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CHUGONG 1. PHUONG TRINH LUONG GIAC

CHUONG @

PHUONG TRINH LUGNG GIAC
Bar 1. Gia tri ludng giac cua goc lugng giac

1y Goc lugng giac

(& Dinh nghia 1.1.
Cho hai tia Ou va Ov. Néu mot tia Om quay quanh goc O clia n6 theo
mot chiéu c¢d dinh bat dau tit vi tri Ou va ding & vi tri Ov thi ta noéi tia
Om quét mot goc luwgng giac ¢ tia dau Ou, tia cudi Ov va ki hiéu la

| (Ou, Ov).

Quy uéc: Chiéu quay ngudc véi chiéu kim dong ho 1a chidu duong,
ciing v6i chiéu quay ctia kim dong ho 1a chiéu am.

¥ Khi tia Om quay mot géc a®, ta néi s6 do clia goc lugng giadc (Ou, Ov)
bang a°. Ki hi¢u (Ou, Ov) = a°.
+ —
/, m s

m

/

¥ C6 vo 86 goc lugng gidc co tia dau Ou va tia cudi Ov. S6 do clia cac goc
lugng gidc c6 cling tia dau va tia cudi sai khac nhau mot boi nguyen clia
360°, nghta la | (Ou, Ov) = a° + k360° (k € Z)

goc lugng gide c6 tia dau Ou va tia cudi Ov.

. v6i a° 1a s6 do clia mot

B Dinhli1.2.
Véi ba tia Ou, Ov, Ow bat ki, ta c6

‘ (Ou, Ov) + (Ov, Ow) = (Ou, Ow) + k360° (k € Z) ‘
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CHUGNG 1. PHUONG TRINH LUONG GIAC

2¢ Don vi do goc va do dai cung tron

& Dinh nghia 1.3.
Trén dudng tron, liay mot cung tron c6 do dai bang ban kinh thi géc &
tam chin cung d6 c6 s6 do 1 radian, 1 radian con viét tat 1a 1 rad.

% MBObi lién hé gitta dé va radian

o T B 180)O
& la®=a 18Omd. & arad-(a - .

Khi viét s6 do ctia mot goc (hay cung) theo don vi radian, ngusi ta
thuong khong viét chit rad sau s6 do.

Bang chuyén dbi cac géc dic biét

Do 0° 30° 45° 60° 90° | 120° | 135° | 150° | 180°
2T 3T 51
3 4 6

Radian 0

SE
IS
w3
bo| 3

i
Y Pinh i 1.4.

Mot cung ciia dudng tron ban kinh R va c¢6 s6 do « rad thi c6 do dai

[£=Ro|

3¢ Gia tri lugng giac cia goc lugng giac

L

3.1 t})u'(‘mg tron lugng giac

.
& Pinh nghia 1.5.
Y Pudng tron lugng giac la dusng tron c6 tam

Y
tai goc toa do, ban kinh bang 1, duge dinh hudéng U \+
va lay diém A(1;0) lam diém gdc clia dusng tron. @\ 4
% Diém trén dudng tron ludng giac biéu dién % f_
goéc lugng giac c6 s6 do a (do hodc radian) 13
diém M trén dudng tron lugng giac dé sao cho
(OA,OM) = a.

4 & Noo Duic Tei — ) 0889977 004




CHUGONG 1. PHUONG TRINH LUONG GIAC

3.2(Céc gia tri lugng giac ciia goc lugng giac

(8 Dinh nghia 1.6.

Tréen duong tron luong giac, goi M 1a diém Y
biéu dién géc lugng giac c6 s6 do o. Khi dé M o
Y& Hoanh do x¢ cia M duge goi la cosin :"_ v ™N

cua «, ki hiéu la cos a. : o A
Y& Tung do yo cia M dudgc goi la sin cua Zo O T

a, ki hiéu 1a sin a. / J—
% Néu cosa # 0, ti sd Sma duge goi 1a

cosa
tan ciua «, ki hiéu la tan o = Sma
cos «

£ . 2 A COS v . N ~ 2 z PN N
¥ Neu sina # 0, ti s0 duge goi la cotang cia «, ki hiéu la
sin o

COs @

cota =

L sina
Y V6i moi gia tri cta a, ta ¢6

& —1<sina <1.

& —1<cosa < 1.

& sin (a + k27) = sina (k € Z).
& cos (a+ k2m) =cosa (k € Z).

# tana xac dinh khi o # g +kr (k€ Z).
¥ cot a xac dinh khi a # kn (k € Z).

¥ Dau ctia cac gia tri luong giac

LY
@ | an | arn| av) - o
sin + + — — un | )
cos + — — + : 0] gTr z
van |+ ~ N B arm | (1vy/ /-
cot + — + — 37”
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CHUGNG 1. PHUONG TRINH LUONG GIAC

3,3tC6ng thite lugng giac co ban

.9 9 sin o Ccos &
sin“a+cos“a =1 tana = cota = —
cos « sin o
2 1 2 1
tana - cota =1 1+ tan®a = 3 1+ cot“a = 3
COS® (v sin” «

3,4tGié tri lugng giac cta cac goc co lién quan dac biét

Hai cung d6i nhau Hai cung bu nhau
cos (—a)) = cos sin (7 — a) =sina
sin (—a) = —sin« cos (m — a) = —cosa
tan (—a) = —tana« tan (1 — @) = —tan«
cot (—a) = —cot cot (m —a) = — cot «
Hai cung hon kém nhau 7w Hai cung phu nhau
sin (7 + a) = —sina sin(%—a):cosa
cos (m+ a) = —cos cos(——oz):sma
tan (7 4+ ) = tan « tan <g —a) = cot «v
cot (m + a) = cotax cot <g —oz) = tan«
Véi moi géc luong giac o va so6 nguyen k, ta co
¥ sin (o + k27) = sin a. ¥ cos (o + k2m) = cos .
Y tan (o + km) = tan . ¥ cot (o + km) = cot a.

v
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CHUGONG 1. PHUONG TRINH LUONG GIAC

BAr 2. Cong thic luong giac

1¢ Cong thdc cong

cos (a — b) = cosacosb+sinasinb

cos (a + b) = cosacosb—sinasinb

sin (a — b) = sinacosb—cosasinb

sin (a + b) = sinacosb+cosasinb

tana — tanb

tana + tanb

tan (a — b) = tan (a +b) =

1 —tanatanbd

1 +tanatanb

21 Cong thitc nhan doi

2 2

a=2cos?a—1=1-2sin’a

cos 2 = cos” a — sin
2t
sin 2a = 2sina cos tan 2a = L(;
1 —tan® «
3¢ Cong thirc ha bac
9 1 4+ cos 2« B 1 — cos2« 9 1 — cos2«
cos“ax = ——— sin“a= —— tan*a = ———
2 2 1 4 cos2a
49 Cong thitc bién déi tong thanh tich
cosa-l—cosﬁ:2cosa+ﬁcosa_ﬁ
2 2
cosa — cos 3 = —2sin +Bsina_5
2 2
sina+sinﬁ:2sina+ﬁcosa_ﬁ
2 2
sina — sin 8 = 2 cos ;Bsina;/g

sin a + cos o = /2 sin <a+%> =/2cos (a— %)

sina — cos a = /2 sin (a— %) = —/2cos <a+%)

R \Ngo Diie Tii ) 0889977004




5¢ Cong thitc bién ddi tich thanh tong

CHUGNG 1. PHUONG TRINH LUONG GIAC

cosa - cos B = % [cos (o + ) + cos (a — )]

sina - cos B = % [sin (o + B) + sin (a — ()]

sina -sin 8 = —% [cos (o + B) — cos (a — )]

Bir 3. Ham s6 ludng giac

1¢ Su bién thién ctia ham s6 lugng gidc

Ham s6 y =sinz Ham s6 y = cosz
Tap xac 2 =R 2 =R
dinh
Tap gia T=[-11] T=[-1;1]
tri
Tinh La ham s6 1& La ham s6 chén
chin 1é
Tinh | La ham s6 tuan hoan véi chu | La ham s tuan hoan véi chu
tuan kiT =2m. kiT = 2.
hoan |y 56 y = sin(ax +b) c6 | Ham s6 y = cos (ax +b) c6
N 2 N 2
chu ki tuan hoan T' = ﬁ chu ki tuan hoan 7' = ﬁ
a a
Su bién | Ham s6 ddéng bién trén | Him s6 dong bién trén
thién (—g + k2 g n k27r). (=7 + k2m; k27).
Ham s6 nghich bién trén Ham s5 nghich bien trén
T 3 (k2m;m + k2m).
<— + k21, — + k27r>.
2 2
Ham s6 y = tanz Ham s6 y =cotz
Tap xac @:R\{g-l-kﬂkez} 2 =R\ {kr |k €Z)}
dinh

& Noo Duic Tei — ) 0889977 004




CHUGONG 1. PHUONG TRINH LUONG GIAC
Tap gia T—R T-R
tri

Tinh La ham s6 1& La ham s6 1&
chan 1&

Tinh | La ham s6 tuan hoan véi chu | La ham s6 tuan hoan véi chu

tuan kiT=m. KT=nm.

hoan | ya 56 y = tan (ax +b) c6 | Ham s6 y = cot (ax +b) ¢6

chu ki tuan hoan T' = |7T—| chu ki tuan hoan T' = ’7T—|
a a

Su bién | Him s6 dong bién trén | Ham s6 nghich bién trén

thién <_g + k; g + ]m>. (kmym + k).

2¢ Do thi ham sb

% Do thi ham s6 y = sinz

% Do thi ham s6 y = tanx

-2

ST

B
[MIE]

2 X
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CHUGNG 1. PHUONG TRINH LUONG GIAC

% Do thi ham s6 y = cot

=2 _3mN\—7m| —

N
[NIE]
ME]

N

BAr 4. Phuong trinh lugng giac co ban
lt Phuong trinh sinx = m

%* Diéu kién cé nghiém —1 < m < 1.

% Diéu kién xac dinh z € R.

