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ChLfonc £ mtnf i €1^ - ^^p HUP 

|;"Neti A tlii B" • 

^^mmi 

Chuong nay se cung cap nhung kien tliuc n̂ io dau ye logic 
loan va tap hop. Cac khai niem va cac phep toan ve menh de 
va tap hop se giup chung ta dien dat cac no! dung toan hoc 
them ro rang va chinh xac, dong thol giup chung ta hieu day 
du hon ve suy luan va chung minh trong toan hoc. B6I vay 
chuong nay c6 y nghia quan trong dol v6i viec hoc tap mon Toan. 



M £ N H Dfi vA MfiNH Dfi CHLTA Blfi'N 

Menh de la gi ? 

Trong khoa hoc ciing nhu trong doi s6ng hang ngay, ta thiidng gap nhfing cau 
ntu I6n m6t khang dinh. Khing dinh do c6 the diing hoac sai. 

Vi du 1. Chung ta hay xet cac cau sau day. , 
(a) Ha N6i la thu d6 cua Vidt Nam. 

(b) Thugfng Hai la m6t thanh ph6' cua An D6. 

(c) 1 + 1 = 2. 
(d) 27 chia het cho 5. 
Cac cau (a) va (c) la nhiing cau khang dinh dung. Cac cau (b) va (d) la nhftng 
cau khang dinh sai. Ngvroi ta goi m6i cau tr6n la m6t menh de logic. D 

Mdt menh de logic (goi tat la menh de) la mdt cau khang dinh 
dung hoac mdt cau khang dinh sai. Mot cdu khang dinh dung goi la 
mot menh dedung. Mot cdu khang dinh sai goi la mot menh disai. 
Mot menh de khong the vita dung vvCa sai. 

CHU Y 

cau kh6ng phai la cau khang dinh hoac cau khang dinh ma khdng c6 
tinh dung - sai (tmh hoac dung, hoac sai) thi khOng phai la m6nh d l 
Chang han, cau "H6m nay troi dep qua !" la m6t cau cam than do do 
kh6ng phai la m6nh 6.L 

2. Menh de phu dinh 

Vi du 2. Hai ban An va Binh dang tranh 
luan vol nhau. 
Binh noi: "2003 la %6 nguySn t6'". 
An khang dinh : "2003 khdng phai la so 
nguySn to". 
Neu ki hieu P la m6nh de Binh n6u thi 
menh de cua An c6 thi didn dat la 
"Khdng phai P" va duoc goi la menh de 
phu dinh cua P. D 



Cho menh de P. Menh de "Khong phai P" duac goi Id menh de 
phu dinh cua P va ki hieu la P. Menh de P va menh de phu 
dinh P la hai cdu khdng dinh trdi ngugc nhau. Neu P diing thi 
P sai, neu P sai thi P diing. 

CHUY 

M6nh d^ phu dinh cua P c6 thi diln dat theo nhilu each khac nhau. 
Chang han, xet m6nh d6P :" \l2 la so hiiu ti". KM do, menh de phu 
dinh cua P c6 thi phat bilu la f :" /̂2 khong phai la so hmi ti" hoac 
P :"V2 Iam6ts6'v6ti". 

HI] Neu menh de phQ dinh cCia moi menh de sau day va xac dinh xem menh de 
phO dinh do dOng hay sai. 
(a) Pa-ri la thO do cCia ni/dc Anh. 
(b) 2002 chia het cho 4. 

3. Menh de keo theo va menh de dao 

Vi du 3. Xet mdnh dl "Nlu An 
vugt den do thi An vi pham 
luat giao thdng". 

Menh dl tren c6 dang "Nlu P 
thi Q" trong do P la mSnh dl 
"An virot den do", Q la mdnh 
dl "An vi pham luat giao 
th6ng". Ta goi do la menh de 
keo theo. D 3 ^ 

Cho hai menh de P va Q. Menh de "Neu P thi Q" duac goi la 
menh de keo theo va ki hieu la P => Q. Menh deP^>Q sai khi 
P dung, Q sai va diing trong cac tru&ng hop cdn lai. 

Tuy theo ndi dung cu thi, d6i khi nguoi ta con phat bilu menh dl F => g 
la "P keo theo Q" hay "P suy ra Q" hay "Vi P nen Q"... 
Ta thucttig gap cac tinh hu6ng sau : 

- Cd hai menh deP va Q deu diing. Khi ddP=>Qld menh dedung. 

- Menh de P diing va menh de Q sai. Khi doP ^:^Qld menh de sai. 
Vi du 4. Menh dl "Vi 50 chia hit cho 10 nen 50 chia het cho 5" la menh de 
diing. Menh d l " Vi 2002 la s6' chan nen 2002 chia hit cho 4" la menh dl sai. n 



H2| Cho tCr giac ABCD. Xet menh di P : "TCf giao ABCD la hinh chCt nh$t" va m$nh 
de Q : "Tif giac ABCD cd hai dudng cheo bang nhau". Hay phat biSu menh di 
P =>Q theo nhiSu each khac nhau. 

Cho menh de keo theo P ^> Q. Menh deQ=>P duac goi Id 

menh de dao cua menh deP=>Q. 

Vi du 5. Cho tam giac ABC. Menh dl dao cua minh dl "Nlu tarn giac ABC la 
tam giac diu thi no la tam giac can" la menh dl "Nlu tam giac ABC la tam 
giac can thi no la tam giac diu". 

4. Menh de tuong dinmg 

Vi du 6. Cho tam giac ABC. Xet menh di^ P : "Tam giac ABC la tam giac can" 
va menh dl Q : "Tam giac ABC c6 hai ducttig trung tuyin bang nhau". Menh dl R: 
"Tam giac ABC la tam giac can nlu tam giac do c6 hai diicmg trung tuyIn bang 
nhau va ngugc lai" con c6 the phat bilu la : "Tam giac ABC la tam giac can nlu 
va chi nlu tam giac do c6 hai ducttig trung tuyIn bang nhau", menh dl do c6 
dang''P neu yac\nn6uQ".Ta goi R la mdt menh detucmgduang. D 

Cho hai menh de P vd Q. Menh de cd dang "P neu vd chi neu Q" 
duac goi Id menh de tuang duang vd ki hieu IdP <^Q. 

Menh de P <:> Q diing khi cd hai menh de keo theo P => Q vd 

Q^^ P deu dung vd sai trong cac trudng hap cdn lai. 

Doi khi, nguoi ta con phat bilu menh dl P <=> 2 la "P khi va chi khi Q". 

Menh de P •ee> Q dung neu cd hai menh de P vd Q ciing dung hoac 
cung sai. Khi do, ta noi rang hai men,h de P vd Q tuang duang 
vai nhau. 

H3 

a) Cho tam giac ABC. Menh de "Tam giac ABC la mot tam giac c6 ba gdc bang nhau 
neu va chi neu tam giac do cd ba canh bang nhau" la m$nh di gi ? Menh di dd 
dung hay sai ? 
b) Xet cac menh de P : "36 chia het cho 4 va chia het cho 3"; 

Q: '36 chia het cho 12". 
i) Phat biSu m&nh deP ^ Q, Q=> P va P <:>Q. 
ii) Xet tinh dung - sai cCia menh de P <^Q. 



5. Khai ni^m menh de chura bien 

Vi du 7. Xet cac cau sau day. 

(1) "n chia hit cho 3", (vdfi nlas6ta nhien). 

(2) "y>x + 3", (vdi jc va j la hai s6 thuc). 

M6i cau tren diu la m6t cau khang dinh chiia mot hay nhilu biln nhan gia tri 
trong mdt tap hop Xnao do. Tfnh dung - sai cua chung tuy thuOc vao gia tri cu 
thi ciia cac biln do. Nlu cho cac bien nhflng gia tri cu thi trong tap X thi ta 
dugc nhiMg menh dl. Chang han, nlu ki hieu cau (1) la P{n) thi ^(6) la 
"6 chia hit cho 3", do la menh dl dung ; nlu ki hieu cau (2) la Q{x ; y) 
thi Qil ; 2) la "2 > 1 + 3", do la menh dl sai. D 

Cac cdu kie'u nhu cdu (l)vd cdu (2) duac goi Id nhiing rhenh dechifa Men. 

H4| Cho minh di chura bien P{x): "x > x'^" vdi x la so thuc. Hoi m6i menh di P{1) 

va p\-\ dOng hay sai? 

6. C^c ki hieu V va 3 

a)KihieuV 

Cho menh dl chura biln P(x) vdi x e X Khi do khang dinh 
"Vdri moi x thuOc X,F(x) dung" (hay "P{x) diing vdi moi x thuCc X') (1) 

la mdt menh dl. Menh dl nay diing nlu vdi XQ bat ki thudc X P(XQ) la menh dl 

dung. Menh dl nay sai nlu c6 XQGX sao cho P(,XQ) la menh dl sai. 

Menh dl (1) dugc ki hieu la 
"VxeX, P{x)" hoac "VxGX: Pix)". 

Kf hieu V doc la "vdi moi". 

ViduS 

a) Cho menh dl chiia biln P(x) : "x^ -2x + 2>0" v6i x la s6 thuc. Khi do 
menh d l " VA: e M, P{x)" diing vi vdi b^t ki x G R ta diu c6 

X^-2JC + 2 = ( X - 1 ) ^ + 1 > 0 . 

b) Cho menh dl chiia biln P(n): "2" +1 la s6' nguyen to" vdi nlas6m nhien. 
Khi do, menh dl "V« G N , P(n)" sai vi vdi « = 3 thi P(3) : "2^ + 1 la s5 

,. ngiiyen tff" la menh dl sai. D 

H5 Cho m§nh di chCfa bi6n P(n):"«(« + !) la sole"vdin la songuy§n. PhatbiSu 

m§nh di"We Z, P{n)". Menh di nay dung hay sai ? 



b)Kihieu3 

Cho menh dl chiia bien P(jc) vdi x G X. Khi do, khang dinh 
"T6n tai x thu6c Xdl P(jc) dung" (2) 

la mgt menh dl. Menh dl nay diing nlu c6 XQ eX dl Pix^) la menh dl 
diing. Menh dl nay sai nlu vdi XQ b^t ki thugc X P(xo) la menh dl sai (noi 
each khac la kh6ng c6 XQ nao thu6c Xdl P{XQ) la menh dl diing). 

Menh dl (2) dugc kf hieu la 

"3x G X P(x)" hoac "3x e X : P{x)". 

Kfhieu3dgcla"t6iltai". 

Vidu9 

a) Cho menh dl chiia biln Pin) : " 2" +1 chia hit cho n" vdi n la s6 tu nhien. 
Khi do, menh dl "3n G N , P{n)" diing vi vdi n = 3 thi P(3) : " 2^ +1 chia hit 
cho 3" la menh dl dung. 

b) Cho menh dl chiia biln P(x) : "(JC - if < 0" vdi x la s6 thuc. Khi do, menh dl 

"3x G M, P(xy la menh di sai vi vdi b& ki XQ G M, ta diu c6 (XQ -1)^ > 0. n 

H6 Cho menh di chda bien Q{n) : "2" - 1 la so nguyen to" vdi n la so' nguyen 

daong. Phat biSu menh di "3n e N*, g(n)". Menh di nay dung hay sal ? 

Menh de phii dinh cua menh de c6 chura ki hieu V, B 

Vi du 10. M6nh d^ phu dinh cua m6nh di "Vdi moi s6' tu nhi6n n, 2 +1 la s6 

nguyen t6'" la "T6n tai s6' tu nhien « de 2 +1 kh6ng phai la s6 nguyen t6'". n 

Cho menh de chvca Men P(x) v&i x e X Menh de phu dinh cua 
menh de"^x G X, P{xy Id 

. " 3 X G X F(x)"-

Vi du 11. Menh dl phii dinh cua menh dl "Trong Idfp em c6 ban khCng thfch 
m6n Toan" la "Tat ca cac ban trong Idfp em diu thfch mdn Toan". D 

Cho menh de chvca bien P(x) vdi x e X Menh de phii dinh cua 
menh de "3x G X P(.x)" Id 

"Vx G X, Jix)". 

H7| Neu menh di phCi dinh cQa menh di "TSt ca cac ban trong Idp em diu cd 

may tinh". 



Cau hoi va bai tap 

1. Trong cac cau dudi day, cau nao la menh dl, cau nao khong phai la menh dl ? 
Nlu la menh dl thi em hay cho bilt no diing hay sai. 

a) Hay di nhanh len !; b) 5+ 7+ 4= 15; c) Nam 2002 la nam nhuan. 

2. Neu menh d6 phii dinh ciia m6i menh dl sau va xac dinh xem menh dl phu 
dinh do dung hay sai. 

2 
a) Phuong tnnh x - 3x + 2 = 0 c6 nghiem. 
b )2^^ - l ch iah l t cho l l . 
c) C6\6s6s6 nguyen t6'. 

3. Cho tii giac ABCD. Xet. hai menh d l : 
P : "Tii giac A5CD la hinh vu6ng", 

Q : "Tur giac ABCD la hinh chu: nhat c6 hai ducfng cheo vuong goc". 

Phat bilu menh dl P «• 2 bang hai each va cho bilt menh dl do diing 
hay sai. 

4. Cho menh de chiia bien P(n) : "n - 1 chia het cho 4" vdi n la s6 nguyen. Xet 
xem m6i menh dl P(5) va ̂ (2) diing hay sai. 

5. Neu menh dl phu dinh cua m6i menh dl sau : 

a) Vrt G N*, «^ - 1 la bOi cua 3 ; b) Vx G R, x^ - x + 1 > 0 ; 

d) 3n G N, 2" + 1 la s^ nguyen t6; c) 3x 

e)Vn 

« ^ > 

G Q , X ^ 

G N , 2 " 

^ ^ 

= 3 ; 

>« + 2. 

w CAC SO PHEC-MA 

C^c s6 F„ = 2 "̂ +1 dUOc goi la cac so Phec-ma. Menh de F : "Vn e N, 2 "̂ +1 la so 
nguyen to" do nha toan hoc 161 lac Phec-ma (P. Femnat, 1601 - 1665) neu ra khi ong 
nh§n xet th^y cac s6 F^ = 3, F, = 5, Fj = 17, Fj = 257, F^ = 65 537 deu la so nguyen to. 
Nha toan hoc thien tai Ole (L. Euler, 1707 - 1783) da chiing to menh de F sai bang 
c^ch chi ra v6i /I = 5 ta CO F5 = 2̂ ^ +1 = 4 294 967 297 = 641 x 6 700 417 chia het cho 641, 
khdng phSi Id so nguyen to. 



L2 
AP DUNG MfiNH Dfi vAO 
SUY L U A N T O A N H O C 

1. Dinh li va churng minh dinh \i 

Vi du 1. Xet dinh If "Nlu n la so tu nhien le thi n^ - I chia hit cho 4". 

Dinh If nay dugc hieu m6t each dSy du la "Vdi moi s6 tu nhien n, nlu n la s6' 

le thi n - 1 chia hit cho 4". 

Trong toan hoc, dinh li la mot menh de diing. Nhieu dinh li duac 
phat bieu dudi dang 

"VxeX,Pix)^Q(xy, (1) 
trong do P(x) vd Q(x) Id nhung menh de chiJta bien, X Id mdt tap 
hap nao dd. 

Chung minh dinh li dang {I) la dUng suy luan vd nhiing kien thiJCc 
da bie't de khdng dinh rang menh de {I) Id dung, ti(c Id can chAng 
to rang vai moi x thudc Xmd P(x) dung thi Q(x) diing. 

Co the chiing minh dinh If dang (1) mdt each true tilp hoac gian tilp. 

• Phep chiing minh true tilp g6m cac budc sau : 
- L^y X tuy y thuSc Xma P(x) dung ; ' 
- Dung suy luan va nhiing kiln thiic toan hgc da bilt dl chi ra rang Q(x) diing. 

Vi du 2. Hay chiihg minh true tilp dinh If neu of vf du 1. 

Chicng minh. Cho n la s6' tu nhien le tuy y. Khi do, n = 2^ -h 1, ^ G N. 

Suy ran^-l=4A:^ + 4^+l- l=4A;(A:+l) chia hltcho4, D 

Doi khi viec chiing minh true tilp m6t dinh If gap kho khan. Khi d6, ta diing 
each chiing minh gian tilp. M6t each chiing minh gian tilp hay dugc diing la 
chiing minh bang phan chiing. 

• Phip chiing minh phan chiing g6m cac budc sau : 

- Gia sii ton tai XQ thu6c Xsao cho P{XQ) diing va Qix^ sai, die Ik menh dl (1) 
la menh dl sai; _ 

- Dung suy luan va nhiing kiln thiic toan hgc da bilt di di.din mau thu&i. . 

10 



Vi du 3. Chiing minh bang phan chiing dinh If "Trong mat phang, cho hai 
ducfng thang a yah song '̂song vdi nhau. Khi do, mgi ducttig thang cat a thi 
phai cat &". 

Chiing minh. Gia six t6n tai ducttig thang c cat a nhung song song vdi b. Goi M 
la giao dilm cua ava c. Khi do, qua M c6 hai dudtng thang a va c phan biet 
cung song song vdi b. Dilu nay mau thuin vdi tien dl 0-clit. D 

m l ChCmg minh bang phan chdng dinh li "Vdi mglso tu nhien n, neu 3n + 2la sole 
th]nlas6li". 

2. Dieu kien cdn, di^u kien du 

Cho dinh li dudi dang 
"\/x&XP{x)^Q{xf. (1) 

P{x) duac goi Id gia thiet vd Q{x) Id ket luan ciia dinh li. 

Dinh If dang (1) con dugc phat bilu : 

P(x) Id dieu Men du deed Q(x) 
hoac 

Q(x) Id diSu kien cdn deed P(x). 

Vi du 4. Xet dinh If "Vdi mgi s6' tu nhien n, nlu n chia hit cho 24 thi no chia 
hit cho 8". 

Khi dd, ta noi "n chia hit cho 24 la dilu kien du dl n chia hit cho 8" hoac 
ciing noi "n chia hit cho 8 la dilu kien eSn dl n chia hit cho 24". D 

H2J Djnh li trong vi du 4 cd dang "V« e N, P{n) => Q{n)". Hay phat biiu hai menh de 

chda bi^n P(n) va Q{n). 

3. Dinh li dao, dieu kien can va du 

Xet menh dl dao cua dinh If dang (1) 

" V X G A ; G ( X ) ^ / ' ( X ) " . (2) 

Menh dl (2) c6 thi diing, c6 thi sai. Nlu menh dl (2) dung thi no dugc ggi la 
dinh liddo cua dinh If dang (1). Luc do dinh li dang (1) se dugc ggi la dinh li 
thudn. Dinh If thuan va dao c6 thi vilt ggp thanh mgt dinh If 

" V X G X , P(x)<:>e(x)". 
Khi do, ta n6i 

P(x) la dieu kien cdn vd du deed Q(x). 

11 



Ngoai ra, ta con noi "P(x) nlu va chi nlu 2(x)" hoac "P(x) khi va chi khi 
Q(xy hoac "Dilu kien cdn va dii dl c6 P(x) la c6 ^(x)". 

H3| Xet dinh li "Vdi moi so nguyen dUdng n, n khdng chia het cho 3 khi va chi khi 

r? chia cho 3 dU 1". 
S(> dung thuat ngur "diiu kien can va dO" de phat biSu dinh li tren. 

Cau hoi va bai tap 

6. Phat bilu menh dl dao ciia dinh If "Trong mCt tam giac can, hai duong cao ting 

vdi hai canh ben thi bang nhau". Menh dl dao do diing hay sai ? 

7. Chiing minh dinh If sau bang phan chiing : 

"Neu a, b la hai so duong thi^a + b> lyfab ". 

8. Sii dung thuat ngir "dilu kien dii" de phat bilu dinh If "Nlu a va ft la hai so hiiu 

ti thi tong a + b ciing la so hiiu ti". 

9. Stt dung thuat ngii "dilu kien cdn" dl phat bilu dinh If "Neu m6t s6 tu nhien 

chia hit cho 15 thi no chia hit cho 5". 

10. Sir dung thuat ngii "dilu kien c&i va dii" di phat bilu dinh If "Mot tii giac nOi tilp 

dugc trong mot du5ng tron khi ya chi khi tong hai goc doi dien cua no la 180°". 

11. Chiing minh dinh If sau bang phan chiing : 

"Nlu n la s6'tu nhien va n chia hit cho 5 thi« chia hit cho 5". 

^ • ^ 

^ 

DOI NET VE GIOOC-GIO BUN 
NGL/OI SANG LAP RA LOGIC TOAN 

Gio6c-gio Bun sinh ngay 2-11-1815 6 Luan Don. Ong la con trai mot nha ban tap ho^ 
nho. VI nh^ ngheo nen tii nSm 16 tudi ong da phai tim viec lam de kiem tien dd dan 
cha me. Ong bat dau day hoc tCr khi do. Nam 20 tuoi, ong md mot trudng tir d qu§ 
nha. vera cam cui day hoc, ong vCra ra sure tu hoc, tich luy von kien thurc toan hoc. 
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Hoan toan bang cac kien thiic tu hoc, ong da bat tay vao 
nghien ciiu v6i m6t niem say me I6n lac trong hoan canh kinh 
te kho khan thieu thon. V6i nang khieu, sU thong minh va 
niem say me toan hoc, ong da dat dugc mot so ket qua va bat 
dau noi tieng nhd nhiing cong trinh cCia minh nhi/ : "Giai tfch 
to^n hoc cCia logic", "Cac djnh luat cua tu duy". Nhd do, ong 
dugc bd nhiem lam Giao su'toan cua trudng NOr hoang 6 Ai-len 
(Ireland) tCr nam 1849 cho den cuoi ddi. Mot dieu kha thu vi la 
ngUSi con gai ciia ong chi'nh la nOr van sT £-ten Bun (Eten Boole), 
tac gia cCia cuon tieu thuyet "Ruoi trau" rat noi tieng. 

' Ong mat ngay 8-12-1864, thp 49 tuoi. Cupc ddi va sU nghiep 
cua ong la mot tam guong sang dang de chiing ta noi theo ve tinh than khac phuc kho 
khan, lao dong can cCi, kien nhan hoc tap va say me nghien cCJUi, sang tao. 

Giooc-gio Bun 
(George Boole, ^8^5-

Luyen tap 

12. Diln da'u "x" vao 6 thfch hgp trong bang sau 

cau 

2'^ - 1 chia hit cho 5. 

153 la s6' nguyen td. 

Ca[m da bong cr day ! 

Ban CO may tfnh khong ? 

Khong la m^nh dl M^nh dl dung Menh de sai 

13. Neu menh dl phii dinh ciia m6i menh dl sau : 

a) Tii giac ABCD da cho la mdt hinh chii nhat; 

b) 9801 la s6' chfnh phuong. 

14. Cho tii giac ABCD. Xlt hai menh dl 

P:"Tvt giac ABCD c6 tdng hai goc d6i la 180°"; 

Q : "Tii giac ABCD la tii giac n6i tilp". 

Hay phat bilu menh diP^>Q\a cho bilt menh dl nay diing hay sai. 
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15. Xet hai menh dl 

P : "4686 chia hit cho 6"; Q: "4686 chia het cho 4". 

