan xét: 75t cd cdc chir s6 dirng bén trdi chit s6 chéc 1a chit s6 chéc. tit ca cdc chir s6 ding
bén phai chit s6 khéng chdc déu Ia chir s6 khéng chac.

b) Dang chuan cia s6 gan ding:
Trong cach viet a=a=+d , ta biet ngay do chinh xac d cta so gan dung a.

Ngoai1 cach vict trén, nguro1 ta con qui wdc dang vict chuan cua so gan dung va
khi cho mot s0 gan dang dudi1 dang chuan, ta cling bict dugc do chinh xac cua

no.
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* Neu sO gan dung 1a so thap phan khong nguyen thi dang chuan 1a dang ma
mo1 chir sO cua no deéu la chir so chac.

* Néu s6 gan ding 1a s6 nguyén thi dang chuan ciia noé 1a A.10°, trong d6 A 1a
s6 nguyén, k 1a hang thap nhét c6 chir s chic (k € N)

Chu y. Vi qui ubc vé dang chudn cua s6 gan dung thi hai s6 gén ding 0,14 va 0,140 viét dudi
dang chuén c6 y nghia khdc nhau. S6 gan dung 0,14 c6 sai s6 tuyét dbi khdéng vuot qud 0,005 con
$6 0,140 co sai so tuyét doi khéng vuot qua 0,0005.

5. Ki hiéu khoa hoc cua mét so:
Moi so thap phan khac 0 déu viét duoc dudi dang «.10", trong do:
1< ‘a ‘ <10,n e Z . Dang nhu thé¢ dugc goi 1a ki hiéu khoa hoc ctia so do.

Nguoi ta thuong dung ki hiéu khoa hoc dé ghi s6 rat 16n hoac s rat bé.




Chuong 11. HAM SO BAC NHAT VA BAC HAI.
DA1 CUDONG VE HAM ¢

1. Khdi niém vée ham sé:

a) Ham sé:

Cho mot tap hop khac rong D — R .

Ham so f xac dinh trén D 1a mot qui tac dat twong trng moi so x thude
D v4i mot va chi mot so, ki hiéu 1a f(x); so f(x) do goi 1a gia tri ctia ham so f tai

X.

Tap D con goi 1a tap xac dinh (hay mién xac dinh), x goi la bién so hay

do1 so cua hamso f.

D¢ chi 16 ki hiéu bién s6, ham sd f con dugc viét 1a y = f (x)

b) Ham & cho bang biéu thie: Cho ham s§ y = f (x
duoc cho bang biéu thuc f(x).
* Tap xac dinh cia ham sé:

Ta qui wéc rang: Khi cho ham so bang bicu t
noéi gi thém thi tap xac dinh ctia ham so y = f(x) 1a tap |

), khi d6 ta n6i ham s6

e y = f(x), néu khong
op tat ca cac gia tr1 cua

x dé bicu thic v = f(x) c6 nghia (hay 1a gia tri cia bicu thire f(x) duoc xac

dinh). Ki hiéu la: D
Vay: Tap xac dinh D = {x eR/y=f(x) co nghi’a}

* Tap xac dinh cha cae ham sé thuong gap:

o y= Zg; co nghia << QO(x)#0
oy =+/P(x) conghia < P(x)=>0
P(x)

co nghia < Q(x)>0

T ow
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o y=+/P(x)++0O(x) conghia < < Flayes

0(x)>0

e (Cac ham da thic nhu: y = ax” +bx + ¢, y =ax + b,... cO tap xac dinh

AR
¢) D6 thi ctia ham s6: Cho ham s6 y=f(x) c6 TXD la D.
Db thi (C) caa ham s6 14 tap hop cac diém M (x, £ x)) (rén mit

phang toa do Oxy véi x € D . Vay (C):{M(x,f(x))ly :f(x),xeD}

Lwu y khi gidi toan: Piém thuéc dé thi <> toa dé cua diém phai théa man phuong
trinh cua do thi.

2. Sw bién thién cua ham so:

Ta ki hi¢u K 1a mét khoang, nira khoang hay doan. Ta co:

* Ham so y = f(x) goi 1a dong bién (hay ting) trén K néu:
Vx,x,eK:x <x, = f(x)<f(x))

* Ham sO y = f(x) goi 13 nghich bién (hay giam) trén K néu:
Vx,x,eK:x <x,= f(x)>f(x,).
Nhan xét:
- Néu mét ham s6 dong bién trén K thi trén do do thi cua no di Ién tu trai sang phai.
- Néu mot ham s6 nghich bién trén K thi trén do do thi cua no di xubng tu trai sang phai.

* Phwong phap khao sat s bién thién ecua ham s6

B;: Lay Vx ,x, € K,x #x,.

J(x,) = f(x)

Xy T X

B,: Laptiso: T =

B;: Néu ti so T > 0 thi ham so tang trén K.
Néu ti s6 T <0 thi ham s giam trén K.
3. Tinh chan lé cua ham so6:
Cho ham s0 y = f(x) xac dinh trén D.
VxeD=-xeD

S (=x)=f(x)

* Ham sO y = f(x) duoc go1 1a ham so chan néu <

8 &




VxeD=-xeD
S (=x)=—f(x)

* Phuong phap chimg minh ham s6 chan, ham sé lé.

* Ham so y = f(x) duoc goi1 la ham so 1€ ncu <

B,: Tim tap xac dinh D ctia ham S0.
B,: Chung minh tap D Ia tap doi xtmg (canc/m: xe D => —x e D)
B;:Tinh f(-x).
Neéu f(-x) = f(x) thi ham so 1a ham s6 chan.
Néu f(-x) = - f(x) thi ham s6 13 ham s6 1é.
* Lwu y: Ham s6 c6 thé khéng chan khéng Ié.