% Coéng thiic nghiém

x=a+k2r
r=m—oa+k2r.

x =a’ + k360°

x = 180° — a® + k360°.

& sing =sina & [

& sinxg =sina® &

¥ Mot s6 trudng hop dic biét
& sine =0 x = kr. @sinwzl@wzg—i—k%ﬁ

& sin:x:—l(:)a::—ngk?w.

Zt Phuong trinh cosz =m

% Diéu kién c6 nghiém —1 < m < 1.
% Diéu kién xac dinh z € R.
% Coéng thiic nghiém

r=a+k2r

& cosxr = cosa &
r=—uo+ k2m.

10 = Voo Duie Tei — ) 088997/ 004




CHUGONG 1. PHUONG TRINH LUONG GIAC

x = a° + k360°
x = —a° + k360°.
% Mot sb trudng hgp dac biét

& cosx = cosa® &

<>cosac=0<:)x=g+k7r. & cosxr =1« x=Kk27.
& cosx=-1&z=m-+ k2.

3¢ Phuong trinh tanz =m

¥ Diéu kién c6 nghiém m € R.
% Didu kién xac dinh = # g + k.

Y% Coéng thiic nghiém
& tanz =tana < x = o+ k.
& tanz = tana® < z = a° + k180°.

%* Mot sb trudng hgp dac biét
& tanz =0« z = k. <>tana:=1<:>a:=%+k7r.

& tanxz—l@x:—%—i—lm.

4 Phuong trinh cotx =m

¥ Diéu kién c6 nghiém m € R.
% Diéu kién xac dinh z # kr .
Y% Coéng thiic nghiém
& cotr =cota & x=a+ k.
& cotx = cota® & x = a° + k180°.

%* Mot sb trudng hgp dac biét
@cotsz@x:g—Fkﬂ. @cotmzl@ng—i-lm.

& cotx:—lﬁax:—%%—km

R \Ngo Diie Tii ) 0889977004 11




CHUGONG 2. DAY SO. CAP SO CONG VA CAP SO NHAN

CHUONG @

DAY SO. CAP SO CONG VA CAP SO NHAN

Bir 1. Day sb
1¢ Pinh nghia day sb

r5/ Dinh nghia 2.1.

¥ Mobi ham s6 u xac dinh trén tap cic s6 nguyen duong N* dugc goi 1a
mot day s6 vo han (goi tét 1a diy s6), ki higu 1a u = u(n).

% Ta thuong viét u, thay cho w(n) va ki hieu day s6 u = u(n) béi (u,),
do d6 day s6 (uy,) duge viét dusi dang khai niem wuq, ug, .. ., Up, - - ..

% S6 uq goi 1a s6 hang dau, u,, goi la sd hang thit n va goi 1a s6 hang
L tong quat cia day sb.

.
& Dinh nghia 2.2.
% M&i ham s6 w xac dinh trén tap M = {1;2;3;...;m} v6i m € N*
duoe goi 13 mot day sd hitu han.
% Dang khai trién ctia day s6 hitu han 1a ug, us, ..., Up.
| S0 up goi la s6 hang dau va sb u,, goi 1a s6 hang cubdi.

2¢ Cic cich cho mjt diy so

% Liet ké cac s6 hang. % Cong thiic s6 hang tong quét.

¥ Phuong phap mo ta. ¥ Phuong phéap truy hoi.

3¢ Day so ting, diy s6 giam va day s6 bi chin

& Dinh nghia 2.3.
% Day s6 (uy,) duge goi la day s6 tang néu u, 1 > Uy, véi moi n € N*.

% Day s6 (up,) dudc goi 1a day s6 gidm néu uy, 1 < Uy, v6i moi n € N*.

12
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CHUGONG 2. DAY SO. CAP SO CONG VA CAP SO NHAN

n Mot day sb c6 thé khong ting khong giam. J

;
& Dinh nghia 2.4.
% Day s6 (u,) duge goi la bi chan trén néu ton tai s6 M sao cho
Uy < M, v6i moi n € N*.
% Day s6 (u,) duge goi 1a bi chian dudi néu ton tai s6 m sao cho
Uy > m, V61 moi n € N*.
% Day s6 (uy,) dudc goi 1a bi chan néu né vira bi chén trén vita bi chan
dudi, nghia 1a ton tai m, M sao cho m < u, < M, v6i moi n € N*.

BaAr 2. Cap soO cong va cap so6 nhan

1¢ Cap sb cong

% Dinh nghia: Day s6 (u,,) dugc goi la cap s6 cong néu ’ Upt1 = Up + d |,
véineN* deR.

Trong do, |d = up+1 — un ‘ duge goi la cong sai.

%* S6 hang téng quat ’un =wuy + (n—1)d|, véin > 2.

% Tinh chét ]ukﬂ +up_1 = 2uy |, v6i k > 2.
Khi d6 diéu kieén dé ba s6 a, b, ¢ lap thanh mot cap sb6 cong theo ding
thit tir d6 Ia a;’C =b|

. 2 N 2 —1)d
Y Tong ctia n s6 hang dau|S,, = n(u12+un) = n 2w —{—2(n |
n € N*.

2¢ Cép s nhan

%* Dinh nghia: Day s6 (uy,,) dugde goi 14 caAp s6 nhan néu ,
véin € N*, g € R.
u .

Trong do, | g = —ntl dugc goi la cong boi.

Un,

% S6 hang tong quat |u, = u; - ¢" |, véi n > 2.

R \Ngo Diie Tii ) 0889977004 13




CHUGONG 2. DAY SO. CAP SO CONG VA CAP SO NHAN

% Tinh chat [u2 = ug_q - ugs1 |, v6i k > 2. Khi d6 diéu kien dé ba s6 a,

b, ¢ lap thanh mot cap s6 nhan theo ding thit ty do 13 .

Ul(l_qn)
1—gq

% Tong ctia n sd hang dau | S, = , V6l g # 0 vain € N*.

% Cap s6 nhan vo han (u,) c6 cong boi g v6i |g| < 1 duge goi la cap sb
nhan lui vé han.

sx Tong ctia cap so nhan lui v6 han la

S=ui4+us+...+u,+...=

14 = Voo Duie Tei — ) 088997/ 004




CHUONG 3. THONG KE

CHUONG @

Bir 1. Céc dic trung ctia miu s6 liéu ghép nhém

THONG KE

19 Mau so li¢u ghép nhém

(& Dinh nghia 3.1.

Mau s6 liéu ghép nhém la mau sb lieu cho dusi dang bang tan sd
ghép nhom. M6i nhom s6 lieu 1a tap hop gom cac gia tri ctia s6 lieu duge
ghép nhém theo mot tieu chi xdc dinh. Nhom s6 lieu thuong duge cho
| dudi dang [a;b), trong d6 a la dau mat trai, b 1a dau mat phai.

% Dé chuyén mau sb liéu khong ghép nhém sang méu sb liéu ghép
nhém, ta lam nhu sau
& Budc 1: Chia mién gia tri ctia mau s6 lieu thanh cac nhom.

& Budc 2: Dém s6 gia tri cia mau s6 lieu thuoec moéi nhém (tan s6) va
lap bang théng ké cho mau s6 lieu ghép nhom.

¥ Do dai ctia nhom [a;b) 1a b — a.
¥ Khong nén chia thanh qua nhiéu nhém hosic qua it nhom.

Y& Céac nhém khong giao nhau, cac nhom nén c6 dé dai nhu nhau va
tong do dai cac nhém 16n hon khoang bién thien.

2¢ Cic s0 dic trung do xu thé trung tim

Xét mau so lieu ghép nhom duge cho 6 bang sau

Nhoém [a1; a2) [ag; as) [ak; ak+1)
Tﬁn Sé mi mso my
Gia tI‘i dé_ii dién T ) Tk

R \Ngo Diie Tii ) 0889977004
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CHUONG 3. THONG KE

a; + @11
— |

Gia tri dai dién ctia nhom [a;;a;41) 1a | x; =

2.1186 trung binh ciia miu sb liéu ghép nhém

% S6 trung binh ciia miu s6 lieu ghép nhém, ki hieu 1a Z, duge tinh theo
cong thiic

mix1 +maTo + ... + Mg
n

T =

trong d6 n =m1 +ma + ... + my.

D6i v6i s6 lieu rai rac, ngudi ta thuong cho cidc nhom dudi dang kq — ks,
trong dé ki, ko € N. Nhém k;y — ko duge hiéu 1a nhom gom céc gia tri
ki, ki+1, ..., ko. Khi d6, ta can hiéu chinh lai mau s6 lieu ghép nhém
bing cach chuyén nhém k; — ko thanh nhém [k; — 0,5; kg + 0,5).

%

Y nghia: S6 trung binh ctia mau s6 lieu ghép nhom xap xi bang s6
trung binh ctia mau sb liéu goc, n6 cho biét vi tri trung tam ctia mau
s6 lieu va c6 thé ding dé dai dien cho méu s lieu.

2.2¢ Trung vi ciia miu s6 liéu ghép nhém

% Pé tinh trung vi ctia miu sb liéu ghép nhém, ta lam nhu sau
® Budc 1: Xac dinh nhém chita trung vi ctia mau s6 ligu ghép nhém.
Gia st d6 la nhom thi p: [ap; api1).

& Budc 2: Trung vi clia mau so lieu ghép nhom 1a

n
5—(m1+...+mp_1)
M, = ap +

: (ap+1 - ap) )

mp

néu p = 1, ta quy uéc mq + ... +mp_1 = 0.

# Y nghia: Trung vi clia mau s6 lieu ghép nhém x&p xi bing trung vi ciia
mau s6 lieu goc va c6 thé ding dé dai dien cho mau sb lieu. Néu méau
s6 lieu ¢6 gia tri bat thudng thi ta ding trung vi thay cho s6 trung
binh dé dai dién cho méau sé lieu.