Hay phat bilu menh diP => Q va cho bilt menh dl nay diing hay sai. 

16. Cho tam giac ABC. Xet menh dl "Tam giac ABC la tam giac vu6ng tai A nlu 

va chi nlu AB^ + AC^ = BC^". Khi vilt menh dl nay dudi dang P <> Q, hay 

neu menh dl P va menh diQ. 

17. Cho menh de chiia biln P{n) : "n = n^" vdi n la s^ nguyen. EAki d&i "x" vao 6 

vu6ng thfch hgp. 

a)P(O) 

b)P(l) 

c)Pi2) 

d)P(-l) 

e) 3n G Z, Pin) 

g)V«GZ,.P(n) 

Dung Q 

D u n g Q 

D u n g Q 

Diing Q 

Diing Q 

DtogQ 

SaiQ 

SaiQ 

SaiQ 

Sai[] 

SaiQ 

SaiD-

18. Neu menh dl phu dinh cua ni6i menh dl sau : 

a) Mgi hgc sinh trong Idfp em diu thfch m6n Toaii; 

b) Co m6t hgc sinh trong Idfp em chua bilt svt dung may tfnh ; 
*, 

c) Mgi hgc sinh trong Idfp em diu bilt da bong ; 

d) Co m6t hgc sinh trong I6p em chua bao gi5 dugc tam biln. 

19. Xac dinh xem cac menh dl sau day diing hay sai va neu menh dl phu dinh cua 
m6i menh dl do : 

a) 3x G R, X = 1 ; 

b) 3n G N, «(« + 1) la mot so chfnh phuofng ; 

C ) V X G E , ( x - l ) ^ ^ x - l ; 

d) V« G N, «^ +1 khOng chia hit cho 4. 
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20. Chgn phuong an tra Idi dung trong cac phuofng an da cho sau day. 

Menh dl "3x e R, x^ = 2" khang dinh rang : 

(A) Binh phuong cua m6i s6 thuc bang 2. • 

(B) Co ft nh^t m6t s6 thuc ma binh phuofng cua no bang 2. 

(C) Chi CO m6t s^ thuc c6 binh phuofng.bang 2. 

(D) Nlu X la mdt s6'thuc thi x^ = 2. 

21. Kf hieu Xla tap hgp cac cdu thu x trong doi tuyIn bong rd, Pix) la menh dl 
chiia biln "x cao tren 180 cm". 

Chgn phuofng an tra loi dung trong cac phuong an da cho sau day. ' 

Menh dl "Vx G A; P(x)" khang dinh rang : 

(A) Mgi cdu thu trong doi tuyIn bong rd diu cao tren 180 cm. 

(B) Trong sd cac cdu thu cua d6i tuyIn bong rd c6 mSt sd clu thii cao tren 
180 cm. 

(C) Bdt cii ai cao tren 180 cm diu la cdu thu ciia d6i tuyIn bong rd. 

(D) Co m6t sd ngudi cao tren 180 cm la cdu thii cua d6i tuyIn bong rd. 

TAP HOP VA cAC PHEP T O A N 

TRfiN T A P H O P 

1. T^phop 

6 Idfp dudi, chiing ta'da lam quen vdi khai niem tap hgp. Nhdf lai rang 

Tap hop la m6t khai niem ca ban cua toan hgc. Ta hiiu khai niem tap hgp qua 
cac vf du nhu : Tap hgp tdt ca cac hgc sinh Idfp 10 cua trudfng em, tap hgp cac 
sd nguyen td,... . Thdng thudfng, mdi tap hgp gdm cac phdn tir cung c6 chung 
mdt hay m6t vai tfnh chdt nao dd. 
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Nlu a la phdn tut ciia tap hgp X ta vilt a G X(dgc la : a thu6c X). Nlu a khdng 

phai la phdn tii cua X ta vilt a i X(dgc la : a khCng thu6c X). Dl cho ggn, d6i 

khi "tap hgp" se dugc ggi tat la "tap". 

Ta thudfng cho m6t tap hgp bang hai each sau day. 

/) Liet ke cac phdn tic cua tap hap. 

m Viet tap hop tat ca cac chCr cai cd mat trong dong chO "Khdng cd gi quy hon 

ddclap tudo". 

2) Chi rd cac tinh chdt dac trung cho cac phdn tic cua tap hap. 

H2 
a) Xet tap hop A = { « e N | 3 < n < 20}. Hay viet tap A bang each lidt ke cac phin tit 

ciia nd. 

b) Cho tap hap B = {-15 ; -10; -5 ; 0; 5 ; 10; 15}. Hay viet tap B bang each chiro cac 
tinh chat dac trung cho cac phin tCt cQa nd. 

Noi chung, khi noi din tap hgp la noi din cac phdn tk cua nd. Tuy nhien, 

ngudi ta ciing xet ca tap hgp khdng chiia phdn tit nao. Tap hgp nhu vdy ggi la 

tap rSng va dugc kf hieu la 0 . 

2. Tap con va tap hofp bang nhau 

a) T^p con 

Tap A duac goi Id tap con cua tap B vd ki hieu IdAczB neu moi 

phdn tvc cua tap A deu Id phdn tie cua tap B' 

A c: fi <» (Vx, X G A => X e 5). 

Nlu A c 5 thi ta cdn noi tdp A bi chiia trong tap B hay tap B chiia tap A va cdn 

vilt la 5 ID A. 

Tii dinh nghIa tap con, dl thdy tfnh chdt bac cdu sau 

( A c 5 v a B c C ) = > ( A c C ) . 

Cling de thdy mdi tap hgp la tap con cua chfnh nd. 

Ngudi ta coi 0 la tap con ciia mgi tap hgp, tiic la 0 c A vdi mgi tap A. 
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H3| Cho hai tip hap A = {n e 

cho 12}. HdiA cBhayBczA? 

b) Tap hgp bling nhau 

n chia het cho 6} va B = [n n chia het 

Hai tap hap AvdB duac ggi la bang nhau vd ki hieu ldA=B neu 
mdi phdn tic ciia A Id mdt phdn tic cOa B vd mdi phdn tic cua B 
ciing Id mot phdn tic cua A. 

Tii dinh nghia nay, ta c6 
A = 5 o ( A c 5 v a 5 c A ) . 

Hai tap hgp A va B kh6ng bang nhau (hay khac nhau) dugc kf hieu laA^B. 
Nhu valy, hai tap hgp A va 5 khac nhau nlu cd mOt phdn tir cua A khong la 
phdn tir cua B hoac c6 mot phdn tir cua B kh6ng la phdn tii ciia A. 

H4| Xet dinh li "Trong mat phang, tap hap cac di4m each diu hai mut cOa mdt 

doan thing la dudng trung true eOa doan thing dd". 

Day cd phii la bai toan chuTng minh hai tap hap bang nhau khdng ? Neu cd, hay neu 
hai tap hap dd. 

c) Bieu do Ven 

Cac tap hgp c6 thi dugc minh hoa true quan bang hinh 
ve nh5 bilu dd Ven do nha toan hgc ngudi Anh Gidn 
Ven (John Venn) Idn ddu tien dua ra vao nam 1881. 
Trong bilu dd Ven, ngudi ta diing nhiing hinh gidi han 
bdi mOt dudng khep kfn dl bilu diln tap hgp. 

Chang ban, hinh 1.1 the hien tap A la tap con cua tap B. Hinh 1.1 

Vi du 1. Chiing ta da bilt tap hgp sd nguyen ducfng N , tap hgp sd tu nhien N, 

tap hgp sd nguyen Z, tap hgp sd hiiu ti Q va tap hgp sd thuc R. 

Ta cd cac quan he sau 

N c N c Z c 

H5| Ve biSu d6 Ven md ta cac quan he tren. 
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3. Mot so cac tap con cua tap hgfp so thuc 

Trong cac chuong sau, ta thudng sir dung cac tap con sau day cua tap sd thuc ] 

Ten goi va ki hieu Tsiphgp Bieu diln tren true so 
(phdn khdng bi gach cheo) 

Tap sd thuc (-00 ; +00) 

Doan [a;b] 

Khoang (a; b) 

Nira khoang [a ; b) 

Nuta khoang (a ; b] 

Nira khoang (-00 ; a] 

Nira khoang [a ; +00) 

Khoang (-00; a) 

Khoang (a; +00) 

0 
-+-

{X G 

{X G 

X G 

\a<x<b} 

\a<x<b} 

\a<x<b} 

\a<x<b} 

\x<a] 

HH+hhh. f HHIHIH> 

mum, f • > 
IHIIfHH* 

a 

a 
////////^ 

b 
• ^ 

ymititiii*' 

b 

• ^ 

//////////» 

{ x G R | x > a } 

{x G R i x < a } 

{x G R \x>a} 

a 

a 
)///////////> 

a 
////////^ 

Trong cac ki hieu tren, kf hieu -c» dgc la am v6 cue, kf hieu +00 dgc la ducfng 
v6 cue •,avab dugc ggi la cac ddu miit cua doan, khoang hay nira khoang. 

H6J Hay ghep mdi y d cot trai vdi mdt y d cot phai cd cung mdt ndi dung thanh cap. 

a ) A : € [ l ; 5 ] ; 

b ) x € ( l ; 5 ] ; 

c) J: 6 [5 ; +00); 

d) A-£( -«) ; 5 ) ; 

1 )1<A:<5; 

2)A:<5; 

3);c>5; 
4) l<x<5; 
5)1<A:<5. 
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4. Cac phep toan tren t$p hop 

a) Phep hgp 

Hap cua hai tap hap A vd B, ki hieu Id A uB, Id tap hap bao 
gdm tdt cd cac phdn tic thudc A hoac thudc B. 

A U B = { X | X G A hoac x G B). 

Tren bilu dd Ven (h.1.2), phdn gach cheo bieu 
diln hgp cua hai tdp hgp A\aB. 

Vi du 2. Cho doan A = [-2; 1] va khoang 5 = (1; 3). 
Ta CO Hinh 1.2 

A u 5 = [-2 ; 3 ). D 

b) Phep giao 

Giao cua hai tap hap A vd B, ki hieu Id A n B, Id tap hap bao 
gdm tdt cd cac phdn tic thudc cd A vd B. 

A n 5 = {x|x G A va x G B}. 

Tren bilu dd Ven (h.1.3), phdn gach cheo bilu 
diln giao cua hai tap hgp A va B. 

Nlu hai tap hgp A va 5 khong cd phdn i\t chung, 
nghia la A n 5 = 0 thi ta ggi A va J5 la hai tap 
hgp rdi nhau. 

Vi du 3. Cho niia khoang A = (0 ; 2] va doan B=[l; 4]. Ta cd 

A n B = [ l ; 2 ] . . 

Hinh 1.3 

U 

H7| Goi A la tap hop cac hoc sinh gidi Toan cCia trudng em, B la tap hap cac hoc 
sinh gidi Van cQa trudng em. Hay md ta hai tap A u B via A r\ B. 

c) Phep Idy ph^n bu 

Cho A Id tap con cm tap E. Phdn bU cua A trong E, ki hieu Id Ĉ Â  \ 
Id tap hop tdt cd cdcphdn tic cua E md khong la phdn tii ciia A. 

(1) C l̂  chii (Mu tien ciia tir tieng Anh "complement" c6 nghia phdn bii, b6 sung. 
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Tren bilu d6 Ven (h.1.4), phdn gach cheo bilu diln 
phdn bii ciia tap A trong E. 

Vi du 4. Phdn bu ciia tap cac sd tu nhien trong tap cac 
sd nguyen la tap cac sd nguyen am. Phdn bii cua tap 
cac sd le trong tap cac sd nguyen la tap cac sd chan. n 

H8| a) Phan bu cQa tap sohOu tiQ trong R la tap nao ? Hinh 1.4 

b) Gia sOr A la tap hap cac hoc sinh nam trong Idp em, B la tap hdp cac hgc sinh 
trong Idp em va D la tap hap cac hoc sinh nam trong trudng em. Hay md ta cac tap 
hgp : CgA ; C^A. 

CHUY 

V6i hai tap hgp A, B bdt ki, ngudi ta con xet hieu cua hai tap hgp 
Ava5. 

Hieu ciia hai tap hop A vd B, ki hieu Id A\B, la tap hap bao 
gdm tdt cd cac phdn tic thudc A nhung khdng thudc B. 

A\i5= {x |x G A va X ^ B). 

Tren bilu dd Ven (h.1.5), phdn gach cheo bilu diln 
hieu ciia hai tap A va B. 

Vi du 5. Cho niia khoang A = (1 ; 3] va doan B=[2; 4]. 
Khid6,A\fi = (l ;2). 

Tii dinh nghia ta thay, neu A cz £ thi 

CEA=E\A. 
Hinh 1.5 

Cau hoi va bai tap 

22. Vilt mdi tdp hgp sau bang each liet ke cac phdn tir ciia nd : 

a) A = {x G R I (2x - x^)(2x^ —3x - 2) = 0} ; 

h)B={neN*\3<n^<30}.-

23. Vilt mdi tap hgp sau bang each chi ro cac tfnh chdt dac trung cho cac phdn tit 

cua no : 
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a)A = { 2 ; 3 ; 5 ; 7 } ; b )5= {-3 ; - 2 ; - 1 ; 0 ; 1 ; 2 ; 3} ; 

c ) C = { - 5 ; 0 ; 5 ; 1 0 ; 15}. 

24. Xet xem hai tap hgp sau c6 bang nhau khSng : 

A = {x e R I (x - l)(x - 2)(x - 3) = 0} va5 = {5 ; 3 ; 1}. 

25. GiasirA= { 2 ; 4 ; 6 } , f i = { 2 ; 6 } , C = {4; 6} v a D = { 4 ; 6 ; 8}. Hay xac 
dinh xem tap nao la tap con cua tap ndo. 

26. Cho A la tap hgp cac hgc sinh Idfp 10 dang hgc d trudfng em va B la tap hgp 
cac hgc sinh dang hgc m6n Tilng Anh ciia trudfng em. Hay diln dat bang Idi 
cac tap hgp sau : 

a ) A n f i ; b ) A \ B ; c ) A u 5 ; d)fi\A. 

27. Ggi A, B, C, D, E wa F Idn lugt la tap hgp cac tii giac Idi, tap hgp cac hinh 
thang, tap hgp cdc hinh binh hanh, tap hgp cac hinh chii nhat, tap hgp cac hinh 
thoi va tap hgp cac hinh vu6ng. Hoi tap nao la tap con ciia tap nao ? Hay diln 
dat bang Idi tap DnE. 

28. ChoA = {1 ; 3 ; 5 } v a 5 = {1 ; 2 ; 3}. Tim hai tap hgp (A\5) u (5\A) va 
(A u fi) \ (A n 5). Hai tap hgp nhan dugc la bang nhau hay khac nhau ? 

29. Diln ddu "x" vao 6 trdng thfch hgp. 

a) Vx G R, X G (2,1 ; 5,4) =:> x G (2 ; 5) Dung Q Sai [ ^ 

b) Vx G R, X G (2,1 ; 5,4) => x G (2 ; 6) Diing [ ^ Sai | ^ 

c) V X G R , - 1 , 2 <x< 2 ,3 :^-1 <x< 3 Diing | | Sai | | 

d ) V x G R , - 4 , 3 < x < - 3 , 2 = > - 5 < x < - 3 Diing | | Sai | | 

30. Cho doan A = [-5 ; 1] vakhoangB = (-3 ; 2). TimA u 5 vaA n B . 

Luyin tap 

31. Xac dinh hai tap hgp A va B, bilt rang : 

A \ f i={ l ; 5 ; 7 ; 8 } , 5 \ A = {2; 10} vaA n B = {3 ; 6 ; 9}. 

32. C h o A = { l ; 2 ; 3 ; 4 ; 5 ; 6 ; 9 } , B = { 0 ; 2 ; 4 ; 6 ; 8 ; 9 } v a C = { 3 ; 4 ; 5 ; 6 ; 7 } . 
Hay tim A n (fi \ C) va (A n B) \ C. Hai tap hgp nhan dugc bang nhau hay 
khac nhau ? 

21 



33. Cho A va 5 la hai tap hgp. Diing bilu dd Ven dl kilm nghiem rang : 

a ) ( A \ B ) c A ; b ) A n ( B \ A ) = 0 ; c)A u (5 \A)=A u 5 . 

34. Cho A la tap hgp cac sd tu nhien chan khdng Idfn hon 10, B = {n & N \ n < 6} 

va C = {« G N I 4 < n < 10}. Hay tim : 

a ) A n ( 5 u C ) ; b) (A\B) u (A\C) u (5\C). 

35. Diln ddu "x" vao 6 trdng thfch hgp. 

a)ac:{a;b] Dung P j Sai | [ 

b) [a}cz{a; b) Diing Q Sai | |. 

36. Cho tap hgp A= {a;b;c •,d}. Liet ke tdt ca cac tap con cua A cd : 

a)Baphdnt6; b) Hai phdn t6; c) Khdng qua m6t phdn tur. 

37. Cho hai doan A = [a ; a + 2] va B = [b ; b + 1]. Cac sd a, b cdn thoa man dilu 
kien gi dl A n 5 5t 0 ? 

38. Chgn khang dinh sai trong cac khang dinh sau : 

(A) Q n R = Q ; (B) N* n R = N*. 

(C) Z u Q = Q ; (D) N u N * = Z. 

39. Cho hai nira khoang A = (-1 ; 0] va 5 = [0 ; 1). Tim A u B, A n 5 va CRA. 

40. ChoA={«GZIn = 2yt, ytGZ} ; 

B la tap hgp cac sd nguyen cd chii sd tan ciing la 0, 2,4, 6, 8 ; 

C= {«GZIn = 2/:-2,/tGZ) ; 

D= {nGZI« = 3A: + l, A;GZ}. 

Chiing minh rang A = B, A = CvaA^D. 

41. Cho hai niia khoang A = (0 ; 2] , B = [1 ; 4). Tim C^iA u B) vaC^iA n B). 

42. ChoA={a,b,c},B={b,c,d},C={b,c,e}. 

Chgn khang dinh diing trong cac khang dinh sau : 

(A)Au(BnC) = ( A u B ) n C ; (B)Au(BnC) = ( A u 5 ) n ( A u Q ; 

(C) (A u 5) n C = (A u 5) n (A u C); (D) (A n 5) u C = (A u B) n C. 
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TI^U sCr NHA TOAN HOC CAN-TO 

Gh6-o6c Can-to 
(Georg Cantor, 1845-1918) 

Can-to sinh ngay 3-3-1845 tai Xanh Pe-tec-bua trong mot gia 

dinh CO bd la mot thuong gia, me la mot nghe sT. Tai nSng va 

long say me toan hoc cua ong hinh thanh rat s6m. Sau khi tdt 

nghiep pho thong mot each xudt sac, ong 6m ap hoai bao di 

sau vao toan hoc. Bd cCia ong mudn ong trd th^nh mot kT sU 

vi nghe nay kiem dUdc nhieu tien hdn. Nhung ong da quyet 

tam hoc saii ve toan va cudi cung, ong thuyet phuc dugc cha 

bang long cho ong theo hoc nganh Toan. Ong viet thu cho 

cha dai '^ nhu sau : "Con rat sung sirdng vi cha da ddng 'j cho 

con theo dudi hoai bao cGa con. Jam hdn con, co the con 

song theo hoai bao ay". 6ng bao ve luan an Tien sT tai trudng dai hoc Bec-lin vao 

nam 1867. TCr n§m 1869 den 1905, ong day d trUdng dai hoc Ha-lo (Halle). Ong Id 

ngu'di sang lap nen If thuylt tap hdp. Ngay sau khi ra ddi, li thuylt tap hdp da la cd 

sd cho mot cuoc each mang trong viet sach va giang day toan. NhOrrig c6ng trinh 

toan hoc cGa ong da de lai ddu dn sku sac cho cac th i he cac nhd toan hoc Idp sau. 

Nam 1925, Hin-be (D. Hilbert), nha toan hoc loi lac cOa the ki XX da viet: "161 da 

tim thdy trong cac cong trinh cOa 6ng ve dep cGa hoa va tri tue. T6i nghT ring d6 \k 

dinh cao cCia hoat dong trf tue cCia con ngudi". TCr nam 40 tudi, tuy c6 nhuTig thdi ki 

dau dm phai nam vien nhimg ong van kh6ng ngCrng sang tao. Mot trong nhOfng 

c6ng trinh quan trong cOa ong da dUdc hoan thanh trong khoang thdi gian giura hai 

cdn dau. Ong mat ngay 6-1-4518 tai mot benh vien d Ha-ld, tho 73 tuoi. 
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\4 SO GAN DUNG VA SAI SO 

1. So gan dung 

Trong nhilu trudng hgp, ta kh6ng 
bilt dugc gia tri diing ciia dai lugng 
ta dang quan tam ma chi bilt gia tri 
gdn diing cua no. Ca hai kit qua do 
ehilu dai chile ban b hinh ben chi la 
cac gia tri gdn dung vdi ehilu dai 
thuc cua chile ban. 

H1| Theo Tdng cue Thong ke, dan so' nude ta tai thdi diem ngay 1-4-2003 la 80 902,4 

nghin ngudi, trong dd so nam la 39 755,4 nghin ngUdi, so nOrla 41147,0 nghin ngUdi; 
thanh thi cd 20 869,5 nghin ngudi va ndng than c6 60032,9 nghin ngudi. 

Hoi cac so lieu ndi tren la so'dung hay so'gan dung ? 

Sai so tuyet doi va sai so tuong doi 

a) Sai sd tuyet doi 

Gia sii a la gia tri diing ciia mdt dai luang vd a Id gia tri gdn diing 
cua a. Gia tri \d -a\phdn anh mice do sai lech giOa a vd a. Ta ggi 
\d -a\ld sai sd tuyet doi ciia sd'gdn dung a vd ki hieu Id A ,̂ ticc Id 

A^ = I a - a | . 

Tren thuc tl, nhilu khi ta khSng bilt a ntn khong thi tfnh dugc chfnh xac A .̂ 
Tuy nhien, ta cd thi danh gia dugc A^ khdng vugt qua m6t sd ducfng d nao dd. 

Vi du 1. Gia siid = yl2 va m6t gia tri gdn dung ciia nd la a = 1,41. Ta cd : 
(1,41)2 ̂  j^gggj < 2 ^ 1,41 < V2 =^ >/2 - 1,41 > 0 ; 
(1,42)2 = 2,0164 > 2=^ 1,42 >V2 ^ >/2 - 1,41 < 0,01. 
Do dd 

^^= | a -a | = |V2-i,4i|<o,oi. 
vay sai sd tuyet ddi cua 1,41 kh6ng vugt qua 0,01. • 



Nlu A„<cfthi a-d<d<a + d. Khi do, ta quy u6c vilt 

a =a±d. 
Nhu vay, khi vilt d =a±d,ta hiiu sd diing d ndm trong doan [a-d;a + d\. 

Bin vay, d cang nhd thi dO sai lech ciia sd gdn diing a so vdfi sd diing a cang 
ft. Thanh thir d dugc ggi la dp chinh xac ciia sd gdn dung. 

H2| Kef qua do chiiu dai mdt cay cau dugc ghi la 152 m ± 0,2 m. Diiu dd cd nghTa 
nhuthenao ? 

b) Sai sd tirofng ddi 

Vi du 2. Kit qua do ehilu cao mot ngoi nha dugc ghi la 15,2 m ± 0,1 m. 