4. D6 thi cua ham sé6 chan va ham sé lé:

* Do thi cua ham so chan doi1 xtrng qua truc tung.
* Do thi cia ham so 1¢ do1 xtimg qua goc toa do.




M edy=ax+b

1. Ham sé6 bdc nhdt: y=ax+b (a # 0)

a. Tap xacdinh D = R .
b. Su bién thién:
- Néu a > 0 ham so dong bién trén R
- Néu a < 0 ham so nghich bién trén R
c. Do thi: Do thi 1a dudng thang khong song song, khong trung véi hai

: , b _
truc toa do va cat truc Ox ta1 A [——; O |, Oy ta1 B(0; b).
d
* Chu y:
- a duoc goi Ia hé sé goc cua dudng thang.
- Néu goi O Ia goc tao bdi duong thdng y=ax+b va chiéu duong cua truc Ox thi a = tan o .
- Néu a>0 thi dudng thang y=ax+b nghiéng vé bén phai.
- Néu a< 0 thi duong thang y=ax+b nghiéng vé bén trdi.
- Cho hai dudng thing (d) cy=ax +b,(d') Vet ' x+b' . Ta o

-~

+(d)//(d')<::><a:a'

b#D'
+(d)z(dv)©<;j

+ (d) cst (d')@ aza'

+(d)L(d") e aa=-1
2. Ham séy=5b

- Tap xac dinh D = R

- Ham s6 hang la ham so chan.

- D6 thi 1a duong thing song song vdi truc hoanh va cit truc tung tai
diem (0: b).

3. Ham s6 y = |x|
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-TapxacdinhD = R .

_Hamsé y = ‘x| la ham sb chin. D4 thi déi xtmg qua truc tung.
- Ham s6 df’ing bién trén khoang (O; +oo) va nghich bién trén khoang

(<=0)

Bang bicn thién:
X —00 0 +00

y +00 ;00

\0 /

Do thi:




HAM €0 BAC HA!
1. Dinh nghia:
Ham s6 bac hai la ham s6 cho bang bicu thic cé dang
y=ax’ +bx =c,trongdob a, b, ¢ 1a nhitng s6 thuc vaa # 0.
2. D6 thi cua ham sé bdc hai:

- TapxacdinhD = R

; b A ,
- Do thi1 la duong parabol c6 dinh I[—z—;—4—], nhan duong thang
a a

b

X = ™ lam truc doi xtng, c6 bé 16m quay 1én khi a > 0, quay xuong khi a <
a

0.
3. Sw bién thién cua ham so:
b

Néu a > 0 thi ham so nghich bién trén khoang [—oo;—z—] va dong
a

4 b
bien trén khoang [——; +oo]
2a

, . O A b LA
Neu a < 0 thi ham so0 dong bien trén khoang [—oo; ——] va nghich bicn trén

2a

b

khoang (—2—; +oo]
a

Bang bién thién:

X b

a>0 5

+00 T
\ A /
4a
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X b
a<O0 —a0 S +00
2a
y A
4a
- 00 - 00

4. Dang todn:
Dang 1: Vé do thi ham so bac hai:

- Cac buoc vé do thi cua ham so bac hai:

b A
+ Xac dinh dinh cua parabol: [ (—— : ——]

2
2a  4a
+ Xac dinh truc doi xing va huéng bé 16m ctia parabol.
+ Xac dinh mot so di€ém cu the cua parabol, chang han: giao diém cua parabol

vO1 hai truc toa do va cac diem do1 xirng vo1 chung qua truc do1 xung.
+ Can ctr vao tinh do1 xirng, be 10m va hinh dang parabol dé “no1” cac diem do
lai.

Dang 2: Lap phuong trinh parabol (P) théa dieu kién K:

Budc 1: Gia st parabol (P) c6 phuong trinh (P): y =ax” +bx+c (a F 0)
Budc 2: Dua vao diéu kién K dé xac dinh a, b, c.

Trong bwroc nay ta thwong co cac diéu kién thwrong gip sau:

* Piém A(xU;yO) e(P) == :axf) + DX, o+ C

b
X, =—
*(P) cé dinh 1(x,y,) < < " 2a
A
0= )

*(P) c6 gid tri cuc dai (hodc cye tiéu) bing y,
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*(P) dat gid tri cuc dai (hodc cuc tiéu) tai diém c6 hoanh doé bing X,

a<() a> ()

=0 p hodc - b
x . — — x = P
° 2a Y 2a

b
2a

*(P) nhan dwong thing x = x,lam truc doi xitng < X, =—




(6, HoC

Cac phép bién doi khong lam thay doi tdp nghiém ctia phuong trinh
duoc goi 1a cac phép bién doi twrong duong
* Phép cong (trir): {(x) =g(x) < f(x) £ h(x) = g(x) £ h(x)

Cong hodc trir vao hai vé cta phuong trinh vdi bicu thic h(x) ma
khong lam thay doi diéu kién cua phuong trinh thi ta dugc phuong trinh méi
twrong duong.

* Phép nhan (chia): {(x) =g(x) < f(x).h(x) = g(x).h(x)

(
f}x):g(x) voi h(x) # 0
h(x) h(x)

Nhan hoic chia vao hai vé cia phuong trinh véi biéu thirc h(x) # 0

f(x) =g(x) <

ma khong lam thay doi diéu kién cta phuong trinh thi ta duoc phuong trinh
mo1 terong duong.

Chi y: Phép chuyén vé: f(x) + h(x) = g(x) <> f(x) = g(x) — h(x) .
6. Phuong trinh hé qua:

Cho hai phuong trinh: f(x) = g(x) (1) fi(x) = gi(x) (2)

Phuong trinh (2) dugc go1 la phuong trinh hé qua cua phuong trinh (1)
ncu tap nghiém cua phuong trinh (2) chira tap nghiém ctia phuong trinh (1). Ki
hieu: (1) = (2)

uua y: / I DIn uong nai ve cua phuong trinh thi ta duoc pnuong trinh hé qua cua phuon
*L y: i) Khi binh phuong hai vé€ cua phuong trinh thi ta duoc phuong trinh hé qua cua phuong

trinh da cho.
i) Khi gidi phuong trinh ma dan dén phuong trinh hé qua thi phai thi lai nghiém vao
phuong trinh ban ddu dé loai nghiém ngoai lai.