16 & Noo Duic Tei — ) 0889977 004




CHUONG 3. THONG KE

2.3¢ Tit phan vi ciia miu so liéu ghép nhém

% D@ tinh t1¢ phan vi thit nhat Q; ciia mau s6 lieu ghép nhom, dau tien
ta xac dinh nhém chita @1, gia st d6 la nhém thi p: [ap; apt1). Khi d6

n
Z—(m1+...+mp_1)

Ql = ap + . (ap-i-l — ap) .

mp

¥ Dé tinh ti¥ phan vi thi ba Q3 clia miu s6 lieu ghép nhém, dau tien
ta xac dinh nhom chita @3, gia sit d6 la nhém thit p: [ap; aps1). Khi do
3n

Z—(ml—l—...—l—mp_l)

Q3 =ap+ : (aerl - ap) .

mp

s T phan vi th hai @2 chinh 1a trung vi M.

# Y nghia: Cac td phan vi cia mau sb lieu ghép nhém xap xi bing céc
t phan vi ctia mau so liéu goc, ching chia mau s6 lieu thanh 4 phan,
mdi phan chita 25% gia tri.

2.4 tM(‘)t ctia miu s6 liéu ghép nhém

¥ Dé tim mét ctia mau s6 lieu ghép nhom, ta lam nhu sau
& Budc 1: Xac dinh nhém c6 tan s6 16n nhat (goi 1a nhém chita mot)
clia mau s6 lieu ghép nhom, gia st d6 1a nhom j: [aj;a41).

& Budc 2: Mot ctia mau so lieu ghép nhom 13

m; —m; -1
(mj —mj1) + (mj —mjn

MOZCLj—i-

i (aj+1 —aj) |

# Y nghia: Mét ctia mau sb licu ghép nhém xap xi bing mét ctia mau s6
lieu gbe, né duge diing dé do xu thé trung tam ctia mau sb lieu.

R \Ngo Diie Tii ) 0889977004 17




CHUGNG 4. HINH HOC KHONG GIAN

cauonG (@
HINH HOC KHONG GIAN

BAr 1. Quan hé song song trong khong gian

1¢ Vi tri tuong doi ciia hai dudng thing trong khong gian

Cho hai duong thang a va b trong khong gian. Khi do, vi tri tuong déi ciia
hai dudng thang a va b xay ra mot trong hai trusng hgp sau
¥ Truong hop 1: Néu a va b dong phing.

a cit b tai diém A a song song vii b a trung véi b

¥ Trudng hop 2: Néu a va b khong dong phang a

hay a va b chéo nhau.

rE Dinh li 4.1.
(@)N(B)=a N
Néu { (@)n(y) = b thi “’/I;’bc//dong amw
| B)N(7) =c '
r@ Hé qua 4.2.
aC ()
o 1€ ) o
eu thi [A=a
a//b A=h.
| ()N (B)=A
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CHUGONG 4. HINH HOC KHONG GIAN

I Pinh 1i 4.3.
o {d1 //ds . [dl // d2
d2 //d3 d1 = dg.

2¢ Vi tri tuong doi cia dudng thing va mit phing

A

Cho dudng thang d va mit phang («). Khi d6, vi tri tuong ddi ctia dusng
thang d v& mat phang () xay ra mot trong ba trudng hgp sau

d d
i
b S| A S
a//(p) an(p) = (M) dc(p)

I} Pinh li 4.4.

Néu {d 7 (P)

& c(P).d/d thi d//(P).

I Dinh Ii 4.5.

. {a//(a)

ac (B (@)n (@) =b "

.
[ Hé qua 4.6.

(P)//d
Néu { (Q)//d thi d//A.
(P)N(@)=A

3¢ Hai mit phing song song

Cho hai m#t phang (a) va (3). Khi d6 () //(8) & (o) N (B) = 2.
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CHUGNG 4. HINH HOC KHONG GIAN

.
Y Pinh 1i 4.8.

a//(B)

Néu < b//(B) thi () //(B).
anb={A} vaa,b C (a)

)
I Dinh Ii 4.9.

(@) //(B)
Néu ¢ (@) N (y) = a thi a//b.
B)N(y) =0

rE Dinh li 4.10.
Cho (P)//(Q)//(R).-
- {dﬂ (P) ={A4},dn(Q) = {B},dn (R) = {C}
d'n(P)={A},d'n(Q)={B'},d n(R)={C"}
AB  BC CA

= = = ;
| T 4B T BC A

Tim giao tuyén ctia hai mit phing

Cach 1:
Tim 2 diém chung phan biét ctia 2 mit phang.
= Giao tuyén la duong thing di qua 2 diém chung do.

A€ (@)n(p)
B € (a)n(f) mmeenee
A+4B ==

= AB = (a) N (8) A B

Cach 2:
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CHUONG 4. HINH HOC KHONG GIAN

I'e(a)n(p)

aC (a),bcC (B)

a/lb
= ()N (B) =A, A diqualva
A//allb. ) ) )
Tim giao diem cta dudng thang b va mat phang («)
Pp:
e B1: Chon mit phiang phu (3) chita b sao cho giao tuyén ctia (o) va (3)
dé tim.

N

e B2: Tim giao tuyén d cia () va (8
e B3: Trong mat phéng (3): I =dNb.

\_/
=
D
=
I
S
S—

N Ieb
IeddcC(a)=1Ic¢€ (a).

Chitng minh 3 diém thang hang — 3 dudng thing dong quy

Ching minh 3 diém M, N, P thing hang

M e (P)N(Q)
N e (P)N(Q)
Pe(P)n(Q)
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CHUGNG 4. HINH HOC KHONG GIAN

Chitng minh 3 dudng thing AB,CD, EF dong quy

C
F
Goi M = ABNCD.
A M
Chiing minh: E,M,F thing
hang. B
E

D
BaAr 2. Quan hé vuong goc trong khong gian

1¢ Pudng thing vuéng géc véi mit phing

(& Dinh nghia 4.11.
| Cho dudng thang d va mit phang (o). Khidé d L (o) < Va C (a),d L a.

.
I Dinh li 4.12.
dla
. JdLlb
Neu thid L ().
anb={A}
a,b C (a)
L

(& Dinh nghia 4.13.

Cho doan thang AB, goi I la trung diém ctia AB. Mat phing (P) di qua
|/ va vudng goc v6i AB goi la mat phing trung truc cia AB.

(@ Tinh chét 4.14.
Y d/fd } =d L (P). ¥ d,L (P) } =d//d.
d L (P) d L (P)
(P)//(Q) d L (P)
| Yo i1 (P) }:>dJ_(Q). )i e dL(Q)}i(P)//(Q).
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CHUGONG 4. HINH HOC KHONG GIAN

[ * ASE) }:>dJ_d/. * dLd }=> 4//(P)
d L (P) (P) Ld dc (P).

2¢ Hai mit phing vuéng géc
rE Dinh li 4.15.

,Jac ()
Néu {a L) thi () L (B).
rE Dinh li 4.16.

(a) L (B) (@) L ()

o (@N(B)=d p=al(B). * (B)L() =d Ll (7).

| aC (a),ald ()N (B)=d

BAr 3. Goéc va khoang cach trong khong gian
1y Goc trong khong gian

1.1¢ Géc giita hai dudng thing

& Dinh nghia 4.17.
Géc giita hai dudng thing m va n, ki hieu (m,n), 1a géc giita hai
dudng théng a va b di qua mot diém va tuong tGing song song véi m va n.

Véi hai dusng thing a va b bat ki thi

a=b

% 0° < (a,b) < 90°. % (a,b) = 0° thi
a//b.

Cach xac dinh géc gitta hai duong thang d va d’ trong khong gian

s Cach 1: Sit dung dinh nghia.
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CHUGNG 4. HINH HOC KHONG GIAN

& Buéc 1: Lay mot diém A bat ky (thuong A € d d
hoic A € d'). Qua A, dung duong thing A va
A’ theo thit tu song song v6i d va d'. A
= (d,d) = (A, A). < A

& Buéc 2: Tinh goc gitta hai duong thang A va \
A’ bang t1 s6 luong giac trong tam giac vuong d
hozc dung dinh 1f ham s6 sin, cosin trong tam
giac thuong.

Y Cach 2: Sit dung tich vo hudng.

¢ Budc 1: Tim hai vecto @ vd ¥ theo thi tu 1a cic vecto chi phuong

ctia duong thing d va d'.

& Budce 2: Tinh s6 do géc « gifta hai vecto v thuong st dung
tich vo huéng ctia hai vecto dé tinh géc.

& Buéce 3: Khi do, géc gitta hai duong thing d va d’ bing

© Bing goéc a néu 0° < a < 90°.
© Bang goc 180° — a néu a > 90°.

1.2¢9 Géc giita dudng thing va miit phiing

& Dinh nghia 4.18.

% Néu duong thang a vuong géc véi mat phang (P) thi (a, (P)) = 90°.

% Néu dudng thang a khong vuong mit phang (P) thi (a, (P)) = (a,d’),
v6i @ 1a hinh chiéu ciia a trén mat phang (P).

Véi dudng thing a va mit phang (P) bat ki thi
¥ 0° < (a, (P)) < 90°. ¥ (a,(P)) =0°thiaC (P).

Céach xac dinh géc giita dudng thing a va mit phang (P)
% Cach 1: Tryc tiép
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CHUGONG 4. HINH HOC KHONG GIAN

& Budc 1: Tim giao diém M ciia dudng théng g
d va mat phing (P).

& Budc 2: Lay diem S € d vadung SH 1 (P).

/P

(d,(P)) = (d, HM) = SMH = a.

& Budce 3: Tinh s6 do cia goc SMH.
¥ Cach 2: Tinh gian tiép theo mot trong hai huéng sau.
& Huéng 1: Chon mot duong thing A//d ma géc giita A va (P) c6
thé tinh duge. T d6, ta cé (d, (P)) = (A, (P)).

& Huéng 2: Chon mot mat phing (Q)//(P) ma goc gitta d va (Q) cb
thé tinh duge. Tir d6, ta c6 (d, (P)) = (d, (Q)).