Ta mudn so sanh do chfnh xac ciia phep do nay vdfi phep do ehilu dai cay cdu 
noi trong H2 

Thoat tihin, ta thdy dudng nhu phep do nay c6 do chfnh xac cao hon phep do 
xet trong H2 D 

Dl so sanh d6 chfnh xac ciia hai phep do dac hay tfnh toan, ngucd ta dua ra 
khai niem sai sd tuong ddi. 

Sai sd tuang ddi ciia sd' gdn diing a, kf hieu la <5̂ , la ti sd giita 
sai so tuyet ddi vd lai, tiCc Id 

5 =^. 
" \a\ 

Nlu a = a + (i thi Â  < (i. Do dd 5^ < |—r-
\a\ 

Neu ,—I cang nhd thi chdt luofng cua phep do dac hay tfnh toan cang cao. 
\a\ 

Nguofi ta thudfng vilt sai sd tuong ddi dudfi dang phdn tram. 

• Trd lai vf du 2 d tren, ta thdy : Trong phep do ehilu dai cay cdu thi sai sd 
0,2 

tuong ddi khdng vugt qua -^— « 0,13%. Trong phep do ehilu cao ngoi nha 
152 

thi sai sd tuong ddi khdng vugt qua 
. 0,1 

15,2 
« 0,66%. 

Nhu vay, phep do ehilu ddi cay cdu cd do chfnh xac cao hon. D 

H3| S6 a dugc cho bdi gia tri gan dung a = 5,7824 vdi sai so tuang doi khdng vugt 
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So quy tron 

Trong thuc te do dac va tfnh toan, nhilu Idii ngudi ta chi cdn bilt gia tri gdn 
dung cua mdt dai lugng vdi do chfnh xac nao dd (kl ca Idii c6 thi bilt dugc 
gia tri diing cua no). Khi dd de cho ggn, cac sd thudfng dugc quy tron. 
Tuy miic d6 cho phep, ta c6 thi quy trdn mot sd den hang don vi, hang chuc, 
hang tram, ... hay din hang phdn chuc, hang phdn tram, hang phdn nghin,... 
(ggi la hang quy tron) theo nguyen tac sau : 
• Nlu chii sd ngay sau hang quy trdn nhd hon 5 thi ta chi viec thay thi chit sd 
do va cac chii sd ben phai no bdfi 0. 
• Nlu chii sd ngay sau hang quy tron Idfn hon hay bang 5 thi ta thay thi chii sd 
do va cac chu" sd ben phai nd bdi 0 va c6ng them m6t don vi vao chii sd of 
hang quy tron. 

Vi du 3. Nlu quy trdn sd 7216,4 den hang chuc thi chu" sd b hang quy trdn la 1, 
chii sd ngay sau do la 6 ; do 6 > 5 nen ta cd sd quy trdn la 7220. D 

VI du 4. Nlu quy trdn sd 2,654 den hang phdn tram (tiic la chii sd thii hai sau 
ddu phdy) thi chii sd ngay sau hang quy trdn la 4 ; do 4 < 5 nen sd quy tron 
la 2,65. D 
Ta thdy trong vf du 3 va vf du 4, sai sd tuyet ddi Idn lugt la 

|7216,4-7220| = 3,6 < 5 ; 

12,654 - 2,65 | = 0,004 < 0,005. 

Nhan xet. Khi thay sd' dung bdi sd' quy trdn den mdt hdng ndo dd thi sai so' 
tuyet dd'i cua sd quy trdn khdng vugt qua nica dan vi cua hdng quy trdn. 
Nhu vdy, do chinh xac ciia so quy trdn bang niia dan vi cua hdng quy trdn. 

H4| Quy trdn so 7216,4 den hang dan vi, so'2,654 den hang phan chuc rdi tinh sai 
so' tuyet dd'i eCia so quy trdn. 

CHUY 

1) Khi quy tron sd diing a din m6t hang nao thi ta ndi sd gdii diing 
a nhdn dugc la chfnh xac din hang do. Chang han, sd gdn diing cua 
% chfnh xac din hang phdn tram la 3,14 ; sd gdn dung cua 42 
chfnh xac din hang phdn nghin la 1,414. 

2) Nlu kit qua cudi ciing cua bai toan yeu cdu chfnh xac din hang 

-— thi trong qua tiinh tfnh toan, d kit qua ciia cac phep tfnh trung 
10" 

gian, ta cdn Idy chfnh xac ft nhdt din hang 
jO«+i 
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3) Cho sd gdn diing a vdfi db chfnh xac d (tiic la d = a ± d). Khi 
dugc yeu cdu quy tron sd a ma khong noi ro quy tron den hang nao 
thi ta quy tron sd a din hang thdp nhdt ma d nhd hon mot don vi 
cua hang dd. 

Chang ban, cho a = 1,236 ± 0,002 va ta phai quy tron sd 1,236. Ta 
thdy 0,001 < 0,002 < 0,01 nen hang thdp nhdt ma d nhd hon mot 
dan vi cua hang dd la hang phdn tram. Vay ta phai quy tron 
sd 1,236 din hang ph&i tram. Kit qua la a « 1,24. 

4. Chur so chac va each viet ehu^n so gan diing 

a) Chflf sd chac 

Cho sd'gdn dung a cua sd d vdi do chinh xac d. Trong so a, mdt 
chic sd dugc ggi la chii so chac (hay ddng tin) neu d khdng vugt 
qua nica dan vi cua hdng cd chit so dd. 

Nhan xet. Tdt cd cdc chit so dicng ben trdi chit sd' chac deu Id chit sd' chac. 
Tdt cd cdc chit so dicng ben phai chit so khdng chac deu Id chit so khdng chac. 

Vi du 5. Trong mOt eu6c dilu tra dan sd, nguofi ta bao cao sd dan ciia tinh A la 

1 379 425 ngudfi + 300 ngucri. 

Vi = 50 < 300 < 500 = nen chii sd hang nghin (chii sd 9) la chii 

sd chac. vay cac chii sd chac la 1, 3, 7 va 9 D 

b) Dang chuan ciia sd gan dung 

Trong cdch vilt a = a ± d, ta bilt ngay d6 chfnh xac d ciia sd gdn diing a 
(tiic la a - d <d < a + d). Ngoai each vilt tren, ngudfi ta cdn quy udfc dang 
vilt chudn cua sd gdn diing va khi cho mot sd gdn dung dudfi dang chudn, ta 
ciing bilt dugc d6 chfnh xac cua nd. 

• Nlu sd gdn diing la sd thap phan khdng nguyen thi dang chudn la dang ma 
mgi chit sd cua nd diu la chii sd chac. 

Vi du 6. Cho mdt gia tri gdn diing cua v5 dugc viet dudi dang chudn la 
2,236 (Vs ~ 2,236). 6 ddy, hang thdp nhdt c6 chir sd chdc la hang phdn 

1 _3 

nghin nen dd chfnh xac cua no la —.10 = 0,0005. Do d6, ta bilt dugc : 

2,236 - 0,0005 < Vs < 2,236 + 0,0005. 
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• Neu sd gdn diing la sd nguyen thi dang chudn cua nd la A.10 , trong dd A la 

sd nguyen, 10* la hang thdp nhdt c6 chii sd chac (^ e N). 

(Tii dd, mgi chii sd cua A diu la chii sd chac). 

Vi du 7. Sd ddn cua Viet Nam (nam 2005) vao khoang 83.10^ ngudi (83 trieu 

ngudi). 6 day, k = 6 nen dd chinh xac cua sd gdn diing nay la —.10 = 500000. 

Do dd, ta biet dugc sd dan cua Viet Nam trong Idioang tii 82,5 trieu ngudi din 
83,5 trieu ngudfi. 

CHUY 

Cac sd gdn diing trong "Bang sd vdi bdn chii sd thdp phdn" (bang 
Bra-di-xo) hoac may tfnh bd tui diu dugc cho dudi dang chudn. 

Vi du 8. Diing may tfnh bd tui dl tfnh V2 + Vs, ta dugc kit qua la 
3,14626437. Ta hiiu sd gdn dung nay dugc vilt dudi dang chudn, nd cd dd 

chfnh xac la -r.lQ" . 
2 

(Ddi vdi mdt sd loai may tfnh nhu CASIO fx - 500 MS, ta c6 thi sir dung chiic 
nang dinh tnidc dd chfnh xac cua kit qua da dugc cai sSn trong may). 

CHUY 

Vdi quy udfc vi dang chuan sd gdn diing thi hai sd gdn dung 0,14 va 
0,140 vilt dudi dang chudn c6 y nghia khac nhau. Sd gdn dung 0,14 
CO sai sd tuyet dd'i khdng vugt qua 0,005 cdn sd gdn dung 0,140 cd 
sai sd tuyet ddi khdng vugt qua 0,0005. 

5. Ki hieu khoa hoc ciia mdt so 

Mdi sd thap phan khac 0 diu vilt dugc dudi dang a. 10", trong dd 1 < |a| < 10,« € Z. 

(Quy udc rang nlu n = -m, vdi m la sd nguyen duong thi 10"'" = ). 

Dang nhu thi dugc ggi la ki hieu khoa hgc cua sd dd. Ngudi ta thudfng dung kf 
hieu khoa hgc dl ghi nhiing sd rdt Idfn hoac rdt be. Sd mii n cua 10 trong kf hieu 
khoa hgc cua mdt so cho ta thdy dd Idn (be) cua sd dd. 
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Vi du 9. Khdi lugng ciia Trai Ddt vilt dudi dang ki hieu khoa hgc la 

5,98.10 "̂̂  kg. 

Khdi lugng nguyen tir cua Hidrd viet dudi dang kf hieu khoa hgc la 

l,66.10"2^g. n 

Cau hoi va bai tap 

22 ^ . , , 
43. Cac nha toan hgc cd dai Trung Qud'c da diing phan sd — dl xdp xi sd %. Hay 

danh gia sai sd tuyet dd'i cua gia tri gdn dung nay, bilt 3,1415 <n< 3,1416. 

44. Mdt tam giac cd ba canh do dugc nhu sau: a = 6,3 cm ± 0,1 cm; & = 10 cm ± 0,2 cm 
va c = 15 cm + 0,2 em. Chiing minh rang chu vi P ciia tam giac la 
P-31 ,3 em+ 0,5 cm. 

45. Mdt cai san hinh chfl nhat vdi ehilu rdng la x = 2,56 m + 0,01 m va ehilu dai 
la >; = 4,2 m +0,01m. 

Chiing minh rang chu vi P ciia san la P = 13,52 m ± 0,04 m. 

46. Sir dung may tfnh bd tiii: 

a) Hay vilt gia tri gdn dung cua y/2 chinh xac din hang phdn tram va hang 
phdn nghin. 

b) Vilt gia tri gdn diing cua \JlOO chfnh xac din hang phdn tram va hang 
phdn nghin. 

47. Bilt rang tdc dd anh sang trong chan khdng la 3000001an/s. Hoi mdt nam 
anh sang di dugc trong chan khdng la bao nhieu (gia sir mdt nam c6 365 ngay) ? 
(Hay vilt kit qua dudi dang kf hieu khoa hgc). 

48. Mdt don vi thien van xdp xi bang 1,496.10 km. Mdt tram vii tru di chuyen 
vdi van tdc trung binh la 15 000 m/s. Hoi tram vii tru do phai mdt bao nhieu 
giay mdi di dugc mdt dofn vi thien van ? (Hay vilt kit qua dudi dang kf hieu 
khoa hgc). ' 

49. Vu tru cd tudi khoang 15 ti nam. Hoi Vii tru c6 bao nhieu ngay tudi (gia sir 
mdt nam cd 365 ngay) ? (Hay vilt kit qua dudi dang kf hieu khoa hgc). 
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Bai doe them 
LOAI HG\JO\ DA SCf DUNG CAC HS OEM 
CO SO NAO ? 

Da sd cac dan tdc tren the gi6i dung he dem thap phan de bieu diln cac sd. Tuy 
nhien, ngoai he thap phan con c6 cac he dem cO sd Ichac. 

Cho b la mot sd nguyen dUOng Idn hon 1. Khi do, mgi sd nguyen dUdng n c6 the bieu 

dien duy nhat dudi dang n = a^b'' +ai^_ib'''^ + ... +a^b + aQ, 

b ddy ;t e N, %, a^, ..., â  la cac sd nguyen khdng am nho hon fo va a^.* 0. NgUdi ta 

l<f hieu n = (a^...aiaQ)^ va goi do la bieu dien cua n trong he dem cd so b. 

He dem s6m nhat cua loai ngudi khdng phai la he dem thap phan ma la he dim cO 
sd 60 cCia ngi/cJi Ba-bi-lon. Vao thdi cd dai, cung c6 cac bo toe dung he dem cd sd 5. 
Ngudi Mai-a c! Nam Mi c6 mot nen van hoa kha doc dao tCmg sCr dung he dem cd sd 20. 
Tai Dan IVIach ngay nay, ngudi ta v in con dung he dem cd sd 20. Ngudi Anh rat 
thfch dung he dem cd sd 12, ngudi ta tinh 12 biit chi la mot ta but chi, 24 biit chi la hai 
ta biit chi. 

Den khi c6 may tinh dien tu" thi he nhi phan lai dugc Ua chuong. Trong he nhj 
phan de ghi cac con sd, ta chi can hai chii sd 0 va 1. Cd the dung sd 1 bieu dien 
viec ddng mach, sd 0 bieu di ln viec ngat mach ; hoac 1 bieu dien trang thai bj tiT 
hoa, 0 la trang thai khdng bi tCr hoa TCrdo cho thay he nhi phan rat thich hop 
cho viec bieu dien cac thong tin tren may tfnh. 

Ching han, do 69 = 2^+2^+2° nen 69 dUdc viet trong he nhi phan la (1000101)2. 

Sd 351 c6 bieu diln trong he nhj phan la (101011111)2 vi (101011111)2 = 

= 2^+2^+2*+2^+f+2+1 = 351. Sd 100000 dUOc viet du6i dang nhj phan la 

(11000011010100000)2. 

Nhuoc diem cua he nhi phan la cac sd vidt trong he nhj phan deu dai va kho dgc. Di 
khac phuc dieu nay trong may tfnh, ngudi ta dung hai he dem bo trd la hg dem cd sd 
8 va he dem cd sd 16. Do dai mot sd viet ra trong he dem cd sd 8 chi bang khoang 

- do dai viet trong he nhi phan va khdng khac meiy so vdi viet trong he thap phSn. 

Tuong tu nhu vay, dd dai mdt sd viet ra trong he dem cd sd 16 chi bang khoang -
4 

do dai viet trong he nhi phan. Viec chuyen ddi giOa he nhj phan sang he dem cd sd 8 
hay 16 va ngugc lai rat ddn gian. Vi the, he dem cd sd 8 va 16 da trd giiip dac lUc cho 
viec giao tiep giCTa ngudi va may tfnh. 



LICH sis COA VIEC TINH GAN DUNG SO 71 

Sd n la sd v6 tl, nd c6 bieu diln thap phan la sd thap phan vd han khdng tuan hoan. 
Trong lich sCr toan hgc da xuat hien mdt "cudc dua" nham dat ki luc ve viec tfnh gan 
diing sd n vdi nhieu chOr sd (nghTa la vdi do chfnh xac cang cao). NgUdi dau tien tfnh 
sd n tdi bay chOr sd la Td Xung Chi, nha toan hoc Trung Qud'c (the ki V). Nha toan 
hoc Ru-ddn-pho (C. Rudolff, 1499 - 1545) ngudi Oiic da tfnh sd TI tdi 35 chCT so. Ong 
rat tu hao ve dieu nay va de lai di chiic khac 35 chur sd nay tren bia mo cCia ong. 
Ngay nay vdi sU trd giup cCia may tfnh, cac ki luc ve tfnh so n vdi nhieu chur so lien 
tiep bi vugt qua trong mot thdi gian ngan. Chung ta xem bang sau day se ro. 

Nam 

1957 

1973 

1983 

1986 

1987 

1989 

2002 

Qudc tjch ngudi tinh son 

MT 

Phap 

Nhat 

MT 

Nhat 

MT 

Nhat 

So chur sd cua sd n 

100 265 

1 trieu 

16 trieu 

30 trieu 

1335 trieu 

4tl 

1241 ti 

Cau hoi va bai tap on tap ciiirong I 

50. Qign phuong an tra loi diing trong cac phuong an da cho sau day. 

Cho mdnh dl "Vx e R, JC > 0". Menh dl phii dinh cua menh dl tren la : 

(A) Vx e M, x̂  < 0 ; (B) Vx e E, x̂  < 0 ; 

(C) 3x e M, x^ > 0 ; (D) 3x e R, x^ < 0. 

51. Sir dung thuat ngii "dilu kien du" dl phat bilu cac dinh If saii day. 

a) Nlu tu: giac MNPQ la mdt hinh vudng thi hai dudng cheo MP va NQ 
bang nhau. 
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b) Trong mat phang, nlu hai dudng thang phan biet ciing vudng gdc vdi mdt 
dudng thang thu: ba thi hai dudng thang dy song song vdi nhau. 

c) Nlu hai tam giac bang nhau thi chiing cd dien tfch bang nhau. 

52. Sii dung thuat ngii "dilu Iden cdn" dl phat bilu cac dinh If sau day. 

a) Nlu hai tam giac bang nhau thi chung cd cac dudng trung tuyIn tuong ling 
bang nhau. 

b) Nlu mot tu" giac la hinh thoi thi nd cd hai dudng cheo vudng gdc vdi nhau. 

53. Hay phat bilu dinh If dao (neu cd) cua cac dinh If sau day rdi sii dung thuat 
ngii "dilu kien cdn va du" hoac "nlu va chi neu" hoac "khi va chi khi" de phat 
bilu gdp ca hai dinh If thuan va dao. 

a) Nlu n la sd nguydn duong le thi 5« + 6 ciing la so nguydn duong le. 

b) Nlu n la sd nguydn duong chan thi In+ 4 ciing la sd nguydn duong chan. 

54. Chiing minh cac dinh If sau day bang phuong phap phan chiing. 

a) Nlu a + & < 2 thi mdt trong hai sd avab phai nhd hon 1. 

b) Cho n la sd tu nhidn, neu 5« + 4 la sd le thi n la so le. 

55. Ggi E la tap hgp cac hgc sinh cua mdt trudng trung hgc pho thdng. Xet cac tap 
con sau ciia E : tap hgp cac hgc sinh Idrp 10, kf hieu la A ; tap hgp cac hgc sinh 
hgc Tilng Anh, Id hieu la B. Hay bilu diln cac tap hgp sau day theo A, B va E. 

a) Tap hgp cac hgc sinh Idp 10 hgc Tieng Anh cua trudng dd. 

b) Tap hgp cac hgc sinh Idp 10 khdng hgc Tieng Anh cua trudfng do. 

c) Tap hgp cac hgc sinh khdng hgc Idp 10 hoac khdng hgc Tilng Anh cua 
trudfng dd. 

56. a) Ta bilt rang | x - 31 la Jdioang each tii dilm x tdi dilm 3 tren true sd. 

Hay bieu diln tren true sd cac dilm x ma |x - 31 < 2. 

b) Diln tilp vao chd cdn trdng (...) trong bang dudi day. 

^ e [1 ; 5] 

X e ... 

X e ... 

l < x < 5 

l < x < 7 

. . .<x<3, l 

| x - 3 | <2 

| x - . . . |< . . . 

| x - . . . | < 0 , l 
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57. Diln tilp vdo chd cdn trdng (...) trong bang dudi day. 

2<x<5 

-3 <x<2 

... 

... 

-5 <x 

X e [2 ; 5] 

X e ... 

X G [-1 ; 5] 

X e (-00 ; 1] 

X e ... 

58. Cho bilt gia tri gdn dung cua sd u vdi 10 chii sd thap phan la 

7:« 3,141592653 5. 

a) Gia sir ta Idy gia tri 3,14 lam gia tri gdn dung cua n. Chiing td sai sd tuyet 
ddi khdng vugt qua 0,002. 

b) Gia sii ta Idy gia tri 3,1416 lam gia tri gdn diing ciia n. Chiing to sai sd 
tuyet dd'i khdng vugt qua 0,0001. 

59. Mdt hinh lap phuong cd thi tfch la V̂  = 180,57 cm -̂± 0,05 cm^. Xac dinh cac 
chir sd chac cua V. 

60. Cho hai nira khoang A = (-oo ; m] va fi = [5 ; +oo). Tim A r\ B (bien luan 

theo m). 

61. Cho hai khoang A = (m ; m + 1) va fi = (3 ; 5). Tim m dl A u 5 la mdt khoang. 
Hay xac dinh Ichoang dd. 

62. Hay vilt kf hidu khoa hgc cua cac kit qua sau : 

a) Ngudi ta coi tren ddu mdi ngudi cd 150 000 sgi tdc. Hoi mdt nude cd 80 
trieu ddn thi tdng sd sgi tdc cua mgi ngudi dan cua nude dd la bao nhidu ? 

1 " 

h) Biit rang sa mac Sa-ha-ra rdng khoang 8 tridu km . Gia sir tren mdi met 
vudng bl mat d dd cd 2 ti hat cat va toan bd sa mac phu bdi cat. Hay cho bilt 
sd hat cat tren bl mat sa mac nay. 

c) Bie't rang 1 mm mau ngudi chiia khoang 5 trieu hdng cdu va mdi ngudi cd 

khoang 6 lit mau. Tfnh sd hdng cdu cua mdi ngudi. 
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Chifgng Vfl B1°1C f i f l 

Ham so la mot trong cac khai niem co ban cua toan hoc. 
Nhung gl chung ta da biet ve ham so 6 lop dudi, nhat la ve 
ham so bac nhat va bac hai se dupe hoan thien them mot 
buoc 6 chuong nay. Ki nang ve va doc do thi cua ham so, tiic 
la nhan biet cac tinh chat cua ham so thong qua do thj cua no 
la mot yeu cau quan trong trong chuong ma chung ta can chu 
y ren luyen. 

34 3. OAIs6lO(NC)<ST-a 



DAI CtfONG v i H A M S6 

1. Khai niem v^ ham so 

a) Ham s6 

6 Idfp dudi, chiing ta da lam quen vdi khdi niem ham sd. Sau day, ta nhac lai 
va bd sung them vl khdi niem nay. 

DINH NGHlA 

Cho mdt tap hgp khac rdng 3) cz R. 

Hdm sdfxdc dinh tren 9) Id mdt quy tdc ddt tuang Hmg mdi sd'x 

thudc 3) vdi mdt vd chi mdt sd', ki hieu Id fix); sd'fix) dd ggi Id gia 
tii cua hdm sd'f tai x. 

Tap 2) ggi Id tap xac dinh (hay miin xac dinh), x ggi la bie'n sd 

hay ddi so'ciia hdm sd/. 