PHUDNG TRINH
BAC NHAT VA BAC HAt MOT AN

1. Giai va bién ludn phuong trinh: ax + b =0 (1)

ax+b=0 (1)
Hé s6 Két luan

a+ ()

: b
(1) ¢c6 nghiém duy nhat x = ——
a

b+ (1) vo nghi¢m

a=0

b=10 (1) nghiém ding v&1 moi x

2. Gidi va bién ludn phuong trinh: ax’ + bx + ¢ =0 (2)

* Truomg hop 1: Vo1 a=0, ta c6 phuong trinh bx +c¢ =0, day la phuong trinh ¢c6
hé s6 cu thé nén co thé két luan duoc nghiém cua phuong trinh (2)

* Truomg hop 2: Vi a # 0, ta tinh biét thic: A= b" —4ac

+ Néu A < 0: phuong trinh (2) v6 nghiém.

b

+ Néu A =0 : phuong trinh (2) c6 nghiém kép o, = _2_
a

b4
2a
Két luan: (tuy theo gia tri ciia m ta két luan tap nghiém ctia phuong trinh)
Chi y: Ta c6 thé dung A
ax” +bx+c=0(a+#0)?2)

A=pb?_qc Keét luan

+Néu A >0 : phuong trinh (2) c6 hai nghiém phan biét x, , =

A'>0 , - - b+ AJA
(1) c6 2 nghiém phan bict X, =

A'=0 T
(2) c6 nghietm kép x = ——
d

8 &



A'<0
Chi y: Phuong trinh trung phuong: ax* + bx> + ¢ =0 (a#0) c6 thé dua vé
phuong trinh bac hai bang cach datt=x" (> 0)

3. Dinh li Viet:

(2) vo nghiem

- Cho phuong trinh bac hai c6 hai ax” + bx + ¢ = 0 (a # 0) c6 hai nghiém x,,

oL a
X>. Khi do: <

L d

- Nguoc lai néu cé haisbuvavma cotongu+v=S, tichuv=Pthiuvavla
cac nghiém cua phuong trinh: t* —St+P =0 (3)

* Chu y:

+ Néu phuong trinh (3) co hai nghiém 15 ! , thi <

+ Néu da thic f (x) = ax’ ++bx + ¢ c6 2 nghiém X, X, thi f(x) cG thé phan tich thanh
f(x) = a(x—xl)(x—xz)
4. Dang todn:

Dang 1: Tinh gia tri ctia biéu thie déi ximg gitra cac nghiém cia phuong trinh béc hai:

Gor x,x, la cac nghiém cua phuong trinh bac hai ax”+bx+c=0.Tacé

mét s biéu thirc thuong gip nhu sau:

* x' + 2—( + )2— =5*-2P
xl xz_ xl xz xlxz_

& xf +x§’ :(xl +x2)3 —3x1x2(x1 +x2) =S° 3PS

1 1 x,+x,

S

1 2

X4y

P
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Dang 2: Tim hé thite lién hé giita cac nghiém khong phu thude vao tham sé (gia sit 1a
m):
Budc 1: Tim dicu kién cuia m d¢ phuong trinh c6 hai nghiém phan biét x,, x,

(a+0
A=0

< 1

,x1 +x, = f(m)
XX, = g(m)

Buéc 3: Khir m tir hé trén ta duoc hé thire can tim.

Budc 2: Ap dung dinh li Viét ta duoc -

Dang 3: S dung dinh li Viét xét dau cac nghiém cua phwong trinh bac hai:
ax2+bx+(7:0(a;t0)

. C . “n r e 1A
*Néu P =—< 0 < phuong trinh ¢6 hai nghiém trai dau < x, <0 < x,
a

. [A4=0 ,
*Neu < P <> phuong trinh ¢6 hai nghiém cung dau.
%

A>0
* Néu < P > 0 < phuong trinh ¢6 hai nghiém duong <> 0 < x <X,
S>0
(A>0

* Néu 3§ P > 0 < phuong trinh ¢6 hai nghiém am < x <x,<0
§<0




PHUONG TRINH VA HE PHUONG TRINY

I. Phuong trinh chwa an trong ddu gid tri tuyét déi:

Cac dang eo bén: i) ‘A| = \B|, if) |A - B

Cach giai 1: Dung dinh nghia tr1 tuyét d6i dé bo tri tuyet doi:
(A néu A >0

o= e
—A néu A<Q

Cach giai 2: Binh phuong hai vé dan dén phuong trinh hé qua. Khi giai xong
phai thir lai nghiém d¢ loai nghiém ngoai lai.

Cach giai 3: Dung cong thuec:

A=B
= Jal-Jales

' A=-B

B>0
0 |A=Bei[a=8

' A=-B

II. Phuwong trinh chira an duoi ddu can:

Cac dang co ban: 1) \/Z = \/E , 11) \/Z =B

Cach gidi 1: Binh phuong hai vé dan dén phuong trinh hé qua. Khi giai xong
phai thir lai nghiém dé loai nghiém ngoai lai.

Cach giai 2: Dung cong thirc:

‘A>0 (hodcB>0
e JA=+vBo- (e R0
A=B
(B>0
2 \/Z:BCM
A=B

III. Phuong trinh va hé phuwong trinh bdc nhdt nhiéu dn:
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1. Phuong trinh bdc nhdt hai dn: ax + by +¢c=0 (2). Trongdoa, b, cla
cac hé so, a va b khong dong thoi bang 0.