1.3¢ Géc giifa hai mijt phing

& Dinh nghia 4.19.
Cho hai mat phang (P) va (Q). Kéa L (P) va b L (Q). Khi d6

Véi hai mat phang (P) va (Q) bat ki thi
% 0° < ((P),(Q)) < 90°.
(P)=(Q)

*(PL@)=0"tht )| oy

Cach xac dinh géc giita hai mat phang (P) va (Q)
s Cach 1: Sit dung dinh nghia.

& Budc 1: Tit diem O k8 OE L (P), OF 1 (Q). Khi d6
((P),(Q)) = (OFE,OF).
& Budc 2: Tinh goc (OFE,OF).

% Cach 2: Dung cho hai mit phang cit nhau.
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CHUGNG 4. HINH HOC KHONG GIAN

¢ Buéc 1: Tim giao tuyén A ctia hai mat phéng (P)
W (Q).

¢ Budc 2: Tt mot diém O trén A, trong mat phing
(P) ké dudng thang d L A, trong mit phéng (Q),
ké dudong thang d’ L A.

& Bu6e 3: Khi do, (P), (Q)) = (d,d') = a.

¥ Cach 3: St dung hai mit phing vuong goc.

& Bu6c 1: Tim mit phing (R) vuong goc véi ca hai mat phing (P)
W (Q)

& Budc 2: Tim giao tuyén (R) N (P) =d va (R)N(Q) = A.

& Budc 3: Khi d6 ((P), (Q)) = (d, A).

¥ Cach 4: Dung dién tich ctia da gidc chiéu.
Goi S la dién tich ctia da giac % trong mat phing (P) va S’ la dien
tich hinh chiéu 2#” ctia J# trén mat phang (Q) va ¢ la goc gita (P) va
(Q). Khi do

!

1,4tG6c nhi dién

(& Dinh nghia 4.20.
Hinh gom hai nita mat phiang (P), (Q) c6 chung bs a 4

dugc goi la mot géc nhi dién, ki hiéu la [P, a, Q]. Dudng

thing a goi 14 canh va cac nita mat phang (P), (Q) goi

14 cdc mit ctia goc nhi dién do. @ '
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CHUGONG 4. HINH HOC KHONG GIAN

% 0° < [P,a, Q] < 180°.
M e (P)

¥ V6i ¢ N € (Q) thi[P,a,Q] =[M,a,N].
M,N ¢ a

Cach xac dinh go6c nhi dién [P, a, Q)

¥ Buéc 1: Tit mot diém O bat ki trén duong thang a,
vé tia OA L a, OA C (P) va OB L a, OB C (Q).
Khi do

[P,a,Q] = AOB
% Buéc 2: Tinh goc AOB.

1.51Céch xdc dinh géc ciia mot s6 hinh chép thuong gip

Hinh chép S.ABC ¢6 SA L (ABC)

s (SB,(ABC)) = SBA | (SC,(ABC))=SCA
Néu AABC vuong tai B ((SBC), (ABC)) = SBA
AQ C
4 Néu AABC vuong tai C ((SBC), (ABC)) = SCA
Néu AABC vuong tai A thi ké AE\J_ BC, khi d6
S ((SBC),(ABC)) = SHA.
Néu AABC deu thi goi H 1 trung/dlém BC, khi d6
A c ((SBC),(ABC)) = SHA.
H
B
1S, BC, A] = ((SBC), (ABC))
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CHUGNG 4. HINH HOC KHONG GIAN

SA 1 (ABCD)

Hinh chép S.ABCD, c6 ABCD la hinh ch@ nhat (hinh vudng),

(SB,(ABCD)) = SBA

(SC,(ABCD)) = SCA

(SD, (ABCD)) = SDA

(SB,(SAD)) = BSA

(SC, (SAD)) = DSC

(SC,(SAB)) = BSC

B ¢ (SD, (SAB)) = DSA
s 1S, BC, A] = ((SBC), (ABCD)) = SBA
[S,CD, Al = ((SCD), (ABCD)) = SDA
[S,BD, A] = (SBD), (ABCD)) = SHA
: s Néu ABCD 1a hinh vuong thi H = O

SA 1 (ABCD)

Hinh chép S.ABCD, c6 ABCD la hinh thang vudng tai A, B,

(SB,(ABCD)) = SBA

(SD, (ABCD)) = SDA

(SC,(ABCD)) = SCA

1S, BC, A] = ((SBC), (ABCD)) = SBA

[S,CD, A = ((SCD),(ABCD)) = SHA
NéuAB:BCzTDthiHEC

Hinh chép tam giac déu S.ABC

(SA, (ABC)) = SAO

(SB,(ABC)) = §BO

SC,(ABC)) = SCO

540 = SBO = 5CO
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CHUGONG 4. HINH HOC KHONG GIAN

g [S,AB,C] = ((SAB), (ABC)) = SMO

[S, BC, A] = ((SBC), (ABC)) = SNO

A ¢ [S, AC, B] = ((SAC), (ABC)) = SPO
M N
B SMO = SNO = SPO

Hinh chép tit giac déu S.ABCD
SA,(ABCD)) = SAO

(
(SB,(ABCD)) = SBO
(SC, (ABCD)) = SCO

(SD, (ABCD)) = SDO

SAO = SBO = 5CO = SDO

[S,AB,O] = ((SAB), (ABCD)) = 57\4?)

SBC),(ABCD

[S, BC, 0] = (( ) =
[S,CD, 0] = ((SCD), (ABCD)) = §PO

)
[S,AD, O] = ((SAD), (ABCD)) = SQO

SMO = SNO = SPO = §QO
Hinh chép S.ABC c¢6 miat bén (SAB) vudng goc véi day
s (SA, (ABC)) = SAH

(SB,(ABC)) = SBH

A c (SC,(ABC)) = SCH
H « ((SAC), (ABC)) = SMH

((SBC),(ABC)) = SNH
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CHUGNG 4. HINH HOC KHONG GIAN

Hinh chép S.ABCD c6 mat bén (SAB) vudng goc véi day la
hinh ch@ nhat

(SA,(ABCD)) = SAH
(SC, (ABCD)) = SCH
(SB,(ABCD)) = SBH
(SD, (ABCD)) = SDH
((SAD), (ABCD)) = SAH
((SBC),(ABCD)) = SBH

((SCD), (ABCD)) = SMH
Hinh lang tru ding tam giac ABC.A'B'C’

. ' (A'B,(ABC)) = A'BA

(A'C,(ABC)) = A'CA

[A", BC, A'] = (A'BC), (ABC)) = AMA

C ¥ Diém M la hinh chiéu ctia diém A trén
doan thang BC.

¥ Néu AABC can tai A (hodc déu) thi M 1a

B trung diém ctia BC.
Hinh hop chi nhat ABCD.A'’B'C'D’
A’ D’ —
A (A'B,(ABCD)) = A’BA
AN —
N AN (A'C,(ABCD)) = A'CA
U RN
(A'D,(ABCD)) = ADA
B C
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CHUGONG 4. HINH HOC KHONG GIAN

A D' | % ((A'BD),(ABCD)) = A'HA, véi H la
/}\\\\ hinh chiéu ctia diém A trén doan thing BD.
B'¥— 4 # Néu ABCD 1la hinh vuong thi H = O, vé6i
S O la tam ctia hinh vuong ABCD.
JASI----r-=-pD
/I ’ _ :‘ -7
e H
B C

2¢ Khoang cach trong khong gian

2.1¢ Khoiing cich tir mt diém t6i mat phing

& Dinh nghia 4.21.
Cho diém A va mat phang (). Khi d6 d(4, (o)) = AH, v6i H 1a hinh
chiéu ctia A trén mit phang ().
Cach xac dinh khoang cach tit diém A dén mat phing (a)
% Buéc 1: Tim mit phang (8) di qua A va vuong
géc v6i mit phing (a).
¥ Budc 2: Tim giao tuyén A = (o) N (B).

% Buéc 3: Trong mit phang (8), ké AH L A. ‘l
= OH 1 (a) = d(4, (a)) = AH. )

% Budc 4: Tinh do dai doan AH.

# Néu da c6 dudng thing d L («) thi ké Az//d cit (o) tai H.
# Néu AB// () thi | d(4, (a)) = d(B, (a)) |

. . . L d(A () AT
¥ Néu AB cét («) tai I thi AB.(a) _BI'

2.2(Khoéng cich giita duong thing va mit phing song song

& Dinh nghia 4.22.
Néu d//(a) thi d(d, («)) = d(A4, («)), v6i moi A € d.
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2.3tKhoéng cich giita hai mit phiing song song

[5/ Dinh nghia 4.23.
Neéu (a)//(B) thi d((e), (8)) = d(4, (8)), v6i moi A € (a).

2.4tKhoé’1ng cach giita hai duong thing chéo nhau

.
& Dinh nghia 4.24.
Cho hai duong thing chéo nhau a va b. Duong thing A cit va vuong goc
v6i hai dudng thang a, b thi duge goi 1 dudng vudng géc chung clia
a va b. Néu A cit a tai A va cat b tai B thi AB goi la doan vuodng goc
| chung ctia a va b.

Cach xac dinh doan vudng géc chung cta hai duéng chéo nhau a
vab
¥ Néu a va b vudng géc véi nhau.

¢ Buéc 1: Dung mit phiang (a) chita a va vuong goc véi b tai B.
& Budc 2: Trong (), dung BA L a tai A.
= AB la doan vuong goc chung ctia a va b.

% Néu a va b khong vudng géc véi nhau.
Cach 1

b

ANM'

¢ Buéc 1: Dung mat phing () chita a va song song véi b.
& Buéce 2: Lay diém M tuy y trén b dung MM’ 1 («) tai M'.
& Budce 3: Tu M’ dung b'//b cét a tai A.
® Budc 4: Tu A dung AB// MM’ cét b tai B.
= AB la doan vuong gbéc chung ctia a va b.
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Cach 2

& Buéc 1: Dyng mit phang (o) L a tai O, () cat b tai 1.

& Budc 2: Dung hinh chiéu vuong goc b’ clia b len ().

¢ Buéce 3: Trong mat phing (a), vé OH L b tai H.

& Budc 4: Tt H dung dudng thang song song v6i a cit b tai B.