Dl chi rd kf hieu biln sd', ham sd/cdn dugc vilt la y =fix), hay ddy du hon 
l a / : 3) ^ R 

Vi du 1, Trfch bang thdng bao lai sudt tilt kiem cua mdt ngan hang : 

Loai 
kiiian 
(thang) 

1 

2 

3 

6 

9 

12 

VND(%/nain) 
linh lai cudi ki, 

apdung t i i08 - l l -2005 
6,60 

7,56 

8,28 

8,52 

8,88 

9,00 
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Bang trdn cho ta quy tdc di tim sd phdn tram lai sudt s tuy theo loai ki han k 
thang. Kf hieu quy tdc dy la/ , ta cd ham sd s =fik) xac dinh trdn tap 

r = { l ; 2 ; 3 ; 6 ; 9 ; 1 2 } . 

b) Ham sd cho bling bieu thurc 

Nlu fix) la mdt bilu thiic ciia bidn x thi vdi mdi gia tri cua x, ta tfnh dugc 
mdt gia tri tuong ling duy nhdt cua fix) (nlu nd xac dinh). Do dd, ta cd ham 
sd y = fix). Ta ndi ham sd dd dugc cho bang bieu thitcfix). 
Khi cho ham so bang bilu thiic, ta quy u6c rang : 

Neu khdng cd gidi thich gi them thi tap xac dinh cua hdm sd' 
y =fix) Id tap hgp tdt cd cdc sd'thuc x sao cho gid tri cua bieu thiic 
fix) dugc xdc dinh. 

H1| Vdi mdi ham so cho 6 phin a) va b) sau day, hay chgn ket luan dOng trong cac 
ket luan da cho. 

a) Tap xac dinh cOa ham so y= la : 
ix-\)ix-2) 

(A) R^ ; {;&)[x\x*\vax^2] ; (C) R+\{ 1 ; 2} ,- (D) (0 ; -H»). 
-1 n̂ u J :<0 

b) Tap xac dinh cOa ham so (ham dau) dix) = 

(A) R_ ; (B) E ; (C) M^ ; 

0 n€u x = 0 la: 
1 neii x>0 

(D) {-1;0;1}. 

CHUY 

Trong kf hidu ham sd y = fix), ta cdn ggi x la biln sd ddc lap, y la 
biln sd phu thudc cua hsim sd/. Bien sd' ddc lap vd bien sd phu 
thudc cua mdt hdm so'cd the dugc ki hieu bdi hai chit cai tuy y khac 
nhau. Chang han, 3̂  = / - 2x - 3 va w = r̂  - 2? - 3 la hai each vilt 
bilu thi cung mdt ham sd. 

c) Do thi cua ham so 

Cho ham sd y = fix) xac dinh trOn tap 2). Ta da bi l t : Trong mat phang toa 
dd Oxy, tap hgp (G) cac dilm c6 toa do (x ; /(x)) vdi x e 3), ggi la do thi 
cua hdm sd'f. Ndi each khac, 

M(xo ; Jo) e (C;) <» Xg e 3) va >'o =/(xo). 
Qua dd thi cua mdt ham sd, ta c6 ithl nhdn bidt dugc nhilu tfnh chdt cua ham sd dd. 



Vf du 2. Ham sd y =f{x) xac dinh tren doan [-3 ; 8] dugc cho bang dd thi 
nhu trong hinh 2.1. 

1 

-3 
/ 

/ 

/ 

-1 

y' 

4 

iN 

1 

O 

-'y 

. 

1 ^ 2 

i 

i 
i 

1 ^ r 

^\ 

4 1 

i 
1 

• i i 
1 i 

1 1 

\ / \ 

A i 
i i 

i 

1 » 
i 

1 

x 

i 
i 

i 

Hinh 2.1 

Dua vdo dd thi da cho, ta cd thi nhan bilt dugc (vdi dd chfnh xac nao dd): 

- Gia tri cua ham sd tai mdt sd dilm, chang ban / ( -3 ) = -2, /(I) = 0 ; 

- Cac gia tri dac biet cua ham sd, chang ban, gia tri nhd nhdt ciia ham sd tren 
doan [-3 ; 8] Id -2 ; 

- Ddu cua/(x) tren mdt khoang, chfeg ban nlu 1 < x < 4 thi/(x) < 0. n 

2. Sur bien thi^n cua ham s6' 

a) H^m sd ddng bien, ham sd nghich bien 

" Khi nghien ciiu mdt ham sd, ngudi ta thudng quan tam den su tdng hay gidm 
cua gid tri ham sd khi ddi sd tang. 

Vi du 3. Xet ham ^6fix) = x .̂ Ggi Xj va X2 la hai gia tri tuy y ciia ddi sd. 

Trudng hgp 1: Khi Xj va X2 thudc nira khoang [0 ; +x)), ta cd 

0 < Xj < X2 => xf < X2 => /(xj) < / (x j ) . 

Trudng hgp 2 : Khi x^ va X2 thudc nica khoang (-00 ; 0], ta cd 

IxJ>U2I =>Xi >xl=> fix^)> fiXj) . X, < X2 < 0 ; D 

H2 d vi du 3, khi dd'i soiSng, trong trudng hgp nao thi: 

a) Gia tri cda ham sdtdng ? 
b) Giii tri cQa ham so giam ? 
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Tii day, ta ludn hiiu K la mdt khoang (nura khoang hay doan) nao do ciia R. 

DINH NGHIA 

Cho hdm sd'f xdc dinh tren K. 

Hdm sd'f ggi Id ddng biih (hay tang) tren K neu 

V Xj, XjG K, Xi < X2 ^fix{) <fix2); 

Hdm sd'f ggi Id nghich bien (hay gidm) trin K ni'u 

V Xj, X2e ^ , Xi < X2 ^ fixi) >fiX2). 

* Trong VI du 3, ta thdy ham s6y=X^ nghich bidh tren nita. 

khoang (-00; 0] va ddng biln tren nfta khoang [0; +00). 

Qua dd thi cua nd (h. 2.2) ta thdy : Tii trai sang 

phai, nhanh trai cua parabol (ling vdi x e (-00; 0]) la' 

dudng cong di xudng, thi Men su nghich biln cua 

ham sd; nhanh phai cua parabol (ling vdi x e [0; +00)) 

la dudng cong di len, riil hidn su ddng biln cua ham sd. 

Tdng quat, ta cd : 

Neu mdt hdm sd ddng hien tren K thi tren dd, dd thi ciia no di Un; 

Neu mdt ham sd'nghich bien tren K thi tren do, do thi cua nd di xudng. 

(Khi ndi dd thi di len hay di xudng, ta ludii kl theo chilli tang cua dd'i sd, 
nghia la kl txt trai sang phai). 

Hinh 2.2 

H3| Ham so cho bdi d6 thi tren hinh 2.1 ding bien trdn khoang nao, nghich biSn 
tren khoang nao trong cac khoang (-3 ; -1), ( - 1 ; 2) va (2; 8) ? 

CHO ^ 

Nlu /(xj) = fix2) v6i mgi Xj va X2 thudc K, 
tiic Id fix) = c vdi mgi x e A' (c la hang 
sd) thi ta cd hdm sd khdng dSi (cdn ggi Id 
hdm sdharig) tren K. 

Ching han, y = 2la mdt ham sd khdng ddi 
xac dinh trdn R. Nd cd dd thi la dudng 
thang song song vdi true Ox (h.2.3). 

y' 

2 

0 

y = 2 

X 

Hinh 2.3 
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b) Khao s t̂ su bien thien cua ham sd 

Khdo sat su bien thien cua hdm sd Id xet xem hdm sd' ddng bie'n, 
nghich bie'n, khdng ddi tren cdc khoang (nica khoang hay doan) ndo 
trong tap xdc dinh cua nd. 

Ddi vdi ham sd cho bang bilu thiic, dl khao sat su ddng biln hay nghich 
biln ciia ham sd dd tren mdt khoang (nira khoang hay doan) K ta cd the 
dua vdo dinh nghia (xem vf du 3), hoac dua vdo nhan xet sau : 

Dilu kien "Xj < X2 =>/(A;I) <fix2)" cd nghia la X2 - Xj vd/(x2) -fixi) cung ddu. 
Dodo 

Hdm sd'f ddng bie'n tren K khi vd chi khi 

Vxi, X2 e ii: vaxi ^X2, / (^2) - / (^ l ) > Q. 
X 2 - X 1 

Hdm sd'f nghich bie'n tren K khi vd chi khi 

Vx„ X2 ^Kvax^ ĴC2, -^^^z)--^^^!^ < 0. 
X2 - X j 

Nhu vay, dl khao sdt su biln thidn cua ham sd/tren K, ta cd thi xet ddu cua ti 

, ^ / ( ^ 2 ) - / ( ^ i ) t , e n i ^ . 
X2 -XJ 

Vl du 4. Khao sat su biln thien cua ham ^6 fix) = ax (vdi a > 0) trdn mdi. 
khoang (-00 ; 0) va (0 ; +00). 

Gidi. Vdi hai sd Xj va X2 khac nhau, ta cd 

/(X2) -fixi) = ax2 -oxj = a(x2 -Xi)(x2 +Xi), 

suyra / (^2)- / (^ i ) ^^(^^^^^) 
X2 - Xj 

Do a > 0 ndn : 

- Nlu xj < 0 va X2 < 0 thi a(x2 + xj) < 0 ; dilu dd chiing td ham sd nghich 

bie'n tren khoang (-00 ; 0) ; 

- Nlu Xj > 0 vd X2 > 0 thi a(x2 + xj) > 0 ; dilu dd chiing td ham sd ddng 

biln trdn khoang (0; +00). • 
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Ngudi ta thudng ghi lai kit qua khao sat su biln thien cua mdt ham sd bdng 
each lap bdng Men thien cixa nd. Ham sd trong vf du 4 cd bang biln thidn 
nhu sau : 

fix) = ax 
(a>0) 

—00 0 +00 

+00- .+00 

Trong bang biln thien, miii ten di len thi hien tfnh ddng biln, mui tdn di 
xudng thi hien tfnh nghich biln cua ham so. 

Cu thi hon, hang thii hai trong bang dugc hiiu nhu sau :/(0) = 0 va khi x tang 
tren khoang (0 ; +QO) t)rafix) nhan mgi gia tri trong khoang (0 ; +QO) theo ehilu 
tang, cdn Idii x tang trong khoang (-QO ; 0) thi/(x) cung nhan mgi gid tri trong 
khoang (0 ; +oo) nhung theo ehilu giam. 

H4| Khao sat su bien thien cQa ham sd fix) = ax^ (vdi a < 0) tren mdi khoing 

(-00; 0) va (0; +oo) va lap bang bie'n thien cCia nd. 

3. Ham so chin, ham so le 

Co nhiing ham sd cd mdt sd tfnh chdt dac biet, dl nhan thdy ma ta cd thi Igi 
dung dl viec khao sat su biln thien vd ve d6 thi cua nd dofn gidn vd dl dang 
hofn. Tfnh chdt chdn - /e cua ham sd'Ia mot vf du. 

a) Khai niem ham so ch§n, ham sd le 

DINH NGHiA 

Cho hdm sd'y =fix) vdi tap xdc dinh 3). 

Hdm sd'f ggi Id hdm so chdn neu vdi mgi x thudc 3), ta cd -x 

ciing thudc 3) vdfi-x) =fix). 

Hdm sd'f ggi Id hdm sole neu vdi mgi x thudc 3), ta cd -x ciing 

thudc 3) vdfi-x) = -fix). 

Vi du 5. Chiing minh rdng ham sd/(x) = Vl + x - V l - x la ham sd le. 
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Gidi. Tdp xac dinh cua ham sd la doan [-1; 1] ndn dl thdy 

Vx, X e [ -1 ; 1] => -X e [-1 ; 1] va 

fi-x) = yfT^ - yfl + X = -(>/r+7 - yfT^) = -fix). 

Vay/lahamsdle. 

ChCfng minh rkng ham s6 gix) = w? (a * 0) la ham so chSn. 

n 
H5 

b) Do thi cua ham sd chSn va ham sd le 

Gia sir ham sd/vdi tdp xac dinh 3) la ham sd Chan vd cd dd thi (G). Vdi mdi 

dilm M(xo ; JQ) sao cho XQ € 3), ta xet dilm ddi xiing vdi nd qua true tung la 

M'i-XQ;yQ). 

Tit dinh nghia ham sd chdn, ta cd -XQ e 3) vafi-XQ) =fixQ). Do dd 

MeiG)<:> yo =fixo)« >'o =fi-Xo)« M' e (G). 

Dilu dd chiing td (G) cd true dd'i xiing la true tung. 

Nlu/ la ham sd le thi If luan tuong tu, ta suy ra (G) cd tam dd'i xting la gdc toa 
ddO. 

vay ta da chiing minh dugc dinh If sau day. 

DINH U 

DS thi cua hdm sd'chdn nhdn true tung lam true dd'i xijcng. 

Dd thi cua hdm sdle nhdn gd'c tog do lam tam dd'i xicng. 

Hinh 2.4a cho hinh anh dd thi cua mdt ham sd chdn. Hinh 2.4b cho hinh anh 
d6 thi cua mdt ham sd le. Tuy nhidn, cd nhilu ham sd khdng chdn vd khdng 
le. Ching ban, ham sd j = x +1 (h.2.4.c) khdng chdn va khdng le. 

yk 

b) 

Hinh 2.4 
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H6| Cho ham sd'f xac dinh tr§n khoing (-00; 4<») cd d6 thj nhutr§n hinh 2.5. Hay ghep 

m6l y 6 cdt trai dudi dSy vdi mdt y d cot phai d€ dugc mdt mdnh di ddng. 

1) Ham Sofia 

2) Ham sd'f ddng bien 

3) Ham so f nghjch 
bi^n 

a) Ham sd'chSn 

b) Ham soli 

c) Tren khoang (-00; 0) 

d) trdn khoang (0; +00) 

e) Tren khoang (-00; +00) 

Hinh 2.5 

4. Sa lirgc ve tinh ti^n do thi song song vdi true toa dd 

a) Tinh tiln mot diem 

Trong mat phang toa dd, xet dilm MQ(XQ ; yo). Vdi sd ^ > 0 da cho, ta cd thi 

dich chuyin dilm MQ : 

- Len tren hoac xudng dudi (theo phuofng cua true tung) k dofn vi; 

- Sang trai hoac sang phai (theo phuong ciia true hoanh) k dofn vi. 

Khi dich chuyin dilm Afo,nhu thi, ta cdn 

ndi rang tinh tii'n diem MQ song song vdi 
true toa dd. i 

H7| Gia sCf M., M,, Af, va M, lii cac diim 

cd dugc khi tinh tiin diim Mf^ix^ ; y^) theo thd >'o 

tul§n trdn, xudng dudi, sang phai vii sang trai 
2danvi(h.2.6). O 

Hay cho biet toa dd cQa cac diim M\,M2,MJ 

vd M, 
Hinh 2.6 

b) Tinh til'n mot d6 thi 

Cho sd ^ > 0. Nlu ta tinh tiln tdt ca cac dilm cua dd thi (G) Idn trdn k don vi tM 

tap hgp cac dilm thu dugc tao thanh hinh (Gi). Dilu dd dugc phat bilu Id: 

42 



Tinh tien dS thi (G) len tren k dan vi thi dugc hinh (Gj), hoac 

Hinh (Gl) cd dugc khi tinh tien do thi (G) len tren k dan vi. 

Ta cQng phat bilu tuong tu khi tinh tiln (G) xudng dudi, sang trai hay sang phai. 

Vdh dl la : Nlu (G) la dd thi ciia ham sd y =fix) thi (Gj) cd la dd thi cua mdt 

ham sd khdng ? Nlu cd thi (Gj) la dd thi ciia ham sd ndo ? 

Dinh If sau day se tra Idi cdu hoi dd (ta thtta nhan dinh If nay). 

DINHU 

Trong mat phang tog do Oxy, cho dd thi (G) ciia 

y =fix) ipvdq Id hai so duang tuy y 

1) Tinh tien (G) len tren q dan vi 

sd'y =/(x) + q ; 

. Khi dd: 

thi dugc dd thi 

2) Tinh tii'n (G) xud'ng dudi q dan vi thi dugc dd thi 

sd'y =fix) - q; 

3) Tinh tii'n iG) sang trdi p dan vi 

sdy=fix + p); 

4) Tinh tii'n iG) sang phai p dan vi 

sdy = fix-p). 

thi 

thi 

1 
1 

dugc dS thi 

dugc dd thi 

hdm sd 

ciia 

cua 

ciia 

ciia 

hdm 

hdm 

hdm 

hdm 
1 

Vi du 6. Nlu tinh tiln dudng thang id) : 

y = 2x-l sang phai 3 don vi thi ta dugc dd 

thi ciia hdm sd ndo ? 
< 

Gidi. Kl taeu fix) = 2x - 1. Theo dinh If 

trdn, khi tinh tiln id) sang phai 3 don vi, ta 

dugc idi), dd Id dd thi ciia hdm sd 

y=fix-3) = 2ix-3)-l, 

tiic Id hdm sd 3̂  = 2x - 7 (h.2.7). n Hinh 2.7 
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Vi du 7. Cho dd thi (//) cua ham s6y=— Hoi mudn cd dd thi cua ham sd 
X 

-2x + l 
y = thi ta phai tinh tiln (//) nhu thi ndo ? 

X 

Gidi. Kf hieu gix) = —. ta cd = -2 + — = ^(x) - 2. Vdy mudn cd dd 

-2x +1 
thi cua ham s6y= , ta phai tinh tie'n (//) xudng dudi 2 dofn vi. • 

H8| Hay chgn phMng an tra Idi dung trong cac phuong an da cho sau diy: 

Khi tinh tien paraboly = 2x sang trai 3 dan vi, ta dugc do thi cOa ham so': 

(A)y = 2(^+3)^• {B)y = 2x^ + 3; {C)y = 2ix-3)^; {D)y = 2x^-3. 

Cau hoi va bai tap 

Ham sd 

1. Tim tap xdc dinh cua mdi ham sd' sau : 

a) y = 

c) y = 

3x + 5 

x^ - X + 1 

V x - 1 

2. Bilu d6 hinh 2.8 cho bilt sd 

tridu td'n gao xudt khdu cua 

Viet Nam trong cdc nam tii 

2000 din 2005. Bilu dd ndy 

cho ta mdt hdm sd. Hay cho 

bilt tdp xdc dinh vd neu 

mdt vai gia tri cua ham 

sd dd. 

h)y = 
x-2 

x'̂  - 3x + 2 

d)y = 
x ^ - 2 

(x + 2)Vx + 1 

Trieu t& 
6--
5--
4 - 3,48 3J2 3 24 3 ^ 
3. . r-i r-i _ 

2--
l -
0 l-i—t L-l—I l-JL—(-

3,82 ^ 4,05 

-4-

Nam 2000 2001 2002 2003 2004 

Hinh 2.8 

2005 
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Su bie'n thien cua ham sd 

3. Hinh 2.9 la dd thi cua mdt hdm sd cd tdp xac 
dinh la R. Dua vdo dd thi, hay lap bang biln 
thien cua hdm sd dd. 

4. Khao sdt su biln thidn cua mdi hdm sd sau vd 
lap bang biln thien cua nd : 

2 

a)3' = x + 2 x - 2 tren mdi khoang (-QO ; -1) va (-1 ; +oo); 

b) y = -2x^ + 4x + 1 trdn mdi khoang (-QO ; 1) va (1 ; +oo); 
c)y = 

x - 3 
trdn mdi khoang (-QO ; 3) vd (3 ; +oo). 

Hinh 2.9 

Ham sd chSn, ham sd le 

5. Mdi ham sd sau la ham sd chdn hay hdm sd le ? 

a)y = x'^-3x^+l; 

c)y = |x + 2 | - | x - 2 | ; 

h)y = -2x +x; 

d ) j = | 2 x + l | + | 2 x - l i. 

Tinh tien dd thi 

6. Cho dudng thang id): y ^ 0,5x. Hoi ta se dugc dd thi cua ham sd ndo khi tinh 
tiln id): 

a) Len tren 3 don vi ? b) Xudng dudi 1 don vi ? 

c) Sang phai 2 dofn vi ? d) Sang trdi 6 don vi ? 

Luyfntap 

7. Quy tdc dat tuong ling mdi sd thuc duong vdi can bac hai cua nd cd phai la 
mdt hdm sd khdng ? Vi sao ? 

8. Gia sii (G) Id dd thi cua ham sd y =fix) xdc dinh trdn tap 3) vd A Id mdt dilm 
trdn true hoanh cd hodnh do bdng a. Tit A, ta dung dudng thang id) song song 
(hoac triing) vdi true tung. 

a) Khi ndo thi id) cd dilm chung vdi (G) ? iHu&ng ddn. Xet hai trudng hgp 
a thudc 3* va a khdng thudc 3)); 
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b) id) cd thi cd bao nhidu dilm chung vdi (G) ? Vi sao ? 

c) Dudng trdn cd thi la dd thi cua ham sd nao khdng ? Vi sao ? 

9. Tim tap xac dinh cua mdi ham sd' sau : 

3x + l UN -^ / — 

b)y= TT-yJ-x ; 
a) y 

c) y = 

x " - 9 1-x" 

X-3yj2-X 

yfJc + 2 
d)y = 

-v/x-l + V 4 - x 

(x-2) (x-3) 

10. Chohdmsd/(x)=< 
f-2(x-2) n l u - l < x < l 

[vx^-1 n l u x > l . 

a) Cho bilt tdp xdc dinh cua hdm sd'/ 

b) Tinhy(-l) , /(0,5), /(^), /( l) , / ;2). 

11. Trong cac dilm A(-2 ; 8), B(4 ; 12), C(2 ; 8), D(5 ; 25 + yf2), dilm ndo 

thudc, dilm ndo khdng thudc dd thi cua hdm sd fix) = x + V x - 3 ? Vi sao ? 

12. Khao sat su biln thien cua cdc hdm sd sau : 

a) y = tren mdi khoang (-QO ; 2) va (2 ; +oo); 
x - 2 
9 -

b) y = X - 6x + 5 trdn mdi khoang (-oo ; 3) vd (3 ; +oo) ; 
2005 

c) y = X +1 trdn khoang (-oo ; +oo). 

13. Hdm sd y = - cd dd thi nhu hinh 2.10. 
X 

a) Dua vdo dd thi, hay lap bang biln thidn 

cua ham sd dd. 

b) Bang tfnh toan, hay khao sat su biln thien cua 

ham sd tren mdi khoang (-QO ; 0) va (0 ; +oo) 

va kilm tra lai kit qua so vdi bang biln thidn 

da Idp. Hinh 2.10 
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14. Tdp con S cua tdp sd thuc R ggi Id dd'i xiing nlu vdi mgi x thudc S, ta diu cd 
-X thudc S. Em cd nhdn xet gi vl tap xdc dinh cua mdt ham sd chdn (le) ? 

TCr nhan xet dd, em cd kit luan gi vl tfnh chan - le cua ham sd y = vx ? 
Tai sao? 

15. Ggi id) Id dudng thang y = 2x vd id) la dudfng thang y = 2x - 3. Ta cd thi coi 
id) cd dugc Id do tinh tiln id): 

a) Ldn trdn hay xudng dudi bao nhieu don vi ? 

• b) Sang trdi hay sang phai bao nhieu don vi ? 

2 
16. Cho dd thi (//) cua hdm sdy = — . 