Cip (x0.yo) duwoc goi la nghiém cua phuong trinh (2) néu chung
nghi¢ém dung phuong trinh (2).

, 2 rqx+@y:q
2. Hé hai phuwong trinh bac nhat hai dan: -

ax+by=c, .
Cach giai: Co 3 cach:
1. Dung phuong phap cong dai so.

2. Dung phuong phap thé.
3. Dung dinh thirc:

iD= ! . D =" D=
al 2 C2 2 a2 CZ

*Neu D=D_=D =0 thihé c6 v6 so nghiém

*Néu D =0,D_# 0hodc D, #0 thi h¢ v6 nghi¢m.

D.JC
X =
*Néu D # 0 thi hé c6 1 nghiém - g
e &
T h

ax+by+cz=d

3. Hé ba phuwong trinh bdc nhdt ba dn: - a,x + bzy TR B d2

a,x+ byy+cz=d,
Cach gidi:Khir dan timg an so dé dua hé phuong trinh trinh vé dang tam giac:

qxz@

A

a,x+by=d, (pp Gausse)

a X+ byy+cz=d,

4. Hé phuong trinh gom mét bac nhdt va mét bac hai déi vér 2 an:
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X —3x+y+y> =4
Vidu:<x YT
2x+y=4
Cach giai:

- T&r phuong trinh bac nhét ta rut mét an theo én kia roi thé vao phuong trinh bac hai
ta duoc phuong trinh bac hai mot an.

- Giai phuong trinh bac hai ta tim duoc nghiém, thay nghiém vua tim vao phuong trinh
bac nhét ta tim duoc nghiém cua an con lai.

5. Hé phuong trinh doi xung loai 1:

Dang: La hé phuong trinh ma khi thay x bdi y va y bdi x thi moi phuong trinh
ctia hé khong thay doi.

X’ +x+y+y =8
Vidu: <«
Xy (x + y) =6
Cach giai:
. |S=x+y o ‘ . e
- Dat < P , thay vao hé phuong trinh ta duoc hé phuong trinh mai theo an S,
L oy

P. Giai hé nay ta tim duoc S, P.

- x,y khi dé 13 hai nghiém cua phuong trinh X> —SX +P =0 (néu cd)

* Chua y: Néu (x;y) 1a mét nghiém thi (y;x) cling la mét nghiém.

6. Hé phuong trinh doi xung loat 2:

Dang: La h¢ phuong trinh ma khi thay x b1 y va y bo1 x thi phuong trinh nay
cua h¢ s€ tro thanh phuong trinh kia cua h¢, va nguoc lai.

, ¥ =2y—3

Vidu: <« ,
Yy =2x-3
Cach giai:
- Tru' tung vé hai phuong trinh ta duoc phuong trinh moi.
x="y
- Phén tich phuong trinh mdi thanh dang (x —y).f (x;y) =0 f( ) 0
X, y)=

- Két hop vai 1 trong 2 phuong trinh cua hé ta duoc mot hé mai don gian hon roi giai,
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Chuong IV: BAT DANG THUC & BAT PHUONG TRIiNH.
I. Bdt Dang Thaukc:

1. Bdt dang thiic co dang: A>B,A<B, A>B,A<B.

2. Bdt ddng thite hé qud: Néu ménh d¢ A< B = C < D dung thi ta noi
BDT C <D la BDT h¢ qua cia BDT A <B.
3. Bdt ddng thitc twong dwong: Néu BDT A < B 1a hé qua cta BDPT C <D
va nguoc lai thi ta no1 ha1 BDT tuong duong nhau. Kihicu: A<B& C<D.

4. Cde tinh chdlt:

| Tinh chat Tén goi
Dieu ki€én No1 dung '
a<bvab<c=a<c Bic cau
a<bsoa+ec<b+c Cong hai ve bat dang thuc
vGi mot sO
c>0 a< b ac < be Nhan hai vé bat dﬁng thuce
c<0 a<b< ac>be voi mét so.
a<bvic<d=>a+c<b+d| Cong hf:}i bat dang thic
cung chicu
a>0,¢c>0 a<bvac<d= ac<bd Nhin hai bat dang thuc

cung chicu

n nguyen duong

2n+1 2n+1
a<bea >bT

O<a<b=a" >b™"

Nang hai vé cta bat dang
1én mot lay thura.

A>0

a<b<:>\/g<\/g

a<b<:>i/;<%/g

Khai can hai vé cua mot bat
dang thuec.

5. Bdt ddang thire Cési: Cho hai sO a va b khong am:

Ta c6: a+ b >2+ab . Ping thirc xay ra khi va chi khia =b.

6. Cdc hé qua:
1

)a+—=>2,Va>0

a
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ii) Cho hai s6 x > 0, y > 0. Néu x + y khong dbi thi x.y 16n nhét khi va chi khi

X =Y.
iii) Cho hai s6 x > 0, y > 0. Néu x.y khong doi thi x + y nhé nhat khi va chi khi
X=%

7. Bdt dang thire chira gid tri tuyét doi:

i) \x| > (),

x‘ > x,|x‘ > _x
1) ‘x‘éa@—aéxéa, Va>0
iii) ‘x‘ka@xi—a hoic ‘x‘Za, Va >0
V) ‘a} — ‘b‘ £ |a + bl < ‘a‘ + Ib‘
8. Cdc phwong phdp chieng minh BDT:
i) Ding dinh nghia: Mu6n chirng minh A > B thi ta can chirng minh: A —

B> 0.
ii) Phwong phap chimg minh twong duong:

A>BS A >B <A >B < ... <A >B .
Trong do6: A > B 1a bdt can chirmg minh

A, > B, la bdt diing da bict.

iii) Ding cac bat dang thie da bict: BDT Cosi, BDT chira giad tri tuyét
doi. ..
I1. B4t phuwong trinh va hé bdt phwong trinh mét dn:
1. Khdi niém bdt phuong trinh moét an:

Bat phuong trinh an x c¢6 dang: f(x) < gx),
F(x) < g(x), f(x)> g(x), f(x)> g(x). Trong d6 f(x) va g(x) 1a nhitng bicu
thirc chira x.
2. Diéu kién cta bdt phwong trinh: 1a didu kién ctia an x dé hai vé f(x) va
g(x) déu co nghia.