¢ Budc 5: Tit B dyng dudng théng song song véi OH cit a tai A.
= AB la doan vuong gbéc chung ctia a va b.

& Dinh nghia 4.25.
Néu hai duong thang chéo nhau a va b c6 doan vuong géc chung AB thi
d(a,b) = AB

Cach xac dinh khoang cach gita hai duéng chéo nhau a va b
¥ Cach 1: Dyng duong vuong géc chung AB ciia hai duong thang chéo
nhau a va b. Khi dé6

d(a,b) = AB
% Céach 2: Tim mit phang («) chita a va song song véi b. Khi d6
d(a,b) = d(b, (@) |

¥ Cach 3: Duyng hai mit phéng song song va lan lugt chita hai dudng
thing a va b. Khi dé

d(a,b) = d((), (8)) |
¥ Cach 4: Tinh khodng cach dua vao thé tich ti dien

1
Vapep = 5 AB-CD -d(AB,CD) -sin(AB,CD)

v6i AB, CD la hai canh ddi nhau ctia mot ti dién.

R \Ngo Diie Tii ) 0889977004 33




CHUGNG 4. HINH HOC KHONG GIAN

2.51Céch xdc dinh khoang cich trong mét sé6 hinh chép thudng gip

Hinh chép S.ABC c¢6 SA L (ABC)
S S S

T
|
=

B B B
d(B,(SAC)) = BH | d(C,(SAB))=CH | d(A,(SBC)) = AH
d(B,(SAC)) = AB
d(C,(SAB)) = CA.

% Néu AABC vuong tai C thi H = C = d(B, (SAC)) = BC.
% Néu AABC vuong tai B thi H = B = d(C, (SAC)) = BC.
Hinh chép S.ABCD, c6 ABCD la hinh ch@ nhat (hinh vuéng),

% Néu AABC vuong tai Athi H= A= {

SA 1 (ABCD)
8 d(A,(SCD)) = AH
I d(B,(SCD)) = AH
K b d(4, (SBC)) = AK
[ v d(D, (SBC)) = AK

d(A, (SBD)) = AH

d(C,(SBD)) = AH

Néu ABCD la hinh vuong thi I = O.
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CHUGONG 4. HINH HOC KHONG GIAN

Hinh chép S.ABCD, c6 ABCD la hinh thang vudng tai A, B,
SA 1 (ABCD)

B C

d(A, (SBC)) = d(D, (SBC)) = AH d(A, (SCD)) = AH
Néu AD =2AB =2BC thi M =C
Hinh chép tam giac déu S.ABC

d(0, (SAB)) = OH

w10 d(C, (SAB)) = 3d(0, (SAB))

d(0, (SAB)) = d(0, (SBC)) = d(0, (SAC))
d(4, (SBC)) = d(B, (SAC)) = d(C, (SAB))
Hinh chép ti giac déu S.ABCD

d(0, (SCD)) = OH

d(A, (SCD)) = 2d(0, (SCD))

d(0, (SAB)) = d(0, (SBC)) = d(0, (SCD)) = d(0, (SAD))
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Bir 4. Thé tich cua khéi da dién

1¢ Thé tich khdi da dién

% Thé tich V ctia khéi chop c6 dién tich day S va chiéu cao h la

1
V=--Shl
3

¥ Thé tich V ctia khéi chop cut déu c6 dien tich day 16n S, dién tich day
bé S’ va chiéu cao h la

vzé.h.(swwmy

¥ Thé tich V ctia khéi lang tru cé dién tich day S va chiéu cao h 1a

[V=5-h|

¥ Thé tich V ctia khéi hop chit nhat c6 ba kich thudc a, b, ¢ la

V=abcl

¥ Thé tich V ctia khéi lap phuong c6 canh a la

V=ad

2¢ Phén biét cic khéi da di¢n cd ban

2.1 tHinh chép

¥ Hinh chép déu la hinh chép c6 day la da giac déu va chan duong cao
trung véi tam cla cic da gidc day.

¥ Hinh chép tam giac déu la hinh chép cé day la tam gide déu va chan
dudng cao trung véi trong tam cia day.

¥ Hinh chép tit gidc déu la hinh chop c6 day 1 hinh vuong, chan dudng
cao tring véi giao diém hai dudng chéo hinh vuong.

¥ Tt dién déu la hinh chép tam gidc déu nhung cé tat ca céc canh bing
nhau.

2,2tHinh lang tru

Y% Lang tru ding la ling tru c¢6 cac canh bén vuong goc véi day.
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O T

X% X %

Lang tru deéu la ling tru ding c6 day 1a da giac déu.

Lang tru tam giac déu la lang tru ding va c6 day la tam giac déu.
Lang tru ti¢ giac déu la lang tru ding, ¢6 day la hinh vuéng.
Lang tru c6 day la tam giac déu la lang tru xién, c6 day la tam
giac deu.

Lang tru c6 day la ti giac déu la lang tru xién, c6 déay la hinh
vuong.

Hinh hop la lang tru xién c6 day la hinh binh hanh.

Hinh hop ding la lang tru ding ¢6 day la hinh binh hanh.

Hinh hop ch® nhat 1a lang tru ding c6 day la hinh chit nhat.

Hinh lap phuong la hinh lang tru ding c6 day va cdc mét bén la hinh
vuong.

3¢ Mt so hinh chép thudng gip

Hinh chép c6 canh bén vuéng goc véi day
S S
A Q c D
B B C
% Chiéu cao ctia hinh chép 1a SA.
Hinh chép c6 mat bén vudng goc véi day
S S
A C D
H
B B C
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% Chiéu cao hinh chép 1a SH, v6i SH 1a duong cao clia tam gidc SAB.

. R . AB
* Neu ASAB deu thi H la trung diem cia AB va SH = 2\/5.
% Néu ASAB vuong tai S thi LI + !

vHons e SH? ~ SA? T SBY

. ~ ~ ) . AB
* Neu ASAB vuong can tai S thi SH = -

< R . . AB?
% Néu ASAB can tai S thi SH =/ SA2 — 0

Hinh chép déu

B

% Chiéu cao hinh chép 1a SO, véi O 1a tam dudng tron ngoai tiép da
giac day.

. AB?
¥ V6i hinh chop tam giac déu S.ABC thi SO = |/ SA2 — 5
JN e e . AB?
¥ V6i hinh chop tit giac déu S.ABCD thi SO = {/SA2 — 5
4% Ti s6 thé tich
¥ Cho hinh chép S.ABC, goi A’, B’, ¢’ lan g

lugt 1a cac diém thuoc cac canh SA, SB,
SC'. Khi do, ta ¢6

Vsapc  SA” SB' SC'
Vsape SA SB SC
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s Cho hinh choép S.ABCD c6 day ABCD la
hinh binh hanh. Goi A’, B’, C', D' lan lugt
la céc diém thuoc cac canh SA, SB, SC,
SD. Khi dé, ta co

Vs.apcp  abed <1 1 1 1)

Vsapcp 4 5+E+E+E

SA'”  SB SC' . SD

il TS T s T 50 = 5p
i, r_1.1
a ¢ b d

¥ Cho ling try ABC.A’B'C’, mot mat phang
(P) cat 3 canh bén cta lang tru tai M, N,
P. Khi do

Vapcounp  A'M+ B'N+C'P

VaBoc.mMNP ~ AM +BN+CP

s Cho hinh hop ABCD.A’B'C'D’, mot mit

phing (P) cit 4 canh bén clia lang tru tai

M, N, P, Q. Khi dé

Vapop.unpg  A'M+B'N+C'P+D'Q
Vapep.mnpg — AM + BN+ CP+ DQ

B c
S¢ Mot s6 cong thitc tinh nhanh thé tich khoi da dién

¥ Thé tich ctia khéi chép S.ABC c6 ba canh SA 1. SB 1 SC, SA = a,
SB=bva SC=cla

abe
Vs.ape = < I
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% Thé tich ctia khéi chop S.ABC ¢6 ba canh SA L SB 1 SC, AB = a,

BC =b, AC =cla

1 [(a®>+b* = P)(a* + = b?) (B> + * — a?)

Vs.apc = Tz

2

% Thé tich ctia khdi chép S.ABC c¢6 ba mat (SAB) L (SBC) L (SAC),
SasaB = 51, Saspe = 52, Sasac = 53 1a

Vs.apc =

V2515253

3

# Thé tich ctia khéi chép S.ABC ¢6 SA L (ABC), (SAB) L (SBC),

B/S\CzavaA/S\Bzﬁla

SB3? - sin2a - tan 3

Vs.apc =

12

Y 'I;hétich cﬁa/lim‘)i chép S.ABC c¢6 cac canh SA =a, SB=10b, SC = ¢,
ASB =3, ASC = ¢ va ((SAB), (SAC)) = a la

abc . .
Vs apc = e sin asin Bsin @ |.

# Thé tich ctia khéi chép S.ABC ¢6 SA = a, SB =b, SC = ¢, ASB = a,

B/S%':B,C/S?l:golé

abe

Vs apc = ?\/1 —cos? o — cos? B — cos? o + 2cosacos Bcosp .

% Thé tich ctia khoi chép S.ABC ¢6 SA =a, Sasap = S1, Sasac = S92,

((SAB), (SAC)) = a I

Vs.apc =

25155 sin «

3a

% Thé tich ctia tit dien ABCD c¢6 AB = a, CD = b, d(AB,CD) = d va

(AB,CD) = o la

1
Vapep = 5

ca-b-d-sina|.
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% Thé tich ctia khéi tit dien ABCD c6 AB = CD = a, AC = BD = b,

AD =BC =cla

12

2
Vapep = V2 (a2 4+ b2 —c2)(b?2 + 2 —a?)(a® + 2 — b?) |,

¥ Thé tich ctia khéi tit dien déu ABCD c6 tat ca cac canh bing a la

av/2
12 |

Vapep =

% Thé tich ctia khéi chép tam gide déu S.ABC c6 canh diy bing a va

canh bén bang b 1a

a+/3b2 — a?