• . • • X 

a) Tinh tiln (//) len tren 1 don vi, ta dugc dd thi cua hdm sd ndo ? 

b) Tinh tiln (//) sang trdi 3 don vi, ta dugc dd thi cua hdm sd ndo ? 

c) Tinh tiln (//) ldn tren 1 don vi, sau dd tinh tiln dd thi nhan dugc sang trai 3 
don vi, ta dugc d6 thi cua ham sd nao ? 

Bdi doc them 
ANHXA 

Anh xa la mdt khai niem rat quan trong. Cung nhu t$p hop, khai niem anh xa c6 mat 
trong tdt c^ cac ITnh vuc toan hgc. Khai niem ham sd thuc chat cung chi 1^ mdt 
trudng hgp rieng cOa khai niem anh xa ma thdi. 

1. Djnh nghTa 

Cho hai tap hgp tuy ]̂  khac rdng Xvd Y. 

• Mdt ̂ nh x^f tCfXden Y la mdt quy tic dat tuong Ung mdi phin tCtx 
cQa X vdi mdt va chi mdt phin tCtx§c dinh cQa Y. Phin tdxac djnh dy 
ggi la inh cOa x qua anh xaf va ki hidu laf{x). 

• TSp hop Xggi 1̂  tSp nguSn, tap hop Y ggi la tap dich ciia anh xa. 

Anh xaftCrx din Y dugc vi& Id f-.X^Y 

X i-> fix). 
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Vi du 1. Cho X= {a ; Z»; c ; J } va y = {0 :1}. 
Ggi / la quy tac cho 6 hinh ben. Ta c6 
dnhxa 

f:X^Y 
a H^O 
bh^l 
c I->1 

dH>l. a 
Vi dy 2. Cho X la t |p hgp cac Idp hgc cCia mdt trudng pho thdng, Y \h t$p hgp cac 
giao vien cOa trudng dd va / la quy tac dat tUdng Cifng mdi Idp hgc vdi giao vien chO 
nhiemldpdd. Tacd anhxa / :X ->y . D 

Vf du 3. Cho X la tap hgp cac hgc sinh cda nidt trudng hgc, Y la tap hgp cac sd thuc 

R va/ la quy tac dat tuong ling moi hgc sinh vdi sd do chieu cao (tfnh bang xentimet) 

cOa hoc sinh dd. Khi dd,/ la mdt anh xa tCrXde'n 7. O 

2. Chu y 

1) Neu cho anh x a / : X-^ y thi : 

- Moi phan tCtx e Xdeu phai cd anh ciia no trong y va anh do la duy nhat; 

- Mdi phdn til thudc Y c6 the la anh cCia mdt hay nhieu phan tOf cCia X, 
nhung cung cd the khdng la anh ciia phin tCf nao ca. 

2) Trudng hop Xcz R va y = R thi moi anh xa tir X den Y la mdt ham sd xac 

dinh tren X 

HAMS6BACNHXT 

1. Nhac lai ve ham so bac nhat 

• Ta da bilt: Hdm sd bac nhdt la hdm sd'dugc cho bdng bieu thiic cd dang 
y = ax + b, trong ddavdb la nhiing hdng so' vdi a^O. 

Hdm sd bdc nhdt cd tdp xac dinh Id R. 

Khi a > 0, hdm sd y = ox + Z? ddng biln tren R. 

Khi a < 0, hdm s6y = ax + b tighich biln tren R. 
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Bang biln thidn: 

X 

y = ax + b 

ia>0) 

-QO + 0 0 

^ _ _ , _ . . . - » ' + 0 0 

- 0 0 •^ 

X 

y = ax + b 

ia<0) 

- 0 0 + 0 0 

+ 0 0 ~....,,_____̂ ^ 

^ " " ^ —00 

Dd thi cua ham sd y = ox + 6 (a ^̂̂  0) la mdt dudfng thdng ggi Id dudng thang 

y = ax + &. Nd cd he so gdc bang a vd cd dac diem sau : 

- Khdng song song vd khdng trung vdi cac true toa dd ; 

- Cat true lung tai dilm B(0 ; b) vd cat true hodnh tai dilm A(—; 0). 
a 

Vi du 1. Dd thi cua hdm sd y = 2x + 4 Id dudfng 
thang di qua hai dilm A(-2; 0) vd fl(0; 4). 

Tuf dang thiic 2x + 4 = 2(x + 2) dl suy ra rang 
dudng thang y = 2x + 4 cd thi thu dugc tit dudng 
thang id) : y = 2x bang mdt trong hai cdch sau 
(h.2.11): 

- Tinh tiln (J) len tren 4 dofn vi; 

Tinh tiln id) sang trai 2 don vi. D Hinh 2.11 

. Cho hai dudfng thang id): y ^ ax + b va id'): y = a'x + b', ta c6: 
id) song song vdi (rf') <=> a = a' vab^ b'; 
id) triing vdi id)<^a = d vab = b'; 
id) cat id') <:> a^ d. 

2. Ham soy = \ax + b\ 

a) Ham sd b$c nhat tren tumg khoang 

Xet ham sd y =fix) = < 

x + 1 nlu 0 < x < 2 

— x + 4 nlu 2 < x < 4 
2 

2 x - 6 nlu 4 < x < 5 . 
Hinh 2.12 
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Ro rang, ham sd' trdn khdng phai la hdm sd bdc nhdt. Nd Id su "lap ghep" cua 

ba ham sd bdc nhdt khac nhau. Hdm sd nay la mdt vf du vl hdm sd'bdc nhdt 

tren tiCng khoang. 

Mudn ve dd thi cua ham sd bac nhdt trdn ttaig khoang, ta ve d6 thi cua tiing 

ham sd tao thdnh. Chang ban, dd thi cua ham sd neu tren la dudng gdp khiic 

A5CD (h.2.12), trong dd: 

AB la phdn dudfng thing y = x + 1 ling vdi 0 < x < 2 ; 

BC la phdn dudng thang y = — x + 4 ling vdi 2 < x < 4 ; 

CD la phdn dudfng thang y = 2x - 6 ling vdi 4 < x < 5. 

H1 Cho biet tap xac djnh, lap bang biSn thien cQa ham so ndi trdn va tim gia tri, Idn 
nhdt cCia nd. 

b) Do thi va su bie'n thien ciia ham so y = \ ax+ b\v(Aa*Q 

Sau ddy, ta se tim bilu tfnh chdt cua cdc hdm sd dang y = \ax-^b\ thdng qua 
dd thi ciia nd. Hdm sd y = | ax + 6 | vl thuc chdt cung Id hdm sd bdc nhdt trdn 
tiing khoang. 

Vfdu2.Xethamsdy = |x|. 

Dl thdy ham s6 y = |x| xdc dinh vdi mgi,x va la 

mdt hdm sd chdn. Theo dinh nghia gia tri tuydt 

ddi, ta cd 

{ X nlu X > 0 

-X nlu X < 0. \x\ = 
Hinh 2.13 

Do dd, dd thi cua ham sd nay Id su "Idp ghep'' cua hai dd thi: dd thi cua ham 

sd y = X (chi Idy phdn ling vdi x > 0) va dd thi ciia ham sd y = -x (chi Idy phdn 

ling vdi X < 0). Do Id hai tia phdn giac ciia hai gdc phdn tu I va U (h.2.13). Dl 

thdy chiing dd'i xiing vdi nhau qua Oy. P 

H2| Dua vao do thj, hay lap bing biin thien cQa hdm s6y = \x\ vd tim gid tri nhd 
nhat cQa nd. 

4. Di!US6lO(NC)^<e 



Vi du 3. Xet hdm sdy = |2x - 4|. 

Theo dinh nghia gid tri tuydt ddi, ta cd : 

- Nlu 2x - 4 > 0, tiic lax > 2 thi |2x - 4| = 2x - 4 ; 

- Nlu 2x - 4 < 0, tiic la X < 2 thi |2x - 41 = -(2x - 4) = -2x + 4. 

Do dd, ham sd da cho cd thi vilt la 

' 2x - 4 nlu X > 2 

-2x + 4 nlu X < 2. 
y = -

u 

H3| Hay neu each ve do thi eCia ham so cho trong vi du 3 rdi lap bang bien thidn 

cOa nd. 

CHUY 

Qua hai vf du tren day, ta thdy cd thi ve 

dd thi cua ham sd y = | ax + Z> | bang mdt 

each khac don gian hon nhu sau : Ve hai 

dudng thang y = ax + b vay = - ax - b 

rdi xoa di hai phdn dudng thang nam d 

phia dudi tmc hoanh. (Hinh 2.14 Id dd thi 

ciia ham sd cho trong vf du 3). 
Hinh 2.14 

Cau hoi va bai tap 

Ham sd bdc nh '̂t 

17. Tim cac cap dudng thang song song trong cdc dudng thdng sau 

c) y= - = x + 2 ; 
V2 

N 1 1 
e) y= —i=x- 1; 

V2 

b) y = —p-x + 3 ; 
y}2 

d) y = v2 X - 2 ; 

^ f ^ t l 
g) y = - —x-l 

V ^ J 
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Ham so y = \ax + b\ 

18. Cho ham sd y =/(x) = " 

2x + 4 nlu - 2 < x < - l 

-2x nlu -1 < x < 1 

x - 3 nlu 1 < X < 3. 

a) Tim tdp xac dinh vd ve dd thi cua ham sd dd. 

b) Cho bilt su biln thien ciia ham sd da cho tren mdi khoang (-2 ; -1), (-1 ; 1) 
vd (1 ; 3) vd lap bang biln thien cua nd. 

19. a) Ve dd thi cua hai ham sd y =/i(x) = 2| x | vd y =/2(x) = | 2x + 5 | tren ciing 
mdt mat phang toa do. 

b) Cho bilt phep tinh tiln biln d6 thi ham sd/j thanh dd thi ham sd/2. 

Bdi doc them 
PHEP TINH TIEN HE TOA DO 

Ta biet rang dd thj cua mdt ham sd bao gid cung gan vdi mdt he toa do nhdt djnh. Vi 
du, do thj cCia ham s6y = x la dudng phan giac (d) ciia gdc phan tu I va in trong he 
toa do Oxy. Ta hay xet mdt he toa do mdi OXy, trong dd gdc O' cCia nd, ddi vdi hd toa 

do Oxy, cd toa do (XQ . yo); cac true XX va Y'Y song song cung hudng va cung ddn vj 
theo thii tu vdi true x'x va y'y (h.2.15). Cau hoi dat ra la trong he toa do mdi ay, lieu 
id) CO cdn la do thj ciia ham sd y = X nura hay khdng ? Ne'u khdng thj nd se la do thj 
cCia ham so nao ? 

Cd the thay rang : Neu O' i. id), cd nghTa la 
id) khdng di qua gdc toa do mdi thi (d) khdng 
the la dd thj cCia ham sd Y = X Tuy nhien, 
trong trudng hdp tdng quat, mudn biet id) la 
dd thj ciia ham sd nao, ta can tim hieu mdi X' 
quan he giOra cac toa do cu va mdi cQa moi 
diem trong mat phlng. 

Ggi M la mdt diem tuy y. Ddi vdi he toa do 
Oxy, M c6 tea do la ix ; y). Ddi vdi h§ toa do 
OXY, toa do cua M la (X; Y). la can tim mdi 
quan he giura (x; y) va (X; Y). De 'jf 

y' 

yo 
X' 

x' 0 

y' 

Y-

0' 

t 
y 

, 

> 

^0 

M 
X 

• • 

X 

OM = 00' + 0'M. Hinh 2.15 
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Ve toa do, tCr ding th(ic vectd 6 tren, ta cd 

LX ^ A' + XQ 

(*) 
y = Y + yo. 

Dd la edng thUc ddi toa dd bdi phep tjnh tien he toa do theo vecto OO''. 

Gi^ sit iG) la dd thj cOa ham s6y=fix) ddi vdi he toa do Oxy. Mudn biet (G) la dd thj 
cfla hdm sd nao ddi vdi h§ toa dd O'XY, ta phai tim quan he giOra Xva Y. Mudn vay, 
thay thd xvhy trong hd thiic y =fix) bdi cong thtic (*), ta cd 

Y + yo=fiX+xo)hayY=fiX+xo)-yo. 

Vay ddi vdi he toa do O'XY, (G) la do thj ciia ham so Y=fiX+ XQ) - y^. 

Luyen tap 

20. Cd phai mdi dudng thang trong mat phang toa dd diu la dd thi cua mdt ham 
sd ndo dd khdng ? Vi sao ? 

21. a) Tim hdm sd y = fix), bilt rang dd thi ciia nd Id dudfng thing di qua dilm 

(-2 ; 5) va cd he sd gdc bang -1,5 ; 

b) Ve dd thi ciia hdm sd tim dugc. 

22. Tim bdn hdm sd bdc nhdt cd d6 thi la bdn dudng thang ddi mdt cat nhau tai 
bdn dinh cua mdt hinh vudng nhan gd'c O lam tam ddi xiing, bilt rdng mdt 
dinh cua hinh vudng ndy la A (3 ; 0). 

23. Ggi (G) Id dd thi ciia hdm sd y = 2| x |. 

a) Khi tinh tiln (G) len tren 3 don vi, ta dugc dd thi cua ham sd nao ? 

b) Khi tinh tiln (G) sang trai 1 don vi, ta dugc dd thi ciia ham sd ndo ? 

c) Khi tinh tiln lidn tilp (G) sang phai 2 don vi, rdi xudng dudi 1 don vi, ta 
dugc dd thi cua ham sd ndo ? 

24. Ve dd thi cua hai hdm sd sau trdn ciing mdt mat phang toa dd vd ndu nhan xet 

vl quan he giiia chiing : 

a)y = | x - 2 | ; . b ) y = | x | - 3 . 
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25. Mdt hang taxi quy dinh gia thud xe di mdi kildmlt la 6 nghin ddng ddi vdi 
10 km ddu tidn vd 2,5 nghin ddng ddi vdi cac kildmlt tilp theo. Mdt hanh 
khach thue taxi di quang dudfng x kildmlt phai tra sd tiln la y nghin ddng. Khi 
do, y la mot ham sd cua dd'i sd x, xdc dinh vdi mgi x > 0. 

a) Hay bilu diln y nhu mdt ham sd bdc nhdt tren ttoig khoang ling vdi doan 

[0; 10] va khoang (10;+00). 

b)Tfnh/(8),/(10)va/(18). 

c) Ve dd thi cua ham sd y =/(x) va Idp bang biln thidn cua nd. 

26. Cho ham sdy = 3|.x - 1 I - I 2x + 2 |. 

a) Bang each bd ddu gid tri tuyet dd'i, hay vilt ham sd da cho dudi dang hdm 
sd bac nhdt trdn tiing khoang. iHudng ddn. Xet cdc khoang hay doan 
(-cx);-l),[-l;l)vd-[l;+Qo)). 

b) Ve dd thi rdi Idp bang biln thien cua hdm sd da cho. 

HAM S6 BAC H A I 

1. Dinh nghia 

Hdm so bac hai Id hdm sd' dugc cho bang bieu thvcc cd dang 
y = ax +bx + c, trong dd a, b, c la nhung hang sd'vdi. a^O. 

Tdp xac dinh cua ham sd bdc hai Id R . 

Ham sd y = ax ia^O) ma chiing ta dd hgc d Idp dudi la mdt trudfng hgp ridng 
ciia ham sd bdc hai va cd d6 thi la mdt parabol. 

Trong bai nay, chiing ta se thdy rang : Nlu tinh tiln parabol y = ax^ mdt cdch 

thfch hgp thi ta se dugc dd thi cua ham sd y = ox +bx + c. Do dd, d6 thi hdm 

s6y = ax^ + bx + c cung ggi Id mdt parabol. 
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2. Do thi cua ham so bdc hai 

a) Nhic lai ve do thi ham sd y = ox (a 5t 0) 

Ta da bilt, dd thi ham sd y = ox (a ^ 0) Id parabol (FQ) cd cdc dac dilm sau : 

1) Dinh cua parabol (PQ) la gdc toa dd (9 ; 

2) Parabol (PQ) cd true ddi xiing la true tung ; 

3) Parabol (FQ) hudng bl 16m ldn tren khi a > 0 vd xudng dudi khi a < 0. 

Chang h ^ , hinh 2.16 Id parabol y = 2x , hinh 2.17 Id parabol y = - - x . 

Hinh 2.17 

b) Do thi ham sdy = ax +bx + cia*0) 

Ta da bilt 

r 
ax + bx + c = a 

2 r,b b 
X + 2 — x + 

2 ^ 

V 

= a X + 
2a 

2a 4a^ 

b^ - Aac 

Aa 
+ c 

4a 
Do dd, nlu dat 

A K2 . ' b . A 
A = ft - 4ac, p = va a = 

^ 2a 4a 
thi ham sdy = ox^ + fex + c cd dang 

y = aix-pf + q. 
Ggi (PQ) la parabol y = ox^. Ta thuc 
hidn hai phep tinh tiln lidn tilp 
nhu sau : 
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- Tinh tiln (FQ) sang phai p dan vi nlu p > 0, sang trai lp| dofn vi nlu /? < 0, ta 

dugc dd thi ham sd y = aix- pf. Ggi d6 thi ndy la (Fj). 

- Tilp theo, tinh tiln iP{) len tren q dofn vi nlu ^ > 0, xudng dudi \q\ dan vi 

nlu ^ < 0, ta dugc dd thi ham sd y = aix - pf + q. Ggi dd thi ndy Id (P). 

vay (F) la dd thi cua hdm sd y = ox^ + i>x + c. 

Ta nhdn thdy iP{) va iP) deu la nhidig hinh "gid'ng hit" parabol iPg) (hinh 2.18 

ling vdi trudng hgp p > 0, q > 0). 

H1| Bie't rang trong phep tjnh tien thCfnhat, dinh O cda iPo) bien thanh dinh /j ctia 
(Pi). TCf dd, hay cho biet toa do cda /j va phuong trinh true doi xdng eCia iP{). 

H2| Trong phep tinh ti^n thUhai, dinh ly cOa iP{) bien thanh dinh I cQa iP). Tim toa 
dd cOa I va phuong trinh true doi xdng eCia iP). 

Ket luan 

Dd thi cua hdm sd'y = ax + bx + c ia ^ 0) Id mdt parabol cd dinh 

i-. i_» 7 b , 

I ; , nhdn dudng thdng x = lam true ddi xung vd 
2a V 2a 4a 

hudng be Idm len tren khi a > 0, xud'ng dudi khi a < 0 

9 
Tren ddy, ta da bilt dd thi cua ham sd y = ax + bx + c ia ^ 0) ciing la mdt 
parabol "gidng" nhu parabol y = ox , chi khac nhau vl vi trf trong mat phang 

toa dd. Do dd trong thuc hanh, ta thudfng vetruc tiep parabol y = ax + fex + c 

ma Ididng cdn ve parabol y = ox . Cu thi, ta lam nhu sau : 

-Xac dinh dinh cua parabol; 

-lidc dinh true dd'i xvcngvd hudng be Idm cua parabol; 

- Mc dinh mdt sd' diem cu thi cua parabol (chang han, giao diim 
cua parabol vdi cdc true tog dd vd cdc diim dd'i xvcng vdi chung 
qua true dd'i xiing) ; 

- Cdn cii vdo tinh dd'i xiing, bi Idm vd hinh ddng parabol di "ndi". 
cdc diim dd lai. 



3. Sur bi^n thien cua ham so b^c hai 

Tuf dd thi cua ham sd bac hai, ta suy ra bang biln thidn sau day. 

' 
X 

y = ax +bx+c 
(a>0) 

—00 

+00 

\ ^ 
\ 

b 

2a 

4a 

+00 

+00 

/ 

X 

2 
y = ax +bx+c 
ia<0) 

—00 

/ 
- 0 0 

b 

2a 
A 
4a 

y \ 

+00 

\ 
-^-00 

Nhu vay: 
h 

Khi a > 0, hdm so nghich bien tren khoang (-00 ; ), ddng biin 
2a 

h ' A h 
tren khoang ( ; +<») vdcd gid tri nhd nhdt la khix = . 

2a 4a 2a 

Khi a <0, hdm sd dong biin tren khoang (-00 ; ), nghich biin 
2a 

tren khodng ( ; +00) va cd gid tri ldn nhdt Id khix = . 
2a 4a . 2a 

Vi du. Ap dung kit qua tren, hay cho bilt su biln thidn cua ham sd 

y = - x ^ + 4 x - 3 . 

Ve dd thi cua hdm sd dd. 
A) A 

Gidi. Ta tfnh duoc =2 va = 1. 
2a 4a 

Vdy dd thi cua ham sdy = -x^ + 4x - 3 la parabol cd dinh 1(2 ; 1), nhdn dudng 
thang X = 2 Idm true ddi xilng va hudng bl 16m xud'ng dUdi. 

Tuf dd suy ra ham sd ddng biln trdn khoang (-00 ; 2), nghich biln tren khoang 
(2 ;+<»). 

Ta cd bang biln thien : 

—00 + 0 0 

- 0 0 - - 0 0 

Bang biln thidn ndy cho thdy ham sd c6 gid tri ldn nhdt Id 1 khi x = 2. 
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Di ve dd thi, ta Idp bang toa dd cua mdt s6 
dilm thudc dd thi nhu sau 

X 

3̂  

0 

-3 

1 

0 

2 

1 

3 

0 

4 

-3 

"Ndi" cac dilm dd lai, ta dugc parabol 

y = -x'^+4x-3 nhu hinh 2.19. 

A^^an xet. Ta cung cd thi ve dd thi cua 

ax + bx + c] tuong tu nhu 

each ve dd thi cua ham sd y = \ax + b\. 

Chang ban, dl ve d6 thi ham sd 
y = |-x^ + 4x - 31, ta ldn lugt 1dm nhu sau 
(h.2.20): 

2 
• Ve parabol (Fj) :y = -x + 4x - 3 ; 
• Ve parabol (Fj) : y = -i-x^ + 4x - 3) 
bang each Idy ddi xiing (Fj) qua true Ox. 

• Xoa di cdc dilm cua (Fj) vd (F2) ndm of 
phfa dudi true hoanh. 

Hinh 2.19 

Hinh 2.20 

H3| Cho hdm soy = x +2x-3edd6 thj Id parabol (P). 
a) Tim toa dd dinh, phuong trinh true doi xdng vd hudng bi Idm cQa iP). TCfdd suy ra 
su biSn thien eCia hdm s6y = x' + lx-2>. 
b)Ve parabol iP). 
c) Ve do thi cCia hdm soy = |x̂  + 2x -3 | . 

27. Cho cac ham sd: 

a)y = -x - 3 ; 

Cau hoi vd bdi tdp 

b)y = ( x - 3 ) ' 

c ) y = > ^ x ^ + l ; d)y = - > ^ ( x + l ) l 

Khdng ve dd thi, hay md ta d6 thi cua mdi ham sd trdn bdng cdch diln vdo 
chd trdng (...) theo mdu : 
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- Dinh cua parabol la dilm cd toa do ... 

- Parabol cd true dd'i xiing la dudfng thdng ... 

- Parabol cd bl 16m hudng (ldn tren / xud'ng dudi)... 

28. Ggi (F) la dd thi cua ham sd y = ax +c. Tim a va c trong mdi trudng hgp sau : 

a) y nhan gid tri bang 3 Idii x = 2, vd cd gid tri nhd nhdt la -1 ; 

b) Dinh cua parabol (F) la 7(0 ; 3) va mdt trong hai giao dilm ciia (F) vdi true 

hodnh la A(-2;0). 