TXD: D= {x eR/ f(x),g(x) co nghi"a}

3. Hé bdt phuong trinh mét dn: La hé gom mot so bat phuong trinh an x
ma ta phai tim nghi¢m chung cua chung.
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Moi gia tri cia x dong thoi 13 nghiém cia tat ca cac bat phuong trinh
cua h¢ duoc go1 la mot nghiém cua he bat phuong trinh da cho.

Phwong phap giai hé bat phwong trinh: Giai tig bat phuong trinh
roi lay giao cta cac tip nghiém.
4. Bdt phuong trinh tuong dwong: Hai bat phuong trinh (hé bpt) dugc goi

la trong dwong nhau néu chung co6 cung tip nghiém. Ki hiéu: <
5. Cdc phép bién déi twong duong: Cho bat phuong trinh P(x) < Q(x) co
TXD D.
a) Phép cong (trir): Néu f(x) xac dinh trén D thi:
P(x) <Q(x) & P(x) + (x) <Q(x) + f(x)
b) Phép nhan (chia):
i) Néu f(x) > 0, Vx € D thi: P(x) < Q(x) <> P(x).f(x) < Q(x).f(x)
ii) Neu f(x) < 0,Vx € D thi:P(x) < Q(x) < P(x).f(x) > Q(x).f(x)
¢) Phép binh phuong: Néu P(x) >0, Q(x) > 0,Vx e D thi:

P(x) < Qx) & P*(x) < Q(x)
6. Cdc chu y khi giai bat phuong trinh:

i) Khi bién déi hai vé cua bat phuong trinh thi cé thé lam thay dbi diéu kién cua bat
phuong trinh. Vi vdy, dé tim nghiém cua bat phuong trinh ta phai tim cdc gia tri cua x thoa man
diéu kién cua bat phuong trinh do va la nghiém cua bat phuong trinh mdi.

S5x+23—x s X _4—3\/3—x
4 6 |

A

i) Khi nhén (chia) hai vé cua bat phuong trinh vdi biéu thuc f(x) ta can luu y vé diu cua
f(x). Néu f(x) nhan ca gid tri duong Ian dm thi ta phai I3n Iuot xét ca hai trudng hop. Mbi trudng
hop dan dén mét hé bt phuong trinh.

iii) Khi gidi bdt phuong trinh ¢ 4n & mau ta quy déng méu nhung khéng duoc bé mau
va phai xét dau biéu thuc dé tim tap nghiém

1 > 1

x—1

iv) Khi giai bat phuong trinh P(x) < Q(x) ma phai binh phuong hai vé thi phai xét hai
truong hop:

TH1: P(x) va Q(x) déu khéng am thi ta binh phuong hai vé cua bat phuong trinh.

TH2: P(x) va Q(x) déu am thi ta viét P(x) < Q(x) <> - Q(x) < - P(x) r6i binh phuong
hai vé cua bat phuong trinh mdi,

17 |
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III. Ddu cua nhi thic bde nhdt:

1. Nhi thize bdc nhdt: La bicu thirc c¢6 dang: f(x) = ax + b. trong d6 a, b 1a
cac hang so (a#0).

2. Ddu cua nhi thue bdc nhdt f(x) = ax + b:

Bang Xét Dau:
X b
—Q0 — +00
a
a>( - 0 +
f(x) = ax +
(x)=ax+b <0 " 0 -

Quy tic: Phai cung — Trdi trai

3. Phuong phdp ldp bang xét ddu cua nhi thice:
B:: Tim nghiém cua nhi thirec.
B,: Lap bang xét dau.
Bs: Két luan vé dau cua nhi thirec.

4. Dau cua mét tich, mot thuong cde nhi thue bdc nhdt:
Phuong phap xét didu: Tim nghiém ting nhi thirc cé mit trong bicu thirc. Lap
bang xét dau chung cho tat ca cic nhi thirc c6 mat trong biéu thirc. Tt d6 ta suy
ra duoc dau cua bicu thuec.
4x—-1D(x+2)

—3x+5
5. Ap dung vao viée gidi bdt phuwong trinh:

VD: Xét dau bicu thire: f(x) =

a) Bat phwong trinh tich, bat phwong trinh chi¢a an & mau:

Phuong phap giai:

B;: Pua bat phuong trinh vé dang f(x) > 0 hodc f(x) < 0.

B,: Lap bang xét dau cua biéu thirc f(x).

B;: Dua vao bang xét dau két luan nghiém cua bat phuong trinh.
VD: Giai bat phuong trinh:

(4x—1)(x+2)20 b) | o1
—3x+5 l—x

a)

* Chu y: O déy ta ciing con cé mét phuong phdp xét ddu riéng don gidn ma hiéu qua hon

6. Bdat phuong trinh chwa dn trong ddu gid tri tuyét doéi:




Chu y:

‘A néuA>0

1) ‘A|:< )
—AnCu A<0

ii) 4] = A2, vA

111) ‘x‘ﬁa@—aéxﬁa, Va>0

iv)‘x‘ka@xé—a hoic x>a,Va>0

Phuong phap giai:
Phuong phap: Dung dinh nghia dé khir tri tuyét doi.
B:: Lap bang xét dau cta bi€u thirc trong ddu gia tri tuyét doi.
B,: Dua vao bang xét dau khu dau gia tri tuyét doi va giai bat phuong trinh
trén tung mién xac dinh cua bat phuang trinh.
B;: Nghiém cua bat phuong trinh la hop cac tap nghiém trén tung mién xac

dinh.