Vs.apc = 15

# Thé tich ctia khéi chop tam gide déu S.ABC ¢6 canh day bing a va mat

bén tao véi mit phang day goc a 1a

a’ tan o
24

Vs.apc =

% Thé tich ctia khoi chop tam giac deu S.ABC c6 cac canh bén bang b va

canh beén tao v6i mat phéng day goc S la

Vs apc = 1

V/3b3 - sin 8 cos? 8

¥ Thé tich ctia khdi chép tam gide déu S.ABC cé cac canh day bing a,

canh bén tao véi mit phing day goc S la

a’ - tan

Vs apc = 1

¥ Thé tich ctia khoi chop tam gidc déu S.ABC c6 canh day bing a. Goi
(P) 1a mat phang di qua A song song v6i BC va vuong goc véi (SBC),

goc gitta (P) véi day la « la

a’ cot «
24

Vs.apc =
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% Thé tich ctia khéi chop déu S.ABCD

c6 cac canh bang a la

Vs.apcp =

a3v/2
o

% Thé tich ctia khdi chép tit giac déu S.ABCD c6 cac canh day bang a,

va, cac canh bén bang b 1a

Vs.apcp =

a?\/4b? — 2a?

6

% Thé tich ctia khéi chop tit giac déu S.ABCD cé canh day biang a, goc
tao bdi mat bén va mit phang day la o la

Vs.aBcp =

a’ - tan

6

# Thé tich ctia khoi chép tit gide déu S.ABCD c6 canh bén bing b, géc

gitta mit bén va méit day la a la

4p° - tan a

Vs.apcp =

3v/(2 + tan2 a)®

% Thé tich ctia khéi chép tit giac déu S.ABCD cé canh day biang a, goc

gitta canh bén va mat day bang 8 1a

a3

Vs.apcp =

V2

-tan o |.

% Thé tich khéi chop ti gide déu S.ABCD c6 canh déy bing a, SAB = a,

vl v € (45°;90°) 1a

Vs.apcp =

a’ vVtanZa — 1

6
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CHUONG 5. GIGI HAN. HAM SO LIEN TUC

CHUONG

GIGI HAN. HAM SO LIEN TUC
Bir 1. Gidéi han cua day sé
1¢ Giéi han hitu han cia déy sb

& Dinh nghia 5.1.
Ta noéi diy sb6 (uy,) c6 gidi han la 0 khi n dan t6i duong vo cuc, néu

Ve > 0 bé tuy §, Ing € N* sao cho |u,| < €, Vn > ng, ki hieu lirJIrl Up =0
n—-+0o0

r—

hay lim u,, = 0 hay u, — 0 khi n — +o0.

Mot sb giéi han can nhé
1

% |lim — =0/, véi k € N*.
n

# [limg" =0}, véi |¢| < 1.

Y Néu |up| < vy, Yn > 1 va limv, = 0 thi limu, = 0.

v

& Dinh nghia 5.2.

Ta néi day s6 (u,) c6 gidi han 14 s6 thuc a khi n dan t6i duong vo cuc

néu lim(u, —a) = 0, ki hieu lim w, = a hay limu, = a hay u, — a
n—-+00

khi n — +o0.

r—

(@)Y

Néu u,, = ¢ (c 1a hang s6) thi limu, = c. J

e —|

*

Dinh Ii 5.3.
N

éu limu, = a va limv,, = b thi

& lim (uy, +v,) = a+b. & lim (up, —vp) =a —b.
& lim (up, - vp) = a - b. & limZ—nz%(néub#O).

# Néu u, > 0, Vn va limu, = a > 0 thi lim \/u,, = v/a.
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2¢ Giéi han vé cyc cia day sb

(& Dinh nghia 5.4.

% Day s0 (uy) goi la ¢6 gidi han +o0o khi n — 400 néu VM > 0 bat ki

thi dng € N* sao cho u, > M, Vn > ng, ki hieu lim wu, = 400 hay
n—-+0oo

lim u,, = +o0.

% Day 0 (uy) goi la ¢6 gi6i han —oo khi n — 400 néu lim(—u,) = +oo,

ki hieu lim w, = —oc hay limu, = —oo.
L n—-+oo

Mot s6 gidi han can nhé

.
I} Dinh 1i 5.5.
¥ Néu lim u,, = a va limv,, = 400 (ho#ic lim v, = —o0) thi lim In .
Un
% Néu limu, = a > 0, limv, = 0 va v, > 0, Vn thi lim 2 — +00.
Un
| % Néu limu,, = a > 0 va limv,, = +oo thi lim u,v, = +oo.

Bi1 2. Giéi han ctia ham sb

1¢ Giéi han hitu han clia ham s6 tai mjt diém

(& Dinh nghia 5.6.

Gia stt (a;b) 1a mot khodng chita diém z¢ vh ham s6 y = f(z) xéc dinh
tren khodng (a;b), c6 thé trit diém zo. Ham s6 y = f(z) c6 giéi han
1a s6 L khi x — o néu vé6i day s6 (z,,) bat ki, z, € (a;b), z, # 0 va

Ty — X, ta co f(x,) — L, ki hiéu li_)m f(z) = L hay f(z) — L khi
€4 — Zg. s

T—To

nNéu ham s6 y = f(x) xac dinh tai 7o thi lim f(z) = f(zo). J
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r

(# Tinh chét 5.7.
¥ Néu xll)nxlo f(z) =L va xll)rgo g(x) = M thi
& wlgg}l [f(z)+g(x)]=L+M. <& lim [f(z)—g(x)]=L—-M.

T—rTo

1O wlggo[f(:v)g(x)]:LM 1O J}li_{go%:%,véiM#O.
% Néu f(z) > 0,Vz € (a;b)\zo va xll)rg f(z) = L thi mlgg Vf(x) = VL.

"

.

& Dinh nghia 5.8.

% Cho ham s6 y = f(z) x4c dinh trén khoang (z¢;b). Ta néi s6 L 1a
giéi han bén phai cia f(z) khi z — x¢ néu vé6i diy s6 (z,) bat
ki théa méan z¢p < x, < b va x, — =g, ta c6 f(x,) — L, ki hiéu
lim f(x)=L.
z—ad

% Cho ham s6 y = f(z) xac dinh trén khoang (a;zg). Ta néi s6 L la
giéi han bén trai ctia f(z) khi z — z¢ néu véi day sd (z,) bat
ki théa méan a < x, < z9 V& z, — xo, ta ¢6 f(x,) — L, ki hiéu

lim f(z)= L.
T—To

¥ | lim =L < lim f(z)= lim f(z)=1L|
T Ty z—axd

L

2¢ Gi6i han hitu han ciia ham s tai vé cuc

r -~

& Dinh nghia 5.9.

% Cho ham s6 y = f(z) xac dinh trén khoang (a; +00). Ta néi ham s6
f(z) c6 gi6i han 1a s6 L khi  — +o00 néu véi day s6 (z,) bat ki,

Ty > a VA Ty, — +00, ta noéi f(z,) — L, ki hieu lim f(z) = L.
T——+00

% Cho ham s6 y = f(x) x4c dinh trén khodng (—oo;b). Ta néi ham sb
f(z) c6 gi6i han 1a s6 L khi # — —oo néu véi day s6 (z,) bat ki,
Ty < bva x, - —00, ta néi f(x,) — L, ki hieu li}r_n f(z)=L.

L
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% Céc quy téc tinh giéi han hitu han tai mot diém ciing ding cho giéi
han httu han tai vo cuec.

Y lim ¢= lim c=¢, v6iceR.
T—+400 IT——00

1 1
Y lim — = lim — =0, véi k € N*.
T—+00 ,rk T—>—00 :Uk '

3¢ Giéi han vo cuc clia ham so tai mot diem

.
& Dinh nghia 5.10.

% Gid st khodng (a;b) chita zp va ham s6 y = f(z) xac dinh trén
(a;b) \ {z0}. Ta n6i ham s6 f(z) c6 gi6i han +oo khi z — x¢ néu véi
day s6 (xy) bat ki, x, € (a;b) \ {z0}, Tn — w0, ta cé f(x,) — +oo,
ki hiéu xh—>Hz:lo f(z) = +oo.

* lim f(z) = —o0 & lim [—f(z)] = +o0.

T—To Tr—To

L

(& Dinh nghia 5.11.

% Cho ham s6 y = f(z) xac dinh trén khodng (x¢;b). Ta néi ham sb
f(x) ¢6 gi6i han +oo khi  — x¢ vé bén phéi néu véi day sé (z,,)
bat ki théa man xg < x, < b, z,, — xo, ta c6 f(z,) — +oo, ki hicu

lim f(z)= +o0.
T—xd

% Cho ham s6 y = f(z) x4c dinh trén khodng (a;zp). Ta n6i ham sb
f(x) c6 giéi han +o0o khi x — g vé bén trai néu véi day so (z,,) bat
ki théa méan a < z, < xg, T, — g, ta ¢6 f(xz,) — +oo, ki hiéu

lim f(z) = +o0.

T,
% lim f(x) =—ocova lim f(x) = —oo dugc dinh nghia tuong tu.
z—ma' T—To

lim f(z) = oo va lim f(z) = f£oo dugc dinh nghia tuong tu
r—+00 Tr—r—00

nhu gi6i han ctia ham s6 f(x) tai vo cyc.
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Mot s6 gidi han dac biét
# lim z* = 400, v6i k nguyen duong.
T—>+00

% lim 2* = +o0, k 14 s6 chan.

T—r—00
% lim z* = —o0, k 14 56 1é.
T——00 v
%* Quy tac tim giéi han cia tich lim f(z)g(x)
T—rTo
Jim f(z) Jim g(2) Jim f(z)g(2)
400 +0o0
L>0
—00 —00
_l’_ —
L <0 & >
—oQ +0o0
% Quy tac tim giéi han ctia thuong lim M
' 2=z g()

. . £ . . f(z)
lim /@ | Jmew | Déweag@ | Jim 70
L +00 Tuy ¢ 0

+ 400
L>0 0

- —00

+ —
L<0 0 =

— +OO

4¢ Tim giéi han bing mdy tinh Casio

¥ Bu6c 1: Nhap ham s6 y = f(z) can tinh gidi han vao méy tinh.
¥ Budc 2: Tinh gidi han bang chitc nang rciia may tinh.