29. Ggi (F) Id dd thi cua ham sd y = a(x - m) . Tim a va m trong mdi trudfng 

hgp sau: 

a) Parabol (F) cd dinh la /(-3 ; 0) vd cat true tung tai dilm M(0 ; -5 ) ; 

b) Dudfng thang y = 4 cdt (F) tai hai dilm A(- l ; 4) va 5(3 ; 4). 

30. Vilt mdi hdm sd cho sau day thanh dang y = aix -p) +q. Tit dd hay cho biet 
dd thi cua nd cd thi dugc suy ra tii dd thi cua hdm sd ndo nhd cdc phep tinh 
tiln dd thi song song vdi cdc true toa dd. Hay md ta cu thi cac phep tinh 
tilndd: 

a)y = x ^ - 8 x + 1 2 ; b) y =-3x^ - 12x + 9. 

31. Ham sd y = -2x^ - 4x + 6 cd dd thi la parabol (F). 

a) Tim toa dd dinh va phuong trinh true ddi xiing cua (F). 

b) Ve parabol (F). 

c) Dua vdo dd thi, hay cho bilt tap hgp cac gia tri cua x sao cho y > 0. 

Luyen tap 

32. Vdim6ihdmsdy = -x^ + 2x + 3 vay= - x ^ + x - 4 , h a y 

a) Ve d6 thi ciia ham sd; 

b) Tun tdp hgp cdc gia tri x sao cho y > 0 ; 

c) Tim tdp hgp cdc gia tri ciia x sao cho y < 0. 
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33. Lap bang theo mdu sau ddy rdi diln vao d trdng cdc gia tri thich hgp (nlu cd). 

Ham s6' 

2 
y = 3x -6A:+ 7 

y = -5x - SJC + 3 

y=X^-6x + 9 

y = -Ax +Ax-\ 

Ham s6 c6 gia tri 
Idfn nh^t / nho nh^t khi x = ? 

Gia tri 16n nh^t Gia tri nho nhaft 

) 

34. Ggi (F) la dd thi cua hdm sd bdc hai y = aj? + bx + c. Hay xac dinh ddu cua 

he sd a va biet sd A trong mdi trudfng hgp sau : 

a) (F) nam hoan toan b phfa trdn true hodnh ; 

b) (F) nam hodn toan 6 phfa dudi true hodnh ; 

c) (F) cat true hodnh tai hai dilm phdn biet vd dinh cua (F) nam phfa tren 
true hodnh. 

35. Ve dd thi rdi lap bang biln thien cua mdi hdm sd sau : * 

a)y = \x^+yl2x\ ; b) y = -x2+21x1+3 ; 

c) y = 0 ,5x^- lx - l l+ l . 

36. Ve dd thi ciia mdi ham sd sau : 

-x + 1 nlu x < - l 
a)y = 

-X +3 nlu x > - l 
h)y = 

\ix.3f nlu x < - l , 

nlu x > - l . 

37. Bdi todn bdng dd 

Khi mdt qua bdng dugc dd ldn, nd se dat din dd cao ndo dd rdi roi xudng. Bilt 

rang quy dao cua qua bdng la mdt cung parabol trong mat phang vdi he toa dd 

0th, trong dd t la thdi gian (tfnh bang gidy), kl tii khi qua bdng dugc da len; A 

la dd cao (tfnh bdng met) cua qua bdng. Gia thilt rang qua bdng dugc da txt dd 

cao 1,2 m. Sau dd 1 giay, nd dat dd cao 8,5 m va 2 giay sau khi da ldn, nd b 

dd cao 6 m (h.2.21). 
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Hinh 2.21 

a) Hay tim ham sd bac 
hai bilu thi dd cao h 
theo thdi gian t vd cd 
phdn dd thi triing vdi 
quy dao cua qua bdng 
trong tinh hudng trdn. 

b) Xdc dinh do cao ldn 
nhdt cua qua bdng (tfnh 
chfnh xac din hdng 
phdn nghin). 

c) Sau bao Idu thi qua bdng se cham ddt kl tur khi dd ldn (tfnh chfnh xac din 
hang phdn tram) ? 

38. Bdi todn ve cSng Ac-xa (Arch) 

Khi du lich din thanh phd Xanh Lu-i (Mi), ta se thdy mdt cai edng ldn cd hinh 

parabol hudng bl Idm xudng dudi, dd la edng Ac-xo. Gia s i ta Idp mdt he toa 

dd Oxy sao cho mdt chan edng di qua gd'c O nhu trdn hinh 2.22 (x vd y tfnh 

bdng mit), chdn kia cua edng d vi trf (162 ; 0). Bilt mdt dilm M trdn edng cd 

toa dd Id (10; 43). 

a) Hm ham sd' bac hai cd dd thi chiia cung parabol ndi trdn. 

b) Tfnh ehilu cao cua.edng (tfnh tii dilm cao nhdt tren edng xud'ng mat ddt, 

lam trdn kit qua din hang dofn vi) 

edng Ac-xa d Ml Hinh 2.22 
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IVIOT SO HINH ANH Ol/dNG PARABOL TRONG THUC TE 

Parabol la mdt dudng cong don gian nhUng rat dep. Bdi vay, chiing ta c6 the thay no 

xuat hien trong nhieu edng trinh kien triic 6 Viet Nam va tren the gidi. 

Ngoai ra, parabol cdn c6 nhieu tfnh chat if thii ma chiing ta se nghien CLTU trong 

Hinh hoc. 

Cdu treo Binh Thdnh 

tren tuy en qud'c 16 19 nd'i thdnh phd Hui' 

vdi huyen mien nulA-ludi. 

Anh VNTTX 

The hdn. 

Bephun nude dTudn Chdu, 
tinh Qudng Ninh. 

Cdu A-ra-bi-da dPo6c-t6 BSDdo Nha. 
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Cdu liii vd bdi tap on tap cliirong ii 

39. Vdi mdi cdu hoi sau day, hay chgn phdn kit luan ma em cho Id diing. 

a) Tren khoang ( - 1 ; 1), ham sdy = -2x + 5 

(A) Ddng biln ; (B) Nghich biln ; (C) Ca hai kit ludn (A) vd (B) diu sai. 

b) Trdn khoang (0 ; 1), hdm sdy = x^ + 2x - 3 

(A) Ddng biln ; (B) Nghich biln ; (Q Ca hai kit luan (A) vd (B) diu sai. 

c) Tren khoang (-2 ; 1), ham sd y = x^ + 2x - 3 

(A) Ddng biln; (B) Nghich biln ; (C) Ca hai kit ludn (A) vd (B) diu sai. 

40. a) Tim dilu kidn cua a va b, sao cho ham sd bac nhdt y = ox + 6 Id hdm sd le. 

b) Tim dilu kien cua a, b va c, sao cho ham sd bac hai y = ax^+ 6x + eld ham 
sd chdn. 

41. Dua vao vi tri d6, thi cua hdm sd y = ax + &x + c, hay xdc dinh ddu cua cac hd 

• s6a,b,c trong mdi trudng hgp dudi day (h.2.23): 

Hinh 2.23 
• . J . . 

42. Trong mdi trudng hgp cho dudi day, hay ve dd thi cua cdc ham sd tren ciing 
mdt mat ph^g toa dd rdi xdc dinh toa dd giao dilm ciia chiing : 

2 

a)y = x - l v d y = x - 2 x - l ; 

b) y =-X + 3 vay =-x^ - 4x + 1; 

c>y = 2 x - 5 vay = x ^ - 4 x - 1 . 
43. Xdc dinh cdc hd sd a,bvac di cho ham sd y = ax^-\-bx-\-c dat gid tri nhd 

3 1 
nhdt bdng - khi x = - vd nhdn gia tri bang 1 khi x = 1. Lap bang biln thidn 

4 2 
vd ve dd thi cua ham sd dd. 
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44. Ve dd thi cua cac ham sd sau rdi Idp bang biln thidn cua nd : 

a) y = -x-2 b)y = 
12x nlu X < 0 

l x ^ - x n l u x > 0 ; 

c)y = 1 2 3 
— X + x — 
2 2 

d)y = x|x| - 2 x - l . 

45. Trdn hinh 2.24, dilm M chuyin 
ddng trdn doan thang AX. Tit M, ke 
dudng thang song song vdi AB, cdt 
mdt trong ba doan thang BC, DE, 
FG tai dilm Â . Ggi S Id didn tfch 
cua miln td ddm ndm b bdn trdi MN. 
Ggi dd dai doan AM Id x (0 < x < 9). 
Khi dd, 5 Id mdt ham sd cua x. Hay 
ndu bilu thiic xdc dinh hdm sd Six). 

46. Bdi todn tdu vd tru 

Khi mdt con tdu vii tru dugc phdng 
Idn Mat Trang, trudc hit nd bay vdng 
quanh Trdi Ddt. Sau do, ddn mdt 
thdi dilm thich hgp, ddng co bat ddu 
boat ddng dua con tdu bay theo quy 
dao Id mdt nhanh parabol ldn Mat 
Trang (trong hd toa dd Oxy 
nhu trdn hinh 2.25, x vd y tfnh 
bang nghin kildmlt). Bilt rdng khi 
ddng CO bat ddu boat ddng, tiic la 
khi X = 0 thi y = -7 . Sau dd, y = -4 
khix=10vay = 5 k h i x - 2 0 . 

B 

L 

C 

) N E 
• } • 

M 

Hinh 2.24 

quy dao 

Hinh 2.25 

a) Tim ham sd bdc hai cd dd thi chiia nhanh parabol ndi trdn. 

b) Theo lich trinh, dl din dugc Mat Trang, con tdu phai di qua dilm (100 ; y) 
vdi y = 294 ±1,5. Hoi dilu kien dd cd dugc thoa man hay khtog ? 
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Chuong 3-ffHrOTIG TRin+i 
VA f i t PfiLTOnG TRln+l 

Tif thud xa xua, trong Ijch sii phat trien cua toan hoc, phuong 
trinh da ia van de trung tam ciia dai so hoc. Trong Dai so 10 
nang cao, cac van de ve phuong trinh va he phuong toinh bac 
nhat va bac hai cung la mot noi dung trong tam cua chuong 
trinh. Chung dugc trinh bay chinh xac hon, day du hon, he thdng 
hon so vdi lop dudi. Trong dp, dieu dang luu y va tuong doi I<h6 la 
van de giai va bien luan phuong trinh. Bdi vay, chuong nay do! hoi 
nhOng ta" nang thanh thao trong viec giai cac phuong trinh va 
he phuong trinh bac nhat va b'ac hai tren co so cac phuong 
phap co ban ma sach giao l<hoa da cung cap. 
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DAI CLfONG Wt PHLfONG TRINH 

6 Idp dudi, ta da lam quen vdi khai nidm 

phuong trinh, chang ban, 2x - 1 = v A; Id 
mot phuong trinh. Dl cd mdt each hiiu 
mdi, ta xem "2x - 1 = -v/x " Id mdt mdnh dl 
chiia bie'n. Gid tri cua biln x lam cho menh 
dl do diing chfnh Id nghiem cua phuong 
trinh. Sau day, chiing ta se dinh nghia 
phuong trinh theo quan dilm do. 

1. Khai niem phirofng trinh mot an 

DINH NGHIA 

Cho hai hdm sd'y -fix) vd y = gix) cd tap xdc dinh ldn lU0 la 3)̂  

va2)g.Dat2) = 2yn2)^. 

Menh de chica biin "fix) = gix)" dugc ggi Id phuong trinh mdt an; 
X ggi Id an so (hay an) vd 2) ggi la tap xdc dinh ciia phuong trinh. 

So XQ e 3) ggi Id mdt nghiem ciia phuang trinh fix) = gix) 

niu "fixo) = gixQ)" la menh di diing. 

CHUYl 

Dl thuan tien trong thuc hanh, ta khdng cdn vilt ro tdp xdc dinh 3) 
cua phuofng trinh ma chi cdn neu dilu kien dl x e 2). Dilu kien dd 
ggi la diiu kien xdc dinh cua phuong trinh, ggi tat Id dieu kien cua 
phuong trinh. 

Dl don gian, ta coi cdc hdm sd dugc ndi din trong bdi ndy deu 
dugc cho bdng biiu thvcc. Vdy theo quy udc vl t^p xac dinh ciia 
ham sd cho bdi bilu thiic, dilu kidn cua phuofng tiinh bao gdm cdc 
dilu kien dl gid tri cha fix) va gix) ciing dugc xdc dinh va cdc dilu 
kien khac ciia dn (nlu cd yeu cdu). 
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V i d u l 

a) Dilu kien cua phuong trinh \lx^ - 2 x ^ + 1 =3 la x̂  - 2x^ + 1 > 0. 

b) Khi tim nghiem nguyen cua phuofng trinh 2 =-\/x , ta hiiu dilu kien 
X 

cua phuong trinh l axeZ ,X5tOvax>0 (hay x nguyen duong). D 

CHUY 2 

1) Khi giai mdt phuofng tnnh (tiic la tim tap nghidm cua phuofng trinh), 
nhilu khi ta chi cdn, hoac chi cd thi tfnh gid tri gdn diing cua 
nghidm (vdi dd chfnh xac nao dd). Gid tri dd ggi la nghiem gdn 
dung ciia phuong trinh. 

Chang ban, bang may tfnh bd tiii, ta tfnh nghidm gdn diing (chfnh 

xac din hdng phdn nghin) cua phuong tnnh x =71axwl,913. 

2) Cac nghiem cua phuofng trinh fix) = gix) la hodnh do cdc giao 
dilm cua dd thi hai ham sd y =/(x) va y = gix). 

2. Phinmg trinh tirofng dirofng 

Ta da bilt: Hai phuofng trinh (ciing dn) dugc ggi la tucfngducmg nlu chiing cd 
cung mdt tdp nghidm. Nlu phuong trinh/^(x) = g]ix) tuong duong vdi phuong 
trinh/2(x) = g2ix) thi ta vilt 

/i(x) = gi(x) <^ /2(x) = g2ix). 

Hl| M5i khing djnh sau ddy dOng hay sai 7 

a) >/x^ = 2>/r^ <=> A:-1=0. 

b) x + -Jx-2=l + ylx-2 <=> x = l. 

c)\x\ = l <^ x = l. 

• Khi mudn nhSii manh hai phuong trinh cd cung tap xac dinh 3) (hay cd ciing 
dilu kidn xdc dinh md ta cung kf hieu la 3)) va tuong duong vdi nhau, ta ndi 
- Hai phuong trinh tuong duong vdi nhau tren 3), hoac 
- Vdi diiu kiin 3), hai phuong trinh tuong duong vdi nhau. 

Chdng han vdi X > 0, hai phuong trinh x̂  = 1 va x = 1 tuong duong vdi nhau. 
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• Trong cac phep biln ddi phuong trinh, dang chii y nhdt la cdc phep biln ddi 
khdng lam thay ddi tap nghiem cua phuang trinh. Ta ggi chiing Id cac pMp 
biin doi tuang duong. Nhu vdy 

Phep biin doi tuang duang biin mot phuang trinh thdnh phuang 
trinh tuang duang vdi nd. 

Chang ban, viec thuc hien cac phep bien ddi ddng nhdt of mdi vl cua mdt 
phuofng tiinh vd khdng thay ddi tdp xac dinh cua nd Id mdt phep biln ddi 
tuong ducfng. 

Dudi day la dinh If vl mdt sd phIp biln ddi tuong duong thudfng diing. 

DINH U 1 

Cho phuang trinh fix) = gix) cd tap xdc dinh 3); y = hix) la mot. 

hdm so xac dinh tren 3) (/i(x) cd thi la mdt hang sd). Khi dd tren 

2), phuang trinh dd cho tuang duang vdi mdi phuang trinh sau : 

I)fix) + hix) = gix) + hix) ; 

2) fix) hix) = gix) hix) niu hix) * 0 vdi moi x e 3). 

Chiing minh. Ta chiing minh cho kit luan thii nhdt. Kit luan thii hai dugc 
chiing minh tuong tu. 

That vay, ca ba ham sd/, g, va h diu xac dinh trdp 3) nen neu XQ thudc 3) thi 

/(XQ), gixo) va hixo) la nhiing sd xdc dinh. Do dd, dp dung tfnh chdt cua dang 
thiic sd, ta cd : 

fixo) = gixo)<^fixQ)-\-hixQ) = gixQ) + hixQ). .. 

Dilu dd chiing td rang nlu XQ Id nghiem cua phuong trinh nay thi ciing la 
nghiem cua phuong trinh kia va ngugc lai. Vay hai phuong trinh fix) = gix) 
va fix) + hix) = gix) + hix) tuofng duong vdi nhau. • 

Tii dinh If tren, ta dl thdy : Hai quy tdc biln ddi phuong trinh da hgc of Idp 
dudi (quy tdc chuyin vl vd quy tac nhdn vdi mdt sd khac 0) Id nhiing phep 
biln ddi tuofng duong. 

H2| Mdi khang dinh sau dOng hay sal ? 

a) Cho phudng trinh 3x+ylx-2 = x^. ChuySn Vx-2 sang vd phai thh dugc phuang 
trinh tuong duong. 
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b) Cho phuang trinh 3x+^x-2 = x^ + Vx-2. Luge bo Vx-2 d ca hai ve cCia 
phuong trinh thi dugc phuong trinh tuong duong. 

3. Phuofng trinh he qua 

Vi du 2. Xet phuofng tnnh 

Vx = 2 - x . (1) 

Binh phuong hai vl, ta dugc phuong trinh mdi 

x = A-Ax + x^. (2) 

.Tap nghiem ciia (1) la Si = {1}, cua (2) laS^ = {1 ; 4}. Hai phuong trinh (1) 
va (2) khdng tuong duong. Tuy nhidn, ta thdy Sj^S^; trong trudfng hgp nay, 
ta ndi (2) Id phuang trinh he qua cua phuong trinh (1). D 

Tdng quat, 

/i(x) = giix) ggi la phuang trinh he qua cua phuang trinh 

fix) = gix) niu tap nghiem cOa nd chica tap nghiem cua phuong 
trinh fix) = gix). 

Khi dd, ta vilt 
fix) = gix)^fiix) = giix). 

Tuf dinh nghia ndy, ta suy ra : Nlu hai phuong trinh tuong duong thi mdi 
phuong trinh diu la he qua cua phuong tnnh cdn lai. 

Trong vf du 2, gid tri x = 4 la nghiem ciia (2) nhung khdng la nghidm cua (1). 
Ta ggi 4 la nghiem ngoai lai ciia phuong trinh (1). 

H3| Mii khing djnh sau ddy dOng hay sai ? 

a) ylx-2 = l => A: -2 = 1. 

Trong cdc phep biln ddi ddn den phuofng trinh hd qua, ta thudfng sir dung phep 
biln ddi dugc neu trong dinh If sau day. 

DINH U 2 

Khi binh phUong hai vi cOa mgt phuong trinh, ta dugc phuang 
trinh he qua ciia phuang trinh dd cho. 

fix)^gix)^\fix)f = [gix)f. 
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CHU Y 

1) Cd thi chiing minh dugc rdng : Nlu hai vl cua mdt phuong trinh 
ludn ciing ddu thi khi binh phuong hai v l cua nd, ta dugc phuong 
trinh tuofng duong. 

2) Nlu phep biln ddi mdt phuowg trinh ddn din phuong trinh hd 
qua thi sau khi giai phuofng trinh hd qua, ta phai thA lai cdc nghidm 
tim dugc vao phuong tnnh da cho di phat hidn vd loai bo nghidm 
ngoai lai. 

Vl du 3. Giai phuong trinh |x - 11 = x - 3. 

Gidi. Binh phuofng hai vl, ta dugc phuofng trinh he qud 

x - 2 x + l = x - 6 x + 9. 

Giai phuong trinh nay, ta dugc x = 2. Thii lai, ta thdy 2 khdng phai la nghidm 
ciia phuong trinh da cho. Vay phuang trinh da cho vd nghidm. D 

4. Phuong trinh nhi^u an 

Trong thuc tl, ta cdn gap nhftng phuofng trinh cd nhilu hon mdt dn. Dd Id cdc 
phuofng trinh dang F = G, trong dd F va G la nhiing bilu thiic ciia nhilu biln. 
Chang ban, 

2x^ + 4xy-y^ = -x + 2y + 3 (3) 
Id mdt phuang trinh hai dn (x vd y); 

x + y + z = 3xyz (4) 
la mdt phuang trinh ba dn (x, y vd z). 

Nlu phuang trinh hai dn x vd y trd thanh menh dl ddng khi x = XQ vd y = yo 

(vdi XQ va yo la sd') thi ta ggi cap sd (XQ ; yo) la mdt nghiim cha no. Chdng 

ban, cap sd (1 ; 0) la mdt nghidm cua phuofng tnnh (3), 

Khai nidm nghiem cha phuofng trinh ba dn, bdn dn,... cung dugc hiiu tUong tu. 
Chang ban, bd ba sd ( 1 ; 1; 1) Id mdt nghidm cua phuong trinh (4). 

Dd'i vdi phuang trinh nhilu dn, cdc khdi nidm tdp xdc dinh (dilu kidn xdc 
dinh), tdp nghidm, phuang trinh tuang duong, phuang trinh hd qua,... cung 
tuofng tu nhu ddi vdi phuong trinh mdt dn. 



5. Phuong trinh chura tham sd 

Chiing ta cdn xet ca nhiing phuang trinh, trong dd ngodi cac dn cdn cd nhiing 
chft khac. Cdc chft nay dugc xem Id nhftng sd da bilt vd dugc ggi Id tham sd. 

. Chang ban, phuang trinh mix + 2)- 3mx -1 (vdi dn x) la mdt phuang trinh chica 
tham sd'm. 

H4| 77m tap nghidm cda phuang trinh mx+2 = l-m (vdi m Id tham so) trong mii 
trudng hgp: a) m = 0 ; b) m*0. 

Ro rang nghidm va tdp nghidm ciia mdt phuofng trinh chiia tham sd phu thudc 
vao tham sd dd. Khi giai phuofng trinh chiia tham sd, ta phai chi ra tap nghiem 
cha phuang ttinh tuy theo cdc gid tri cd thi cua tham sd. Dl nhdn manh y 
dd, khi giai phuong trinh chiia tham sd, ta thudfng ndi Id gidi vd Men luan 
phuang trinh. 

Cdulioivdbditap 

1. Tim dilu kidn xac dinh ciia mdi phuong trinh sau rdi suy ra tdp nghidm cua nd : 

a) \/x=>AJc ; b) 3x -> /x -2 = V 2 - x + 6 ; 

c) = X + V x - 3 ; , d) X + Vx-1 = 4-x . 
x - 3 

2. Giai cdc phuong ttinh sau : 

a) X + Vx - 1 = 2 + Vx - 1 ; b) x + Vx - 1 = 0,5 + Vx - 1 ; 

\ ^ - ^ • A\ ^ -' ^ 
2 V x ^ ~ V J c ^ ' 2 V x ^ yfx^ • 

3. Giai cdc phuong trinh sau : 

1 2 x - l • ux ^ 1 2 x - 3 . 
a ) x + — - = - ; b ) x + - = - ; 

x - l x - l x-2 x-2 

c)(x^-3x + 2 )V^r^ = 0 ; d ) (x^ -x -2 )VITT =0. 