0 f(x)fae—a<f(x)<a,Va>0
_ 3

© fzas| T vaso
S(x)=za

a ‘A[g‘B|<::>AZsB2
B>0

7 ‘A‘SB<:><
A* < B*
B <

N ‘A‘ZB@ (B>0
: 2>B2

Phwong phap: Dung cong thurc.

7. Bdt phuong trinh chiwra dn trong can bdc hai:




B<0
A0
B>0
A> B’

*JZ>BC>

<

B>0
*\/Z<B<:><AZO
A<B’

*\/Z<\/E<:><A20

kA<B

IV. Ddu cua tam thie bdce hai:

1. Tam thttc bac hai doi véi x co dang: f(x) = ax”+bx+c (a=0).

2. Dau cua tam thitc: Cho tam thirc f(x) = ax> + bx + ¢ (a#0) ¢o
A=b"—4ac
TH1: Néu A< O:
Bang xét dau:

X —a0 +00
f(x) Cung dau voia voi moi x € R
TH2: Ncu A=)
Bang xét dau:
& —b
—00 — +00
2a
f(x) Cung dau véi a 0 Cung dau voia
TH3: Ncu A > ()
Bang x¢ét dau:
X —Q0 X1 X5 +00
f(x) Cung diu véia 0 Trdidiuvéia 0 Cung diu véia

Phuong phéap xét diu tam thie bac hai f(x) = ax® + bx + ¢ (a % 0).
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B;: Tinh A v tim nghiém cta tam thirc (néu ci)
B,: Lap bang xét dau cua biéu f(x)
Bs: Két luan dau cua tam thuc.
VD: Xét dau cac tam thire sau:
a. f(x) = -x* + 3x - 5
b. f(x) = 2x* - 5x + 2
c, (%) = Ox’ - 24x + 16
d. f(x) = (2x -5)(3 - 4x)
2x* —x—1

x> —4
f. f(x) = (2 + 3x — 4)(-3x - 5)

* Chu y: Khi xét ddu mdt thuong cdn xdc dinh diéu kién dé phdn s6 cd nghia.

e. f(x) =

3. Bdt phuwong trinh bdc hai mét dn:

Dang: f(x) > 0, f(x) <0, f(x)<0; f(x)>0 véif(x) =ax”+bx +c (a #0)

@ (ach giai:
Bi: Pua bat phuong trinh vé mét trong cac dang f(x) > O,
f(x) <0, f(x)<0; f(x)=0.

B,: Lap bang xét dau biéu thirc f(x).
B;: Nhan nghiém Ung véi dau cua bat phuong trinh.
VD: Giai cac bat phuong trinh sau:

a.2x°-5x+2>0 b.9%?-24x + 16 > 0
C.X+x+42 <0 d.xX*+12x+ 36 >0
e. X% + 12x + 36 <0 f. (2 -5)(3 - 4x) > 0

2x —x—1 -
h. 2_2 5

0

g. ¢+ 3x—-4)(-3x-5) >0

4. Cdc vng dung cua tam thiwrc bdc hai:

Cho tam thic fix) = ax” +bx+c¢ (a#0) c6 A=b"—4ac
e Phuong trinh f(x) = 0 ¢6 hai nghiém < A>0
e Phuong trinh f(x) = 0 ¢6 nghiém kép <> A=0
® Phuong trinh f(x) = 0 vo nghiém < A< 0
, , o (a0
® Phuong trinh f(x) = 0 ¢6 hai nghiém tra1 dau < < —




Phuong trinh f(x) = 0 ¢6 hai nghiém cung dau < <

Phuong trinh f(x) = 0 ¢6 hai nghiém am < <

Phuong trinh f(x) = 0 ¢6 hai nghiem duong <> <

f(x) > 0Vx < -

f(x) < 0 Vx <> <

a>0
kA<O

a< ()

f(x) > 0 vO nghiém < f(x) < 0Vx < <

f(x) > 0 vo nghiém < f(x) < OVx < <

f(x) < 0 vo nghiém < f(x)> 0Vx < <

f(x) < 0 vo nghiém < f(x) > 0Vx < <

\A<0

(a#0
kP>O

a#0
A>0
S<0

P >0

a#0
A>0
S>0

P >0

a> ()

f(x) > 0Vx < -
A<0

a<()

fx) < 0V <>
A<0

(a<0
A<0

(a<0
kA<O

a>0
hASO

(a>0
kA<O




Chuong V: THONG KE

I. BANG PHAN BO TAN SO & TAN SUAT.

1. Gia str diy n s0 liéu thong ké da cho co k gia tri khac nhau (k < n). Goi x; 1a
mot gia tri bat ki trong k gid tri d6. Ta co:

S6 lan xuat hién 013 tr1 x; trong day so liéu di cho duoc o01 la tan so6
cua gia tr1 do, ki hicu 1a n;.

r n . A A = . 4
SO f, =— duoc goi la tan suat cua gia tr1 x;.
n

2. Gia sir diy n so liéu thong ké da cho dugce phan bo vao k 16p (k<n). Xét 16p
thr1(1=1, 2, 3,...,k) trong k 16p do, ta co:
S6 n; cac s6 lidu thong ké thude 16p i duoc goi 1 tin so caa lop do.

A n, 1N 4 A A > - rooe
SO f. =— duoc goi la tan suat cia l6p thir 1.
n

Chu y: Trong bang phén b6 tén sudt, tén sudt duoc tinh & dudi dang ti s6 phén trdm.
II. BIEU DO.