& Néuz — +ootaanr 10D 1 5.

& Néuzx — —ocotaanrpl0D15.

& Néux —af (viduzg=1)tadnr1+10Dp1l0.

& Néuz —»xzy (viduzg=1)tadnrlpl10Dp10.
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& Néu x — xo thi ta 6 thé an theo cach ctia  — z§ hay z — z5 déu
dugc.

% Budc 3: Doc két qua va tién hanh lam tron.

& Néu két qua ra s6 dep thi d6 chinh 1a lim ctia ham s6. Con néu két
qua ra s6 xau thi tién hanh lam tron két qua hoiic c6 thé ting s6 mii
len dé ra s6 dep.

& Néu két qua ra sé gan v6i 0 c6 dang 4 x 10729 (hodc —4 x 1072%) thi
lim ctia ham s6 bang 0.

& Néu két qua ra s6 duong rat 16n c6 dang 4 x 10%° thi két qua ciia lim
la +o0.

& Néu két qua ra s6 am rat nhé c6 dang —4 x 1020 thi két qua ciia lim
la —occ.

Néu 4n mdy tinh ra két qua bang 0 thi can phai gidm s6 mi xudng
dén khi ra két qua khac 0, vi du nhu 10'° hay 108,

Bir 3. Ham sb6 lién tuc

1¢ Ham sb lién tuc tai mot diém

(& Dinh nghia 5.12.
% Cho ham s6 y = f(z) xc dinh trén khoang (a;b) chita diém zo. Ham
s6 f(x) duge goi 1a lién tuc tai diém zp néu llm f(x) = f(zo) |

% Ham s6 f(z) khong lién tuc tai zo dude goi 1a gian doan tai diém
do.
u

Mot ham sé gian doan tai 29 néu xay ra cac trudng hdp sau
¥ Khong ton tai li_)m f(z), nghia la lim f(z) # lim_ f(x).
T—>XTo

T, T—Tg

% lim f(z) # f(z0).

T—To

2¢ Ham sb lién tyc trén mjt khoéng
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( -
& Dinh nghia 5.13.
% Ham s6 y = f(z) dugc goi 1a lién tuc trén khoang (a;b) néu né lien
tuc tai moi diém thudc khoadng nay.
% Ham s6 y = f(x) dugc goi la lién tuc trén doan [a;b] néu né lien
tuc trén khoang (a;b) va lim f(z) = f(a), lim f(x)= f(b).
z—at z—b—

L

¥ Céac khai niém ham s6 lién tuc trén nita khoang nhu (a; ], [a; +00),
... dugc dinh nghia theo cach tuong tu.

¥ Do thi ctia ham s6 lién tuc trén mot khodng 1a mot dudng lién trén
khodng d6.

I} Pinh 1i 5.14.
% Ham s6 da thiic v ham s6 y = sinz, y = cosz lién tuc trén R.
% Cac ham s6 y = tanx, y = cotx, y = /= vA ham s6 phan thiic hitu

ti lién tuc trén tap xac dinh cia ching.

3¢ Mot so tinh chét co ban

I} Dinh li 5.15.
Gia stt hai ham s6 y = f(z) va y = g(z) lién tuc tai diem zo. Khi d6
* Ham s0 y = f(z) + g(z), y = f(z) — g(z) va y = f(z)g(x) lien tuc
tai Z(.-
f(z)
9(x)

% Ham s6 y = lien tuc tai zg néu g(zg) # 0.

"

I Dinh 1i 5.16.
Néu ham s6 y = f(x) lién tuc trén doan [a;b] va f(a) - f(b) < O thi ton
tai it nhat mot diém ¢ € (a;b) sao cho f(c) = 0.

"
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CHUONG

HAM SO MU VA HAM SO LOGARIT
Bir 1. Liy thia véi sé6 mii thuc
1¢ Dinh nghia

1.1¢ Liiy thira véi s6 mii nguyén

r -~
& Dinh nghia 6.1.
Cho n 14 s6 nguyén duong.

* Véiatuy §,tacé|a” =ga-a-a---al|, véi a 1a cd sb va n 13 s6 mi.
—_———
n thira s6
1
4 S LA < 20 N
AS lealasothu’ckhaco,tacova a =

L

I.ZtLﬁy thira véi s6 mii hitu ti

& Dinh nghia 6.2.
Cho s6 thuc a va s6 nguyén duong n. S6 b dude goi la can bac n clia s6

anén 4" = al

¥ Néu n 1a s6 1é thi mdi s6 thuc a chi c6 mot cian bac n va ki hieu 1a
{/a. Can bac 1 clia s6 a chinh 14 a.

¥ Néu n 1& s6 chdn thi mdi s6 thuc duong a c6 hai cian bac n 14 hai
s6 d6i nhau, gia tri duong ki hieu la /a (goi 1a can s6 hoc bac n
cla a), gid tri am ki hieu 1la — {/a. v

.
& Dinh nghia 6.3.
Cho s0 thuc a duong va so6 hitu ti r = —, trong dé m 1a& mdt s6 nguyén
n
va n 1a s6 nguyén duong. Lity thita clia a v6i s6 mii r, ki hieu 1a a”, xac

dinh béi cong thic |a” = an = /a™ |

\
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1.3¢ Liiy thira véi s6 mii thyc

CHUONG 6. HAM SO MU VA HAM SO LOGARIT

& Dinh nghia 6.4.

Cho a la 86 thuc duong va « 1a mot s6 vo ti. Xét day so hitu ti (ry,) ma
limr,, = . Gi6i han ctia day s6 (a’) goi 1a liy thita ctia @ v6i s6 mit

&, ki higu a®, nghia 1a [a® — lima™ |

21 Tinh chéat

2.1¢ Tinh chit cia lily thira

a™-a" = amt" (@™)" =a™" (ab)™ = a™ - o™
A == (9)‘"‘ — ("
ar b b a (5)

0
0<a<bla">p

0 1
am > a" "SS5 m < n

a>1
=am>1
m > 0

a>1
=am <1
m <0

O<axl1
=am <1
m >0

O0<axl1
=am >1
m <0

2.2¢ Tinh chat clia ciin bac n

B

Ya- /b= /ab

§|

(va)" = ¥am

SallS]

a, khi n 1é
o/ —
{ la|, khin chén

n ty nhién 1é
a<b

= fa < Vb

n tu nhién chin
{ ' = fa< Vb

O<a<bd
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BAr 2. Logarit

1e Khai niém logarit

& Dinh nghia 6.5.

Cho a, b >0 va a # 1. S6 thuc o dé a® = b dugc goi 1a logarit cd sb a
ctia b va ki hiéu 1a log, b. Nghia la |« =log, b < a® = b ‘

2¢ Cic quy tic tinh logarit

log,1=0

log,a=1

alog.b — p

log, (a%) = a

log,, (bc) = log, b+ log, ¢

b
log, - =log, b —log, c
c

log, b* = alog, b

1
log,. b = —log, b
!

log,. b

log, b= ——
log,.a

1
log, b =
logy a

log, b -log, c =log, c

log,b-logya =1

logab>logac<a—>1>b>c>0

0<a,b<1 0<a<l<b
log,b >0« log, b <0«
1<a,b O<b<l<a
0<a<1

log, b >log,c +— 0<b<ec

3¢ Logarit thap phan va logarit ty nhién

3.1 tLogarit thip phan

¥ Logarit co s6 10 ctia mot s6 duong a goi 1a logarit thap phan cta a, ki

hiéu la log a hoac 1g a. Nghia la ’ loga = logypa ‘

3,21L0garit tu nhién

¥ Logarit co s6 e clia s6 duong a goi 1a logarit tit nhién ciia a, ki hiéu 13

1 x
Ina. Nehia 1o [lna = log,a|. Trong doe = Tm (14 1) ~27183
Tr—+00 €T
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CHUONG 6. HAM SO MU VA HAM SO LOGARIT

BAr 3. Ham so0 mia va ham so logarit

1¢ Ham s6 mii y = a”

*
*
*
*

*

Tap xac dinh: 2 = R. O<a<ly, a>1
Tap gia tri: T = (0; +00).
Ham s6 y = a® lién tuc trén R.

Su bién thién

0<ax<l1 Nghich bién tréen R 0 "
a>1 Dong bién tren R

Do thi luon di qua diém (0;1), (1;a).

2¢ Ham sb logarit y = log, x

R

Tap xac dinh: 2 = (0; +00).

y a>1
Tap gia tri: T = R.
Ham s6 y = log, = lién tuc trén R.
Su bién thién oA >
0<axl Nghich bién trén 2
a>1 Dong bién tréen 2
O0<a<l1

Do thi luon di qua diém (1;0), (a;1).
BAr 4. Bai toan lii suéat - ting truéng

Lai don: ’Sn = A1+ nr%)
thoi gian giii va S, 1a tong s6 tien nhan duge.

, véi A 1a s6 tien gii, r% la 1ai suat, n 1a

Lai kép - Bai toan tiét kiem: ]sn = A(1 +r%)" |, véi A la sb tién

gui, % la 1ai suat, n la thoi gian gii va S, 1a tong s6 tien nhan dugc.

Lai kép lién tuc: | S, = A- "% | v6i A 1a sb tién gi, % la lai suét,

n la thoi gian giii va S, 1a tong s6 tien nhan duge.

R \Ngo Diie Tii ) 0889977004 53




CHUONG 6. HAM SO MU VA HAM SO LOGARIT

Bir 5. Phuong trinh, bat phuong trinh mii va
logarit

1¢ Phuong trinh va bét phuong trinh mii

1.1 tPhu’dng trinh mii

% Phuong trinh mii cd ban: |a/® =b & f(z) =log, b

¥ Phuong phap dua vé clung co sb:

W) =) & f(a) = g(x) |

1.2 tBﬁt phuong trinh mii

a>1

0<ax<l1

al@ > b e f(z) >log, b

af@ > b e flz) <log,b

al@ > a9 o f(z) > g(x) al@ > a9 o f(z) < g(z)

¥ Phuong phap giai bat phuong trinh mil tuong tu phuong phap giai

phuong trinh md.