4. Gidi cdc phuang trinh sau bdng each binh phuong hai vl cua phuang trinh : 

a) V I ^ = V9-2x ; b ) V x ^ = x - 3 ; 

c ) 2 | x - l | = x + 2 ; d ) | x - 2 | = 2 x - l . 
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PHLfONG TRINH BAC NHAT 
. J? , 

VA BAc HAI M 6 T A N 

Ta da bilt cdch giai: 

- Phuang trinh bdc nhdt (dn x) la phuong trinh cd dang ax + 6 = 0 
(a va b la hai sd da cho vdi a 9̂  0); 

- Phuang trinh bdc hai (dn x) la phuang trinh cd dang ax + bx + c = 0 
2 2 

(a, Z? va c la ba sd da cho v6ia^0);A = b - Aac ggi la biet thvCc, A' = b' - ac 
(vdi b = 2b') ggi la biet thicc thu ggn cha phuong trinh bac hai. 
Trong bai nay, chung ta se nghidn cihi each giai va bidn ludn cac phuOng trinh 
bac nhdt vd bdc hai cd chiia tham sd. 

1. Giai va bien luan phuong trinh dang ax-\-b = 0 

Kit qua giai va bien ludn phuong trinh dang ax -\- b = 0 dugc neu trong 
bang sau day. 

l ) a ^ 

2)a = 

3)a = 

0 

: 0 va & : 

-Ovab-

^0 

= 0 

: Phuang 

: Phuang 

: Phuang 

trinh cd mdt nghidm duy nhdt x = -

trinh Vd nghiem. 

trinh nghiem dung vdi mgi x e M. 

b 

a 

Vl du 1. Giai va bien luan phuong trinh sau theo tham sd m 

m x + 2 = x + 2m. 
Gidi. Ta biln ddi tuong duong 

(1) «• m x - x =2m-2 

<=> (m^-l)x = 2 ( m - l ) . 

(1) 

(la) 
Xet cac trudfng hgp sau day. 

1) Khi m^±l (tiic lamitlwam^ -1), ta'cd m -l^ 0 ndn (la) cd nghiem 

x = 
2(m-I) 2 

m^-l m + l 

Dd la nghiem duy nhdt cua phuofng trinh da cho. 
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2) Khi m = 1, phuong trinh (la) trd thdnh Ox = 0 ; phuang trinh nay nghiem 

dung vdi mgi x e R ndn phuong trinh (1) ciing nghiem dung vdi mgi x e E. 

3) Khi m = - 1 , phuang trinh (la) trdf thdnh Ox = - 4 ; phuong trinh nay vd 
nghidm ndn phuong trinh (1) cung vd nghidm. 

Kit ludn 

m^±l : (1) cd nghiem x = 
m + l 

tap nghiem la S = 
m + l 

m = -l: (1) vd nghidm (tdp nghiem la 5 = 0) . 

m = 1: (1) nghiem diing vdi mgi x e E (tap nghiem la S - a 

2. Giai va bien Iu$n phuong trinh dang ax +bx + c= 0 

Kit qua giai vd bien luan phuang trinh dang ax + bx + c = 0 dugc neu trong 
bang sau day. 

1) a = 0 : Trd vl giai va bien luan phuong trinh bx + c = 0. 

2) a ^ 0 : 
• A > 0 : phuang trinh cd hai nghiem (phan biet) 

- 6 - V A . -b + y/A 

2a va X 2a 

• A = 0: phuong trinh cd mdt nghidm (kep) x = ; 
2a 

• A < 0 : phuong trinh vd nghidm. 

H1| Trong trudng hgp ndo thi phuang trinh ax^ +bx + c = 0 : 

a) Cd mdt nghidm duy nhat ? 

b) Vd nghidm ? 

Vi du 2. Giai va bien luan phuong trinh sau theo tham sd m 

nu'-2im-2)x + m-3 = 0. (2) 

Gidi. Vdi m = 0, phuong ttinh (2) trd thdnh 4x - 3 = 0 ; no co nghiem x=--. 

Vdi m 5t 0, (2) la phuong ttinh bac hai vdi biet thiic thu ggn Id 

A' = im- 2) - mim -3) = A-m. 
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Dodd: 
- Nlu m > 4 thi A' < 0 nen (2) vd nghiem ; 

- Nlu m = 4 thi A' = 0 nen (2) cd mdt nghiem x = 
m-2 1 

m 
- Nlu m < 4 va /n ;t 0 thi A' > 0 nen (2) cd hai nghiem^ 

m-2 + V4-m m -2-V4^ •m 

va x = 
m m 

Kit ludn. 
m > 4 : (2) vd nghidm ; 

3 
/n = 0 : (2) cd nghiem x = — ; 

0 5t m < 4 : (2) cd hai nghiem x = 
m -2 + yJA-m 

m 
(hai nghiem nay triing nhau va bang — khi m = A). 

H2| Giai vd bien luan phuang trinh ix-l)ix-mx+2) = 0 theo tham so'm. 

Vi du 3. Cho phuang trinh 
2 ' '^ ' 

3x + 2 = - X + X + a. (3) 
Bang dd thi, hay bien luan so nghidm ciia phuofng trinh (3) tuy theo cdc gia tri 
ciia tham sd a. 
Gidi. Trudc hit, ta dua phucttig trinh (3) vl dang 

x^ + 2x + 2= a. (4) 

Sd nghidm cua phiiong trinh (3) cung Id sd nghiem 
cua phuang trinh (4) vd bang sd giao dilm cua parabol 

2 ' 

iP):y = x + 2x + 2 vdi dudng thang id):y = a. Quan 
sat dd thi (h.3.1), ta thdy dinh cua parabol (P) la dilm 
M(-l ; 1), khi a thay ddi thi dudfng thing (J) cung 
thay ddi nhung ludn song song (hoac triing) vdi true 
hodnh. Tii dd, ta suy ra : 
- Vdi a < 1, phuong trinh (3) vd nghiem (dudfng thang id) va parabol (P) 
khdng cd dilm chung); 
- Vdi a = 1, phuang trinh (3) cd mdt nghidm (kep) (dudng thang (rf) tilp xiic 
vdi parabol (P)); 
- Vdi a > 1, phuang trinh (3) cd hai nghidm (dudfng thang id) cat parabol (P) 
tai hai dilm phdn biet). D 



CHU Y 

Khi vilt phuang ttinh (3) dudi dang x^ + 3x + 2 = x + a, ta thdy kit 
qua tten cdn cho bilt sd giao dilm cua parabol y = x + 3x + 2 vdi 
dudng thang y = X + a. 

3. (Jng dung cua dinh li Vi-6t 

• 6 Idp dudi, chung ta da hgc dinh If Vi-lt dd'i vdi phuang trinh bac hai. 

Hai sd Xj va X2 la cdc nghidm cua phuang trinh bac hai 

ax + bx + c = 0 

khi va chi khi chiing thoa man cdc he thiic 
_ b ^ _c' 

X-l "r Xn — ~~ — V 3 X-t Xij — "~~ • 

a a 

Dinh If Vi-et cd nhilu ling dung quan frgng, chang ban nhu: 

1) Nhdm nghiem cua phuang trinh bdc hai; 

2) Phdn tich da thvcc thdnh nhdn tic : 

Niu da thicc fix) = ax +bx + c cd hai nghiem Xj vd X2 thi no cd thi phdn tich 

thdnh nhdn tic fix) = aix -Xi)(x -X2) (xem bdi tdp 9); 

3) Tim hai sd'biit tdng vd tich cua chiing : 

Niu hai sd'cd tdng Id S vd tich Id P thi chiing la cdc nghiim cua phuang trinh 

x'-Sx + P = Q. 

H3| Cd thS khoanh mdt sgi ddy ddi 40 cm thdnh 

mdt hinh chd nhdt cd didn tich S cho tnldc trong 
mdi trudng hop sau ddy dugc hay khdng ? 

a)S = 99cm^; b) S = 100 cm^; c) S= 101 cm^. 

• Sau ddy, ta se ttm hiiu mdt ling dung quan 
trong khdc ciia dinh li Vi-lt la xet ddu cdc 
nghiem cm phuang trinh bdc hai. 

Dinh K Vi-lt cho phIp ta nhdn bilt ddu cdc nghiem cua mdt phuong ttinh bdc 
hai md khdng cdn tim cdc nghidm dd. Ta cd nhdn xlt sau ddy. 
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Nhdn xet 

Cho phuang trinh bdc hai ax +bx + c = 0 cd hai nghiem Xj va X2 

ixi<X2).DdtS = --vdP=-.Khidd: 
a a 

- NiuP<Othi Xj < 0 <X2 (hainghidmttdiddu); 

- Neu P >0vdS>0thi 0 < Xj < X2 (hai nghidm duang) ; 

- Niu P > OvdS <0 thi Xi<X2<0 (hai nghidm dm). 

V idu4 . Phuang ttinh ( l -V2)x^ . -2 ( l + V2)x + V2 =Ocd a = 1 - V2<0 

va c= V2>0 ndn P < 0. 

vay phuong trinh dd cd hai nghidm ttdi ddu. D 

CHUY 

Trong vf du 4, ca hai kit luan phuong trinh cd hai nghidm va hai 
nghidm dd ttdi ddu diu dugc suy ra tii P < 0. 

Trudng hgp P > 0, ta phai tfnh A (hay A') dl xem phuong ttinh co 

nghiem hay khdng rdi mdi tfnh S di xdc dinh ddu cdc nghidm. 

Vi du 5. Xet ddu cdc nghidm cua phuang trinh sau (nlu cd) 

(2-V3)x^ + 2 ( l - V 3 ) x + l = 0 . (*) 

Gidi. Ta co 

a = 2-V3 >Ova c = l > 0 => P > 0 ; 

A' = (1 - V3) - (2 - V3) = 2 - V3 r^ A' > 0 (vdy (*) cd hai nghidm phdn biet); 

a = 2 -V3 > 0 v a - 6 ' = - ( l - V 3 ) = V 3 - l > 0 = > 5 > 0 . 

Do dd, phuong trinh da cho cd hai nghiem duang. D 

H4| Vdi mdi phuang trinh cho trong a) vd b) dudi ddy, hay chgn khing dinh dCing 
trong cdc khang dinh da cho. 

a) Phuong trinh -0,5 :̂̂  +2,lx + 1,5 = 0 
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(A) Cd hai nghiem trai ddu; (B) Cd hai nghiem duong; 

(C) Cd hai nghidm dm; (D) Vd nghiem. 

b) Phuong trinh x^-[y!2 + S)x + yl6=0 

(A) Cd hai nghidm trai ddu; (B) Cd hai nghiem duang ; 

(C) Cd hai nghiem am; (D) Vd nghiem. 

• Viec xet ddu cdc nghiem cua phuofng trinh bac hai giiip ta xac dinh dugc sd 

nghiem cua phuang trinh triing phuang. 

Ta da bilt, ddi vdi phuang trinh triing phuofng 

ax^ + bx' + c=^Q, (4) 
2 , 

nlu dat y = X (y > 0) thi ta di din phuong trinh bac hai dd'i vdi y 

ay^ + &y + c = 0. (5) 

Do dd, mudn bilt sd nghiem cua phuong trinh (4), ta chi cdn bilt sd nghiem 

cua phuang trinh (5) va ddu cua chiing. 

H5[ M5i khing dinh sau ddy dOng hay sai ? 

a) Ne'u phuang trinh (4) cd nghiem thi phuang trinh (5) cd nghiem; 

b) Ndu phuong trinh (5) cd nghiem thi phUOng trinh (4) ed nghiem. 

Vl du 6. Cho phuang trinh 

V2x'̂  - 2(V2 - yf3)x^ - Vl2 = 0. (6) 

Khdng giai phuong ttinh, hay xet xem phuong trinh (6) co bao nhieu nghiem ? 

Gidi. Dat y = x (y > 0), ta di din phuang trinh 

V2y2 - 2(V2 - V3)y - Vl2 = 0. (7) 

Phuang ttinh (7) cd a = V2 > 0 vd c = -Vl2 < 0 nen cd hai nghidm ttdi 

ddu. Vdy phuang trinh (7) cd mdt nghidm duong duy nhdt, suy ra phuong 

ttinh (6) cd hai nghidm ddi nhau. P 
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Cdu hoi vd bdi tap 

5. Xem cdc bai giai sau ddy vd cho bilt mdi bdi giai dd dung hay sai. Vi sao ? 

, ( X - 2 ) ( X - 1 ) - x-2 . , , _ x - 2 n u - 1 n 
a) -^^—ĵ  ^ = 0 o - p — ( x - l ) = 0 -» - p — = 0 hoac x - l = 0 . 

Vx - 1 yjx-l. y]x-\ 
X-2 

Ta cd - = — =0 <tt>x = 2 ; x - l = 0 <» x = l . 
V x - 1 

Vay tap nghiem cua phuang trinh da cho la 5 = {1 ; 2}. 
b) V x ^ - 2 = l - x o x ^ - 2 = ( l - x ) ^ < » x ^ - 2 = l - 2 x + x^ 

o ^ 3 
• 0 2x = 3<::>X= —• 

2 
3 

vay phuong trinh cd mdt nghiem x = — 

6. Giai vd bien ludn cdc phuang trinh : 

a)im +2)x-2m = x-3; h)mix-m)=x + m-2; 

c) mix-m +3) = mix-2)+ 6; d)m\x-l) + m = xi3m-2). 

7. Dua vdo hinh 3.1 (ttang 74), tim cdc gia tii cua a di phuofng ttinh (3) cho 
ttong vf du 3 cd nghidm duong. Khi dd, hay tim nghidm duong ciia (3). 

8. Giai va bien ludn cac phuong trinh: 

a) (m-l)x^ + 3 x - l = 0 ; 

b) x^-4x + An-3 = 0. 

9. a) Gia sit phuang ttinh ax^ + bx + c = 0 ia ^ 0) cd hai nghidm Id Xj va X2. 

Chiing minh rang ta cd thi phdn tfch ax^ + bx + c^ aix -Xi)(x -X2). 

b) Ap dung. Phan tfch cdc da thftc sau thdnh nhdn tir: 

fix) = -2x^ - 7x + 4 vd gix) =iyl2+ l)x^ - 2(V2 + l)x + 2. 

10. Khdng giai phuong ttinh x ^ - 2 x - 1 5 = 0, hay tinh: 

a) Tdng cac binh phuang hai nghiem cua nd ; 

b) Tdng cdc Idp phuong hai nghiem cua nd ; 

c) Tdng cdc luy thiia bac bdn hai nghidm cua nd. 
•* ^ d. 0 0 0 0 0 

Hudng ddn. Xj +X2 =(xi +X2) -2x5X2. 
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11. Trong cdc khang dinh sau ddy, cd duy nhdt mdt khang djnh diing. Hay chgn 
khang dinh diing dd. 

Phuong trinh (Vs - l)x^ + x^ + 2(1 - V3) = 0 : 

(A) Vd nghidm ; 

(B)Cd hai nghidm x = ± - J ( l + V3)(V33-16>^-l] ; 

(C) Cd bdn nghiem x = ± - J ( l + Vs)(V33 - IdVs -1 j vax = +>^ ; 

(D) Cd hai nghiemx = ± V3 . 

Bdi doc them 
GIAI PHLTONG TRINH BAG HAI 
BANG MAY TiNH CASIO /x - 500MS 

May tinh CASIO/x - 500MS cd thi giiip ta tim nghidm diing hoSc nghiem gan diing 
(vdi chin chOr sd thap phan) cOa phuong trinh bac hai ax'^+bx+c = 0 vdi cac h§ sd 
bdng so. 

Di giai phUOng trinh ax^ +bx+c = 0, trudc het ta an cac phim iMODEl iMODEl [l] 0 [H 

d l vao chuong trinh giai. Sau dd, ta nhap tiing he sd bang each dn phim tuong ling 

vdi h§ sd do va phim 0 • 

• Di giSi phuong trinh 2A:̂  -5;c-3 = 0, ta dn Ian lUdt cac phim sau : 

IMODEl [MODE! HE] i ] 2 l i [ H ] 5 0 [ H l 3 g 

Khi dd, l<§'t qua la x^ = 3. An tiep phim 0 , ta dUdc Xj = -0,5. 

• De giai phUdng trinh 9JĈ  - 12x+4 = 0, ta an Ian lUdt cac phim sau : 

M O D ! [MODEI fl] R i 9 B [H | I2 0 4 0 

Khi do, ket qua 1̂  x « 0,666666666. An tiep hai phim ISHIFT|[d7c], ta dugc x= -. 

Dd Id nghiem kep cOa phuong trinh. 
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• De giai phuong trinh 5x^ +4x+ l = 0, ta an Ian lugt cac phim sau : 

jMODEl [MODEI in I>1 [2I5R40 10 

Khi dd, tren man hinh xuat hien gia trj x, = -0.4 ciing vdi ki hidu « o / 6 gdc tren 

ben phai. Dieu dd cd nghTa la phuong trinh da cho khdng cd nghiem thuc. 

• De giai phuong trinh jĉ  + 5,3;c-l,46 = 0, ta lin Ian lugt cac phim sau : 

IMODEl [ M O D I ^ [^ [21105,30 [ H | 1.460 

Khi dd, ket qua la xj « 0,262473 175. An tiep phim 0 , ta dUOc X2 « -5,562473176. 

Dd la cac nghiem gan diing ciia phuong trinh. 

Luyentap 

12. Giai va bidn ludn cdc phuofng trinh sau im la tham sd'): 

a) 2(/n + l ) x - m i x - l ) = 2m + 3; b)m^ (x - 1 ) + 3mx = in? + 3)x -1; 

c) 3(m + l)x + 4 = 2x + 5(m + 1) ; d)ni'x + 6 = 4x + 3/n. 

13. a) Tim cac gia tri cua p di phuang trinh (p + l)x - (x + 2) = 0 vd nghidm. 

b) Tim cdc gia tri cua p dl phuong trinh p x - p = 4x - 2 cd vd sd nghidm. 

14. Tihh nghiem gdn diing cua cac phuong trinh sau (chfnh xdc din hang phdn tram): 

a) x^-5,60x+ 6,41=0 ; b) V2x^ + 4 V 3 x - 2 V 2 =0. 

15. Tim dd dai cdc canh cua mdt tam gidc vudng, bilt rang canh thti nhdt dai hon 
canh thii hai la 2 m, canh thu: hai dai hofn canh thii ba la 23 m. 

16. Giai va bidn luan cdc phuang trinh sau (m vd k la tham sd'): 

a) (m-l)x^ + 7 x - 1 2 = 0 ; h) mx^ - 2im + 3)x 
c ) [ ( ) t + l ) x - l ] ( x - l ) = 0 ; d) (/nx- 2)(2mx-X + 1) = 0. 

Bidn luan 1 
tham sd m 

a tri ciia m 

X2 thoa man he thiic Xj + X2 = 40. 

Giai phuang trinh x + (4m + l)x 
va hieu giiia nghiem Idn va nghiem nhd bang 17. 

a)(m-l)x^ + 7 x - 1 2 = 0 ; b) Anx^-2(/n + 3)x + m + 1 = 0 ; 
: - 2)(2mx - x + 1) = 1 
0 O 

17. Bidn luan sd giao diem cua hai parabol y = - x - 2 x + 3vay = x -m theo 

18. Tim cac gid tri ciia m di phuofng trinh x - 4x + m - 1 = 0 cd hai nghidm Xj va 

19. Giai phuong trinh x + (4m + l)x + 2(m - 4) = 0, bilt rang nd cd hai nghiem 
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20. Khdng giai phuong trinh, hay xet xem mdi phuang trinh trung phuang sau day 
cd bao nhidu nghidm. 

a) x^.+ 8x^ +12 = 0 ; b) -l,5x'^ - 2,6x^ + 1 = 0 ; 

c ) ( l ->^)x^+2x^ + l - > ^ = 0 ; d)-x'^+(V3-V2)x^ =0. 

21. Cho phuofng trinh h? -2ik+l)x + k+l=Q). 

a) Tim cdc gia tri cua k dl phuong trinh ttdn cd ft nhdt mdt nghidm duong. 

b) Tim cac gia tri cua ^ dl phuofng trinh trdn cd mdt nghidm Idfn hon 1 vd mdt 
nghidm nhd hon 1. Hudng ddn. Dat x = y + 1. 

MOT S6 PHirONG TRINH QUY Vfi 
PHLfONG TEONH B Ac NHXT HOAC B Ac HAI 

1. Phuofng trinh dang \ax + b\ = \cx + d\ 

a) Cdch gidi 1 

Chiing ta da bilt I r | = \Y\ <^ X= ± 7 (vdi Xvd Fid hai sdttiy y). Tuong ur, tacd 

\ax + b\ = \cx + d\ <» ax + b = +icx + d). 

Nhu vdy, mudn giai phuong ttinh \ax + b\ = \cx + d\, ta chi vide giai hai 

phuong ttinh ax + b =cx + dvaax + b =-icx + d) rdi Idy tdt ca cdc nghiem 

thu dugc. 

Vl du 1. Giai vd bien ludn phuang trinh 

| m x - 2 | = |x + m|. (1) 

Hudng ddn. Dl giai phuong ttinh (1), ta phai giai hai phuofng ttinh : 

m x - 2 = x + m; (la) 
m x - 2 = -(x + m). (lb) 

Tacd(la) «> ( m - l ) x = m + 2. 
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Do dd, (la) vd nghidm khi m = 1 vd cd nghidm x = 

Ta cd (lb) «> (m + l)x = -m + 2. 

m + 2 

Do dd, (lb) vd nghidm khi m = -1 va cd nghidm x = 

m - l 

-m + 2 

m + l 

khim^ 1. 

k h i m ^ - 1 . 

Dl kit ludn vl nghiem cua phuong trinh da cho, ta Idp bang sau ddy. 

m= 1 

m = -1 

m ¥= ±1 

Nghiem ciia (la) 

vd nghidm 

m + 2 1 
m - l 2 

m + 2 
m - l 

Nghiem cua ilb) 

-m + 2 1 

m + l 2 

vd nghidm 

-m + 2 

m̂ + l 

Nghiem cua (1) 

H1| Dien vdo cdt cuoi trong bang tren rdi phat biSu ket ludn vS nghiem cQa phuang 
trinh (1). 

b) Cdch gidi 2 

Do hai vl ciia phuofng trinh \ax + b\ = \ cx + d\ ludn khdng am ndn khi binh 
phuang hai vl ciia nd, ta dugc phuang trinh tuofng duang. Nhu vay, cd thi giai 
phuang trinh ndu d vf du 1 nhu sau 

(1) <s> (mx - 2)^ = (x + m)^ <:> (m^ - l)x^ - 6mx + 4 - m^ = 0. 

H2| Giai tidp phuang trinh tren bang each xet cdc tnfdng hgp m =-t,m = lvdm*±l 
rdi so sdnh vdi ket qua thu dugc tCfcdch 1. 

2. Phuofng trinh chura an of mau thurc 

Khi giai phuong trinh chiia dn d mdu thiic, ta phai chu y din dilu kien xdc 
dinh cua phuong trinh. 