1. Cach vé biéu dé tan sudt, tan sé hinh cét.
a/ Cach vé biéu do tan suat hinh céot.

Pé mé ta bang phdn bé tan sudt ghép Idp va trinh bay cac s liéu théng ké,
cO thé vé biéu db tan sudt hinh cot nhu sau:

Chon hé truc toa dé vudng goc Oxy vai don vi trén truc hoanh Ox cua dau
hiéu X duoc nghién cuiu, don vi truc tung Oy la 1%. BE db thi can ddi, dbi khi phai cat
bo mot doan nao do cua truc hoanh (hodc cua truc tung). Trén truc hoanh, dat cac
khodng cd cdc mut biéu dién cho cdc mut cia cac I6p & bang phdn bd tén sudt (dé dai
cua cac khoang bang bé réng cua cac Idp). Ta goi cac khodang va cac I6p nay tuong
ung voi nhau. L3y cdac khoang do lam canh day, vé cac hinh chir nhat co do dai cua cac
duong cao bang tan suét cua cac Idp tuong ung va nam vé phia chiéu duong cua truc
tung. Cac hinh chif nhét vira vé duoc 1ap thanh mot biéu do tan suét hinh cot.

b/ Cach vé biéu do tan s6 hinh cot twong tw.

2. Cdch vé duwong gdp khuc tdan sudt, tan so.

a/ Gia tri dai dién.
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Trong bang phan bo ghép 16p, ta goi so trung binh cdng ciia hai mut
16p thir 1 1a gida tri dai dién cua 16p do, ki hicu 1a c;.

b/ Cach vé dwong gap khic tan suit.

Ciing cé thé mé ta bang phédn bd ghép Idp bang cach vé duting gdp khic tan

suat nhu sau: ,
Trén mat phang toa dé Oxy (hé toa dé Oxy da noi & trén), xac dinh cdc diém

(CI.; Ji) i=1 2..,k trong do ci va fi lan luot la gia tri dai dién, tan suat cua cac Iop
cua bang phdn bé (gém k I0p). V& cdc doan thdng ndi diém (C;:; f;) Vai diém

(CH . f;:+ . ) ,i=1,2..k—1, tathu duoc mot duong gap khuc, goi la duong gap khuc
tan suat.
¢/ Cach vé duomg gap khic tan sé twong tw.

3. Biéu do hinh quat:

B1: Vé duong tron, xdc dinh tam cua no.
B2: Tinh cdc goc & tdm cua moi hinh quat theo céng thic a°=F.3,6 (trong do f
la tan suat)

III. SO TRUNG BINH CONG. SO TRUNG VI. MOT

1. Sé6 trung binh céng (hay sé trung binh)

x 1a s0 trung binh cong ctia cac so licu thong ké.
a/ Truwong hop bang phan bé tan s6, tan suat:
1

x :;(”1“"51 +n,x, +...+nkxk) =fx +/,x,+...+f x_ trong do n,
f. lan lwot 1a tan sO, tan suat cua gia tr1 x;, n la sO cac soO liéu théng ke
”1+”2+"'+”k =1
b/ Truong hop bang phan bé tan s6, tan suat ghép lop:

— 1
b :;(nlc1 +n,.c, +...+nkck) = Jf.c, +/,c,+...+ f.c trong do c, n,
f; 1an luot 1a gi1a tr1 da1 dién, tan sO, tan suat cua 16p thir 1, n 1a so cac so licu

thongké n +n,+...+n_=n

2. S6 trung vi:




Dinh nghia: Gia str c6 mot mau gom n so licu duoc sap x¢p theo thir tu khong
glam.

n+1

Neéu n 1a mot so 18 thi so liéu ding thir (s0 liéu dung chinh giita)
goi 1a so trung vi.
Néu n 1a mot so chan, ta lay so trung binh cong cua hai so liéu ding
r n ~ n “ A . A . rqtA ~
thir > va > +1 lam s0 trung vi. SO trung vi, ki hicula M

3. Mot:

Khai niem: Mot ciia mot bang phan bo tan so6 1a gia tri co tan so 1én nhat va
duoc ki hiéu 1a Mo,
IV. PHUONG SAI VA PO LECH CHUAN:

1. Cong thiec tinh phuwong sai:

g 1 —iD —N2 —iD
S = — n,l(xl—x) +n2(x2—x) +...+nk(xk—x)

2

=/ (xl —x)2 +f2(x2 —;)2 +...+f,,((x],c —;)

* Trwong hop bang phan bé tan sé, tan suat:
g hop bang p

Trong do6 n, f. lan lugt 1a tan so, tan suat cia gia tri x;;n 1a cac so licu thong

ké (n=n;+n,+ ... +ni); x la so trung binh cong cua cac so li¢u da cho.

* Truong hop bang phan bé tan sé, tan suat ghép lop:

— o

;1 ey D —x 2 _—
3 = nl(cl—x) +n2(C2—)C) +...+nk(ck—x)

)2 + I (02 —;)2 o B (ck —;)2

:fl(cl—x
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Trong d6 c.,n., f. lan luot la gia tri dai di€n, tan so, tan suat ctua gia tri
1 I 1

x.;n la cac so licu thong k€ (n= n;+tny+ ... +ny); x la so trung binh cong cua

cac soO liéu da cho.

A . b ) r - -~ r 2 2 2
Ngodi ra, nguoi ta con chung minh dwoc cong thirc sau: s~ = x~ —(x)~ trong
X

d6 x° 1a trung binh cdng cac binh phuong s6 li¢u thong ké, tire 1a

— 1
3 2 2 2) 2 2 2
X —;(nlxl +n,x; +...+nkxk) = i T + ot [
(d01 v&i bang tan so, tan suat)
1

2 2 2 AN IR 2 )
X —;(”1‘31 +n.c, +...+n,kck) = [.¢7 T LCRNIT J.C,

(doi v&i bang tan so, tan suat ghép 16p)
2. D¢ léch chudn. s_=,/s

. 2 X ~ ~ ;\ A ) !?\ r LA 4 r
Phuong sa1 s va do léch chuan s déu dugc dung d€ danh gia muare
do phan tan cua cac so licu thong k€ (so vo1 so trung binh cong). Nhung khi
can chi y dén don v1 do thi ta dung s_, vi s_c6 cung don v1 vo1 dau higu duoc

nghién ctru.