% Bat phuong trinh a® > 0 c6 tap nghiém 1a S = R.

v

2¢ Phuong trinh va bét phuong trinh logarit

2.1 tPhu’dng trinh logarit

% Phuong trinh logarit co ban |log, f(z) =b < {

% Phuong phap dua vé ciing co s6

log, f(x) = log, g() &

f()
g(x)
f(@) = g().

VoV

0
0
gz
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CHUONG 6. HAM SO MU VA HAM SO LOGARIT

2.2 tBﬁt phuong trinh logarit

a>1 0<a<l
T 0
log, f(z) > b < f(z) > ab log, f(x) > b< {;Ex; Z >
log, f(z) > log, g() log, f(z) > log, g(x)
{g(m) >0 {f(a:) >0
& &
f(z) > g(z) f(z) < g(x)

¥ Khi gidi phuong trinh va bat phuong trinh logarit phai tim dieu
kién xac dinh.

¥ Phuong phap gidi bat phuong trinh logarit tuong ti phuong phap
giai phuong trinh logarit. v
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CHUONG 7. PAO HAM VA UNG DUNG CUA PAO HAM

CHUONG @

PAO HAM VA UNG DUNG CUA PAO HAM
BaAr 1. Dao ham

1y Dinh nghia dao ham

(& Dinh nghia 7.1.
# Cho ham s6 y = f(x) xac dinh trén (a;b) va diém zg € (a;b). Dao

ham ctia ham s6 y = f(z) tai 2o v ki hieu f'(xq) 1a
f(z) — f(xo)

T—To T — X

% Ham s6 y = f(z) c6 dao ham trén khoang (a;b) néu né c6 dao
ham f/(x) tai moi diém z thuoc khoang (a;b), ki hieu 1a v’ = f'(z).
% Dao ham ciia ham s6 ¢’ = f/(x) dudc goi 14 dao ham cap hai clia

ham s6 y = f(z) tai z, ki hieu 1a 3’ = f"(x).

L

2¢ Cic quy tic tinh dao ham

2.1 tBﬁng dao ham cic ham thuong gip

Pao ham ctia ham so cap DPao ham cia ham hgp

(C) =0, véi VC € R
(z) =1

(aw+b>'_ ad — be
cx+d/)  (cx+d)?
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CHUONG 7. PAO HAM VA UNG DUNG CUA PAO HAM

<am2 + bx + c)l _ada® + 2aex + be — cd
dx +e B (dz + e)?
(sinz) = cosx (sinu) =u'-cosu
(cosz) = —sinz (cosu) = —u' -sinu
1 u
(tanz) = - (tanu) = -
1 /
(cotz) = ——— (cotu) = — ‘u2
sin® sin® u
(a*) =a*Ina (a*) = -a*-Ina
(e) = e* (ev) =’ - et
1 o
1 = 1 =
(log, z)’ = —— (logg u) = — —
1 u
Inz) = - Inu) =
() =1 (nuy =
Z.ZtQuy tic tinh dao ham
(utv) =u £ (k-u) =k o (u-v) =u - v4+u-
w\'" uv—u-v
C) =5 f (@) = u'(2) - f' (u(a))

3¢ Y nghia ciia dao ham trong hinh hoc va vat Ii

3.1 tY nghia vat Ii cia dao ham

¥ Mot vat chuyén dong c6 phuong trinh ctia quang dudng s theo thoi gian
tla s = s(t). Khi do

& Van toc tic thoi cta vat do 1a | v(t) = §'(¢) |

& Gia toc titc thoi ctia vat do 1a ’ a(t) =v'(t) = §"(t) ‘

¥ Dién lugng Q truyén trong day dan 1a mot ham s6 theo thoi gian ¢ c6
dang @ = Q(t). Khi d6 cuong do tiic thoi ctia dong dien 1a| I(t) = Q'(¢) |.
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CHUONG 7. PAO HAM VA UNG DUNG CUA PAO HAM

3.2 tY nghia hinh hoc ctia dao ham

% Phuong trinh tiép tuyén ctia do thi ham s6 (C): y = f(x) tai diém
M (zo;y0) thuoe (C) 1a |y = f'(zo) - (x — x0) + yo |, V61 f'(x0) 1a he s6
gbc clia tiép tuyén.

¥ Mot s6 dieu kién thudng dung

Dieu kién Cong thiic
Tiép tuyén c6 hé s6 goc k f(xo) =k
Tiép tuyén song song v6i dudng thang v = ax + b f(xo) =a

P P 5 1
Tiép tuyén vuong goéc véi dudng thang y = ax + b f(xg) = —-
a

Dai v6i bai todn viét phuong trinh tiép tuyén ctia do thi ham s6 (C) di
qua diém A(z4;y4) thi ta thay toa do diém A vao cong thiic phuong
trinh tiép tuyén ctia (C) 1a y = f'(x0) - (x — m0) + yo dé tim z. v

3.3¢ Cich tinh dao ham ciia ham s0 tai mot diém bing Casio

% Dé tinh dao ham ciia ham s6 f(z) tai diém xo, ta lam nhu sau
© Budc 1: An q y rdi nhap ham s6 f(x).
& Buée 2: O vi trf z = O nhap o, rdi an —.
% D@é giai phuong trinh f/(x) = 0 biing may tinh casio 580, ta lam nhu sau
® Budc 1: An q y roi nhap ham s6 f(x).
& Buéce 2: O vi tri x = [ nhap x.
© Buéc 3: An q r = ta sé dugc nghiém cta phuong trinh.

Phuong phap nay chi c6 thé tim ra mot nghiém ctia phuong trinh
f'(z) = 0, khéng thé tim hét tat ca cdc nghiem.
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CHUGONG 8. TG HOP - XAC SUAT

CHUONG @

BiAr 1. Bién co va dinh nghia c6 dién cua xac
suat

TO HOP - XAC SUAT

1¢ Bién ¢

1.1 tDinh nghia

% Phép thit ngau nhién 13 mot thi nghiem hay mot hanh dong ma két
qué ctia né khong thé biét duge trude khi phép thit duge thuc hien.

¥ Khoéng gian mau ctia phép thi 1a tap hop tat cd cac két qua c6 thé
khi thyce hién phép thik, ki hieu la .

% Bién c6 E la mot tap con ctia khong gian mau €.

¥ Két qua thuan 16i cho mot bién c6 F lien quan dén phép thit 7" 13 két
qua ctia phép thit T lam cho bién c6 d6 xay ra.

I.ZtCéc bién c6 thudng gip

1.3¢ Bién c6 doi
Cho hai bién ¢ A va B. Khi d6

¥ Bién cb dbi ctia bién c6 A la bién cb “A khong xay ra”, ki hieu la A.

# Bién cb giao ctia hai bién c6 A va B 1a bién ¢6 “A va B ciing xay ra’”,
ki hieu la AN B (hay AB).

¥ Bién c6 hop ciia hai bién c6 A va B la bién ¢ “A hoac B xay ra”, ki
hiéu la AU B.

% Hai bién c¢6 A va B dudc goi la xung khic véi nhau néu bién c6 A xay
ra thi bién c¢6 B khong xay ra va ngugc lai. Khi d6 AN B = @.

¥ Hai bién c6 A va B dudc goi 1a doc lap v6i nhau néu syt xay ra ctia A
khong lam dnh hudng dén viéc xay ra cia B.
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CHUGNG 8. TG HOP - XAC SUAT

2¢ Dinh nghia co dién clia xic suat

r -~
& Dinh nghia 8.1.
Cho phép thit T c6 khong gian mau 1 Q. Gia sit cac két qua c6 thé cia
T la dong kha nang. Néu E 1a mot bién cb lien quan dén phép thit T thi
xac suat ciia E duge cho béi cong thic
n(E)

E) =

trong d6 n(Q) va n(E) tuong ung 1a s6 phan ti ctia khong gian mau
| Q va bién ¢d E.

% Tinh chét

& P(@)=0vaP(Q)=1. & 0<P(A) < 1.

3¢ Cic quy tic tinh xédc suit

¥ Cho bién ¢6 A. Xac sudt ctia bién ¢b déi A cia A la

P(A) =1 - P(A).

# Cho hai bién ¢6 A va B bat ki khi dé
'P(AUB) = P(4) + P(B) - P(AB) |

# Néu hai bién ¢6 A va B xung khac thi
'P(AUB) =P(4) + P(B)|.

Hai bién c¢6 AB va AB xung khic v6i nhau khi dé
P(AB) + P(AB) = P(ABU AB) = P(A)

¥ Néu hai bién c6 A va B doc lap thi
'P(AB) = P(4) - P(B)|

BAr 2. Xac suat c6 dieu kién

1¢ Pinh nghia xic suit c6 diéu kién
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CHUGONG 8. TG HOP - XAC SUAT

(& Dinh nghia 8.2.

Cho hai bién c6 A va B. Xac suét ctia bién ¢6 A vé6i dieu kién bién co
B da x4y ra dugc goi 1 xac suat cia A véi dieu kién B, ki hiéu la
P(A | B). Néu P(B) > 0 thi

" P(ANB) _P(AB)
PATBD) =55 = )

V6i mdi bién ¢6 ngdu nhién A va B, trong d6 P(B) > 0, ta c6

P(A|B)=1-P(A|B)

2¢ Cong thitc nhan xic suat

I Dinh Ii 8.3.
Cho hai bién c6 A, B 1a bién c6 bat ki. Khi do
|P(AB) =P(A| B)-P(B) = P(B| 4) - P(4)|

Cho hai bién ¢6 A va B théa man 0 < P(A4),P(B) < 1. Khi d6, A va
B doc 1ap khi va chi khi | P(4) = P(A | B) | va | P(B) = P(B | 4)|.

va
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