Chuong VI: LUONG GIAC
TOM TAT KIEN THUC

1. D6 va radian:

° oo tirady - 180
(180) =z (rad); 1 = (rad),l(md)—[ . ]

2. Cdc hé thuc co ban:

SIn o COoSa

(Sina ;tO)

(cosa;tO); * cota =

*tang =

cCosa S1N &

*sin“a + cos’a =1,Va:

* 1+tan” o = 1 [a;t£+k7r, keZ]

cos” o 2
5 1
*1+cot"a=—— (a#kr , ke l)
SIn” &

k
* tana.cota =1 [a 7&77[, keZ].

3. Cdc hé qua can nho:

sin(ar + k27) =sina; cos(a+k2m)=cosa

tan(a + k) =tana; cot(a +kr)=cota

tana xac dinh khi ;t%Jrk;?r,keZ

cota xacdinhkhi o #km, ke Z
—1<sina <1

—1<cosa<l




Dau céc gia tri lwong giac:

Goc phan tu
GTLG I 11 111 IV
sIno. L + = .
cosal & - — T
tanol T — T —
cotal + = + =

4. Cdc cung lién két:

a. Cung d6i: @ va —«

cos(—a) =cosa;

tan(—a) = —tana;

sin(—a) = —sIina

cot(—a) =—cota

b.Cungbiu: @ va 71—«

sin(zr —o) =sina;

tan(r —a)=—tana;

cos(m—a)=—cosa

cot(r —a) =—cota

T
c. Gung phu: o va PX ¢ a

(T
sin E—a — COS;

T
tan[;—aj —cota;

7T .
COS 5—(1 =SiInd

7T
cot(z—aJ —lana

d. Cung sai kémnhau 7: o va 7+«

tan(7r + o) =tana;

sin(r + o) =—sina;

cot(r+a)=cota

cos(r+a)=—cosa




T 7T
e. Cung hon kém nhau 5: o va E%—O!

.| T T :
sSin| —+a |=cosa; COS| —+a |=—SIno
2 2
T T
tan 5+a = —cola; cot 5+a ——tlano

5. Cde cong thiee bién doi:

a. Cong thite cong:

e sin(a = b)=sina cosb * cosa sinb

e cos(atb)=cosacosb F sina sinb

tana £ tanb
e tan(atb)=

l ¥ tanatanb

e cot(atbh)= lFtanatanb

tana ttanb

Lwu y:
a. Khi tinh GTLG cua cdc goc khdng dac biét ta phan tich géc doé thanh téng, hiéu cua
hai goc dac biét réi dung céng thuc cong.
b. Khi ¢/m dang thuc luong gidc trong tam gidc ta thuong dung tinh chét:
A B n C

A+DBH—Cy—+—=——
2 2 2 2

sau do dung cbéng thuc cong va cung lién két

dé c/m.

b. Cong thitc nhan doi:

e sin2a =2 sina cosa
) - 2 2 % i
e cos2a=cosa—sma=2cosa—1=1-2smma
2
2tana cot“a—1

> ;  cotZ2a =
l-tan” a 2cota

® tanZa=

8 &



c. Gong thite ha bac:

, 1+ cos2a ., 1 —-cos2a , 1 —-cos2a
cosa= ; sin‘a = ; tan"a =
2 2 1 + cos2a

Luu vy:
* Dang dac biét:

A = cosa.cos2a.cos4a...cos2na (1)

B = sina.cos2a.cos4a...cos2na (2)
(ich tinh:

- Nhan hai vé cua (1) voi sina va hai vé cua (2) cho cosa.

o l A
- Dung cong thuc S1na.cosa = 5 sin2a nhiéu lan.

- Cubi cung co thé dung lién két dé rat gon.
* Khi ¢/m hay rat gon moét dang thirc, bicu thirc lrong giac ta thuong chon mot
o6c chuan, doi cac goc khac vé goc chuan bang cong thitc nhan déi. Sau do
dung hé thirc co ban dé lam bai.
* Khi tinh GTLG cta mot goc khong dac bict, ta nhan do1 goc do dé duoc 20C
dic biét sau d6 dung cong thirc nhan dé tinh.

d. Cong thiic bién doi tich vé tong:

1
c0sa.cosb = 5 [cos(a+b) + cos(a—b)]
L |
sina.sinb = —E[COS((J +b) — cos(a—b)]
|

sina.cosb = > [sin(a+b) + sin(a—b)].

e. Cong thike bién doi tong ve tich:

8 &




A+ B A-—B
e sinA + sinB = 2sin COS
2 2
A+B . A-B
e sinA — sinB= 2cos S1n
2 2
A+ B A-B
e CosA + cosB =2cos COS
2 2
A+B . A-B
e Cc0SA —cosB=-2sin S1n
2 2
T
e tana * tanf} =
cosa.cos B 2

sin(a + B) (a;ﬁ;t——l—kﬂ', keZ]

f. Gia tri lwgng giac cia cac cung dic biét:

0° 30° [ 45" | 60° 90" | 120° | 135" 150° 180"
Goc T T T T 27 RY/4 S5
0 — — — — —_— — — T
6 4 3 2 3 4 6
sin 0 l Q ﬁ 1 ﬁ Q l 0
2 2 ) 2 2 2
J3
COS 1 S @ 1 0 _l _ﬁ _ﬁ 1
g 2 2 2 2
t 0 — 1 | 3 ‘ | 3| : 0
dan - . S
V3 - NE
cot ‘ | ﬁ 1 L 0 _% —1 _ \B I ‘
\/g -