Vi du 2. Giai va bien ludn phuong trinh 

mx + 1 

x - l 
= 2. (2) 
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Gidi. Dilu kien cua phuofng ttinh la x - 1 ^̂  0, tiic la x ^ 1. Vdfi dilu kien dd, 
tacd 

(2) <=> m x + l = 2 ( x - l ) 

o (m-2)x = - 3 . (2a) 

-3 
1) Vdfi m^2,tac6m-2^0. Phuong trinh (2a) cd nghiem x = . Gia tti 

m - 2 
ndy Id nghiem cua (2) nlu nd thoa man dilu kien x ?;: 1. Ta cd 

-3 
5t 1 o - 3 9 t / n - 2 o m;^- l . 

m - 2 

Dodd: 

-3 
Khi m ?t 2 vd m 5̂  -1 thi X = la nghiem cua (2); 

m - 2 
-3 

Khi m = -1 thi gid tri X = bi loai. Phuong trinli (2) vd nghidm. 
m - 2 • • 

2) Vdi m = 2, phuong trinh (2a) trd thanh Ox = - 3 . Phuang trinh nay vd 
nghidm nen phuong ttinh (2) vd nghidm. 
Kit ludn 

-3 
Khi m^-lvam^2, phuong trinh (2) cd nghidm x = 

m-2 
Khi m = -1 hoac m = 2, phuong trinh (2) vd nghiem. D 

Vi du 3. Giai vd bidn ludn phuong trinh 

x^-2(m + l)x + 6m-2 _ i—^ 

X-2 
(3) 

Gidi. Dilu kien ciia phuofng trinh la x - 2 > 0, hay x > 2. Vdi dilu kien dd, 
tacd 

x^-2(m + l)x + 6m-2 x - 2 
( 3 ) » 

V x ^ V x ^ '•^^-••^ - • 

o x^-(2m + 3)x + 6m = 0. (3a) 

Hiuong trinh (3a) ludn cd hai nghiem Id x = 3 vd x = 2m. 
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- Gid tri X = 3 thoa man dilu kien x > 2 ndn nd la nghidm cua phuang trinh 
(3) vdi mgi m. 

- Dl gid tri x = 2m Id nghiem cua (3), nd phai thoa man dilU kidn x > 2. 
Ta cd 2m > 2 «> m > 1. Dilu dd cd nghia la : 

- Nlu m > 1 thi X = 2m Id nghidm cua (3); 

- Nlu m < 1 thi X = 2m khdng thoa man dilu kidn cua dn va bi loai. 

Tdng hgp cdc kit qua tten, ta di din kit ludn : 

Khi m > 1, phuang trinh (3) cd hai nghiem x = 3 va x = 2m ; 

3 
(hai nghiem nay triing nhau khi m = —). 

Khi m < 1, phuang trinh (3) cd mgt nghidm duy nhdt x = 3. • 

H3| Hay chgn phuong an tra Idi dOng trong cdc phuang an cho sau day. 

vol gia tri ndo eCia tham so a thi phuong tnnh (:? + 4x + 3; Vx-a = 0 co hai nghidm 
phan biet ? ^ 

{A)a<-3 ; (B)-3<a<- l ; 

(C) a > -1 ; (D) Khdng cd gid tri. ndo cCia a. 

Cdu hoi vd bdi tdp 

22. Giai cdc phuang trinh : 

a ) 2 ( ^ ! z l ) . 2 - ^ ^ ; b ) ^ ^ = ^ ^ . 
2x+l 2x+l x - l 3x+5 

23. Giai phuofng ttinh - — - = m^ - m - 6 ttong mdi trudfng hop sau : 

^)m = 3; h)m*3. 

24. Giai vd bidn ludn cdc phuang ttinh (a vd m Id nhiing tham sd): 

a)|2ax + 3 | = 5 ; ^̂^ 2 m x - m ^ + m - 2 ^^ 
x ^ - l 
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Luyen tdp 

25. Giai va bidn luan cdc phuong ttinh (m, a vd ̂  la nhftng tham sd): 

a) I mx - X + 1 I = IX + 2 I; 

m x - m - 3 

b) r + r - = l ; 

c) = 1 ; d) 

x - 2 x - 2 a 

3x + ̂  x-k 
x+1 ' ' x - 3 x+3 

26. Giai va bidn luan cac phuang trinh sau (m vd a Id nhiing tham sd): 

a) (2x + m-4)(2mx-x + m) = 0 ; b) |mx + 2 x - l | = | x | ; 

c)(mx+ l ) V x - l = 0 ; 
J, 2 a - 1 
d) - = a-2 ; 

^ im + l)x + m-'2 
e) -̂  = m ; 

x + 3 
f) 

x - 2 

ox + l 
x - l 

= a. 

27. Bdng cdch dat dn phu, gidi cdc phuong trinh sau : 

a)4x^-12x -5V4x^-12x + l l +15 = 0; 

b)x^ + 4 x - 3 | x + 2| + 4 = 0 ; 

1 X X 2 1 
c) 4x^+-Y+ 

X 
2 x - -

X 
- 6 = 0. 

28. Tim cdc gid tri ciia tham sd m sao cho phuong trinh sau cd nghidm duy nhdt 

| m x - 2 | = |x + 4|. 

29. Vdi gid tri ndo ciia a thi phuong trinh sau vd nghidm ? 

x+1 _ X. 
x - a + 1 x+a+2 
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VAI NET VE LICH SLT PHaONG TRINH DAI SO 

N. Hen-rich A-ben 
(W. H e n * yAbe/, 1802-1829) 

E. Ga-loa 
(E. Galois, 1811 - 1832) 

LI thuyet phuong trinh dai sd cd Ijch sdr rat lau ddi. TCr 2000 

nam trudc Cdng nguyen, ngudi Ai Cap da biet giai cac 

phuong trinh bac nhat, ngudi Ba-bi-lon da biet giSi cac 

phuong trinh b§c hai va tim dugc nhCimg bang dSc bidt d l g\h\ 

phuong tnnh bac ba. Tat nhien, cac he sd ciia phuong trinh 

dugc xet deu la nhOrng sd da cho nhung each giai cOa ngudi 

xua chumg to rang hg cung biet de'n cac quy tac tdng quat. 

Trong nen toan hgc cd cOa pgUdi Hi Lap, li thuylt phi/ong 

trinh dai sd dugc phat trien tren cd s6 hinh hgc, lien quan din 

viec phat minh ra tfnh vd Udc cDa mdt sd doan thing. Vi Itic 

dd ngudi Hi Lap chi bid't cac so nguyen dUdng v§i phSn s i 

duong nen ddi vdi hg, phuong trinh x^ = 2 vd nghiem. Tuy 

nhien, phuong trinh dd lai giai dugc trong pham vi cdc doan 

thing vi nghiem cCia nd Id dudng cheo ciia hinh vudng c6 

canh bang 1 (don vj dai). 

Den the ki VII, li thuyet phuong trinh bac nheit va bac hai diiOc 

cac nhd toan hgc An Do phat trien. Phuong phap giai phi/dng 

trinh bac hai bang each bd sung thdnh binh phUong ciia m6t 

nhj thCrc la mdt sdng kien cCia ngudi An Do. NgUdi An Do cung 

sir dung rdng rai cac sd am. Hg cung dua vao cac chGr sd ma 

nay ta ggi la chOr sd A Rap vdi each vi^t theo vj tri ciia cdc 

chCir so. 

Den the ki XVI, cac nha toan hgc l-ta-li-a la Tac-ta-gli-a (N. Tartaglia, 1500 - 1557), 

Cac-da-nd (G. Cardano, 1501 - 7576) va Fe-ra-ri (L. Fewari, 1522 -1565) da gill di/Oc 

cac phuong trinh bac ba va bac bdn, tufc la tim dugc cdng thCrc tfnh nghidm ciia 

phuong trinh qua cac he sd ciia nd. 

De'n dau the ki XIX, nha toan hgc A-ben, ngudi Na Uy mdi chufng minh dUOc ring 

khdng the gil l phUOng trinh tdng qudt bac Idn hon bdn bang cdc phUdng tidn thuIn 

tuy dai so. Sau cung, Ga-loa (nha toan hoc Phap) da gi l i quy^t dooc tron ven vdn d^ 

giai cac phuong trinh dai sd. 
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H £ PHirONG TRINH B A C N H A T 
^. NHlfiuAN 

Nhac lai rdng phuang trinh bdc nhdt hai dn (x vd y) la phuong trinh dang 
' 2 2 

ax + &y = c (a, 6 vd cla nhiing sd da cho, a +6 ^0) . (1) 
Ta da bid̂ t phuong trinh (1) co vd sd nghidm ; trong mat phang toa' dd Oxy, 
tdp nghidm cua no dugc bi^u didn bdfi mdt dudfng thang ggi la dudfng thang 
ax + by = c. Chiing ta ciing da lam quen vdfi he phuang trinh bdc nhdt hai dn 
vd each giai chiing bdng phuong phap cdng dai sd hoac phuong phap tbdV 

Trong bai ndy, chiing ta se nghien cliu la ban vi he phuong trinh bdc nhdt 
hai dn. 

H$ hai phirofng trinh b^c nh '̂t hai dn 

Cho hai phuong trinh bac nhdt hai dn ax + &y = c va dx + Vy = c' 

(tiic Id (? +b^ *^ va a'^+b'^ ^ 0). Khi dd, ta cd he hai 

phuang trinh bdc nhdt hai dn sau : 

jax + by = c 

[dx + b'y = c'. 

Mdi cap sd ixQ ; yg) ddng thdi la nghiim ciia cd hai phuang trinh 

trong he dugc ggi Id mdt nghiem ciia he. 

Gidi he phuang trinh Id tim tdt cd cdc nghiem cua nd. 

Cdc khdi nidm he phuang trinh tucmg duang, he phuang trinh he qud ciing 
tuong ttJ nhu ddi vdfi phuang trinh. 

Ddi vdi he phuang ttinh, chiirig ta ciing cd nhiing phep bien ddi ttrong duong, 
ttic la phep bidn ddi mdt hd phuang ttinh thanh mdt he phuang ttinh khdc 
tuong duong vdi no. Bi^n ddi he phuang ttinh bang each dp dung quy tdc cdng 
dai sd hoac quy tdc the' ma ta da hgc chrnh Id nhiing phep bidn ddi tuong 
duong cdc hd phuong ttinh. 
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H1| Giai cdc h§ phuang trinh sau: 

a) 
2x-5y = -1 

X + 3"y = 5 ; 
b) 

-2x+6y = 2 

x-3y = -2; 
c) 

3 x - y = l 

1 1 
x—y = - . 

3 3 

• Gia sit id) la dudfng thing ax + by = cva id) la dudng thang dx + b'y 

Khi dd (h.3.2): ^ 

1) He (I) CO nghiem duy nhdt <^ id) va id) cat nhau ; 

2) He (I) vd nghidm <^ id) va id) song song vdi nhau ; 

3) He (I) c6 vd sd nghidm « ((i) vd (ff) ttning nhau. 

= c'. 

a) b) 

Hinh 3.2 

c) 

2. Giai va bien luan he hai phirong trinh bac nhat hai an 

a) Xky dung cong thurc 

Xet he phuang ttinh bdc nhdt hai dn 

_ (ax + by = c , (1) 
\dx + b'y = c'. <2) 

- Nhan hai v^ cua phuang binh (1) vdi b', hai v^ cud phuong ttinh (2) vdi -b 

rdi cdng cdc vd'tuong ling, ta dugc 

• iab'-db)x = cb'-c'b., (3) 

- Nhan hai Vd' cua phuong trinh (1) vdi -d, hai v^ cua phuang trinh (2) vdi a 

rdi cdng cac vd' tuang ung, ta dugc 

iab'- db)y = ac'- dc. . (4) 
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- Trong (3) vd (4), ta dat D = ab' - db, D, = cb' - c'b va D^ = ac' - dc. 

Khi dd, ta cd he phuong trinh/z^ M̂fl' 

Ddi vdi hd (n), ta xet cdc trudng hgp sau ddy. 

1) D ?i 0, Wc nay he (U) cd mdt nghidm duy nhdt 

D x . D , 
(x; y) = 

Ta thdy ddy ciing la nghidm cua bd phuong trinh (I) 

. (5) 
D D ; ^ ^ 

H2| Hay thCtlai rdng (5) /a mdt nghidm cCia he (TjdS khing djnh kd't ludn trdn. 

2) D = 0, luc nay he (H) ttd thanh 

JOx = D^ 

[Oy = D^.. 

- Ndii D^ * 0 bode D̂ , ^ 0 thi he (II) vd nghidm ndn hd (I) vd nghidm. 

- N^u Djf = Dy = 0 thi he (II) cd vd sd nghidm. Tuy nhien, mudn tim nghiem 

ciia he (I), ta phai ttd v^ he (I) (do (U) chi Id he phuong trinh he qua). 

Theo gia thidt, hai sd a vd b khdng cung bang 0 ndn ta cd thi gia sii a ^̂  0 

(trudng hgp b*^ cung giai tuong tu). Ta cd 

D = ab'-db = 0=>b'=—b; 
a 
a' 

D^ = ac' -a'c = 0=>c = —c. 
. ^ a ' ' 

Bdi vay, he (I) cd thi viet thdnh 

apc + by = c 

—iax + by) - —c. 
a a 

Do dd, tdp nghidm cua he (I) tt^g vdi tdp nghidm ciia phuong ttinh ax + by = c 

(ta da bidt cdch giai phuong trinh ndy). 

89 



Ket qua trdn cd thi tdm tat nhu sau : 

1) D ^ 0 : He 

• 
ax + by = c ia^ + b^_ *• 0) 

dx + b'y = c' (a'2+^'2?t0) 

cd mdt nghidm duy nhdt (x; y), ttong do 

^x ^y 
x = -^^ ; y = -^^• 

D D 2)D = 0 : 

• D^ 5t 0 hoac Dy ?£ 0 : He vd nghidm. 

• Dĵ  = Dy = 0 : He cd vd sd nghidm, tdp nghidm cua hd Id 
tap nghidm cua phuong trinh ax + by = c. 

b) Thuc hanh giai va bî n luan 

Trong thuc hanh giai vd bidn ludn he phuofng ttinh bdc nhdt hai dn, dinh thiic Id 
mdt cdng cu dem lai nhidu thuan tidn. 

Biiu thiic pq' - p'q, vdi p, q, p', q' la nhitng so, dugc ggi Id mdt dinh thtic cdp 
hai vd ki hieu Id 

p q 

P' d 
(chu y each tinh 

p'/^q' = pq'-p'q). 

Nhu vay, cac bilu thiic D, D^ va Dy md chung ta gap khi giai hd (I) di\x Id 

nhiing dinh thiic cdp hai: 

D = ab'-db = 
a b 

d b' 
, D„ =cb'-c'b = 

c b 

c' b' 
, D = ac'- a'c = a c 

d c' 

Ta thdy ttong mdi dinh thiic ttdn ddu cd hai hdng va hai cdt. 

H3| a) Tim tit thich hgp dSdiSn vdo ch6 trdng. 

Trong djnh thdc D, cdt thd nhdt gdm cdc he sd cda ... ; cgt thd hai g6m cdc hd 
socCia .... 

b) Phat biSu cdc cdu tuang tudoi vdi D, va D .̂ 

Ta cd thd sir dung dinh thiic dd giai hd phuong trinh bdc nhdt hai dn. 
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Vi du 1. Giai he phuong ttinh 
r5x-2y = -9 

[4x + 3y = 2. 
Gidi. Ta cd 

5 -2 

4 3 

-9 -2 

2 3 

9 
I 

vay he phuong trinh cd mdt nghidm duy nhdt (x; y) = ( - 1 ; 2) 

D = 

D.= 

5 - 9 
^~ 4 2 

= 5 . 3 - 4 . ( - 2 ) = 23 ; t0 ; 

= (-9). 3 - 2 . (-2) = -23 ; suy rax = ^ 

D-, 
= 5 . 2 - 4 . ( - 9 ) = 4 6 ; s u y r a y = ^ ^ =2. 

= - 1 ; 

H4| Bkng dinh thdc, giii hd phuong trinh 

2A:-3y = 13 

7x + 4y = 2. 

Vl du 2. Giai vd bidn ludn he phuong trinh 
[mx + y = m + l 

[x + my = 2. 
Gidi. Trudc hdt, ta tinh cdc dinh thiic 

D = 
m I 

I m 

D . ^ 

D.= 

m + l 1 

2 m 

m m + l 

1 2 

= m - 1 = (m - l)(m + 1); 

= m^ + m-2 = im- l)(m + 2); 

= / n - 1. 

Ta phai xdt cdc trudng hgp sau : 
l )D;tO, t t ic lam^±l .Tacd 

D, 
x = 

y = ^ -

im - l)im + 2) _ m + 2 

im - l)im + 1) m + l 

m-l I 

Hd cd mdt nghidm duy nhdt (x; y) = 

D (m - l)(m + 1) m + l 

^m + 2 1 ^ 
m + l m + ly 



2) D = 0, Hie Id m = 1 hoac m = - 1 . 
fx + y = 2 _ , 

- N d u m = 1 thiD = D^ = D = Ovahettdthanh-^ -̂  ^ Taco 
^ ' [x + y = 2. 

fx + y = 2 fx e R 
\ <»x + y = 2 < » i 
[x + y = 2 [y = 2 - X. 

- Ndu m = -1 thi D = 0, nhung D^ t̂ 0 nen hd vd nghidm. 

Kit luan: 

Vdi m ;t +1, he cd nghiem duy nhdt (x; y) = 
m + 2 1 

m + l m + l, 

Vdi m = - 1 , he vd nghidm ; 

Vdi m = 1, he cd vd sd nghidm (x; y) tfnh theo cdng thiJc 

fx G R 

1y = 2-x. , 

3. Vi du y^ giai h$ phucmg trinh b^c nhdt ba dn 

Hi ba phuang trinh bdc nhdt ba dn cd dang tdng qudt la 

OjX + biy + c^z = dl 

' a^x + b2y + C2Z = d2 ' 

a3X + b^y + c^z = ^3, 

ttong dd cac hd sd ciia ba dn x, y, z trong mdi phuang trinh cua hd khdng ddng 
thdi bang 0. 

Giai he phuong trinh tten la tim tdt ca cdc bd ba sd (x; y ; z) ddng thdi nghiem 
diing ca ba phuong trinh cua bd. 

Vl du 3. Giai he phuong trinh (tiic Id tim tdt ca cdc nghidm chung cua cac 
phuang trinh trong he) 

(in) 

Cdch gidi. Tit (6) ta cd 

x + y + z = 2 

X + 2y + 3z = 1 

2x+ y +3z = - 1 . 

z = 2 - X - y. 

(6) 

(7) 

(8) 

(9) 
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Thay thd z ttong (9) vdo (7) vd (8), ta dugc 
x + 2y + 3 ( 2 - x - y ) = l o 2 x + y = 5 ; 
2x + y + 3 ( 2 - x - y ) = - l <::>x + 2y = 7. 

Ta thu dugc hd phuong trinh bdc nhdt hai dn quen thudc 

12x + y = 5 
(IV) 

[x + 2y = 7. D 

H5| Giai tiephdiTV) de tim x va j^ rdi the vdo (9) di tim z vd ket ludn ve nghiem cOa 
hd (HI). 

Nhan xet. Qua vi du ttdn, ta thdy : Nguyen tdc chung di giai cdc he phuong 
trinh nhidu dn Id khic bdt dn di quy vd giai cdc phuong trinh hay he phuong 
trinh cd sd dn it ban. D | khir bdt dn, ta cung cd thd dung cdc phuong phap 
cdng dai sd hay phuong phdp thd gidng nhu dd'i vdi hd phuang trinh hai dn. 

H6| Giai hd phuong trinh 

2x+3y-5z=13 
I 4x-2y-3z = 3 

-x + 2y + Az= - 1 . 

Cau hoi va bai tap 

30. Cho mdt hd hai phuong trinh hai dn. Bie't rdng phuang trinh thii hai ttong he 
nghidni dung vdi mgi gia tri cua cdc dn. Hay chgn khang dinh dung ttong cdc 
khang dinh sau: 
(A) He da cho nghiem diing vdi mgi gid tti ciia cac dn; 
(B) Hd dd cho vd nghidm ; 
(C) Tap nghiem cua hd dd cho triing vdi tap nghiem ciia phuong trinh thii nhdt; 
(D) Ca ba khang dinh tten ddu sai. 

31. Bdng dinh thiic, giai cac he phuang trinh : 

f5x - 4y = 3 
a) , 

[7x - 9y = 8 ; 

32. Giai cdc he phuong trinh: 

1 

b) 

a) 

4 
— + 
X y - 1 

2 2 

X y - 1 

= 3 

= 4 ; 

b) 

fV3x + >^y = -1 

12V2X + VSy = 0. 

= -7 

5 

3' 

'3(x + y) 

X 

5x-

.y-

-y 

-y 
X 
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33. Giai va bidn ludn cac he phuong ttinh : 
"̂ x - my = 0 

a) b) 
2ax + 3y = 5 

jnx - y = m + 1; ' [(a + l)x + y = 0. 

34. Giai hd phuong trinh sau (cd thd diing mdy tmh bd tiii dd kidm tta kdt qua -
Xem bai dgc them ttang 94): 

x + y + z = 11 

2x - y + z = 5 

3x + 2y + z = 24. 

35. Hinh 3.3 cho mdt mach dien kin. 
Bidt i?i = 0,25 a, /?2 = 0,36 Q, 
/?3 = 0,45 avaU = 0,6 V. Ggi I^ 
la cudng dd ddng didn cua mach 
chinh, I2 va I^ la cudng dd ddng 
didn cua hai mach re. Tinh / j , I2 
va 73 (chinh xdc ddn hang 
phdn ttdm). 

Hudng ddn. / j , I2 va IT, la nghiem 
cha he phuofng trinh 

/, 
^ 1 

/3 = 0 

R-y 

R^ 

u 

Hinh 3.3 

Bdi doc them 
GlAl Hf PHaONG TRINH BAG NHAT 
BANG MAY TINH CASIO fx - 500MS 

Mdy tinh CASIO/*: - 500MS cd the giiip ta tim nghiem dung hodc nghidm gdn diing 
(vdi chin chur sd thap phan) cCia he phUdng trinh bac nhat vdi cdc he sdb^ng s6. 

1. He hai phudng trinh bac nhat hai in 

De giai he phuong trinh 
\a^x+l\y = c^ 

\a2X + b2y = C2, 
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ta phSi vdo chuong trinh tuong (tng bang cdch an lidn tiep cdc phim I MODE I iMODEl 

[l] m . Sau dd, nhap tCmg he sd o,, 6,, q , 02. ^2' '̂ a l̂ ^ng each an phim tUdng ling 

vdi moi h§ sd dd va phim 0 . 

Vi du 1. GiSi hd phuong trinh 
r3x + y = ll 
[5x-4y = -l0. 

la dn Ian lugt cac phim sau : 

MODI H Q D I HI i 3 0 1 0 11 0 5 0 [H] 4 0 [H] 10 0 

Khi do, tren man hinh xuat hien x = 2. An tiep phim 0 , tren mdn hinh xuat hidn y = 5. 

NI)U vay, he phuong trinh cd nghidm duy nhat la (x; y) = (2 ; 5). D 

Vi du 2. Giai he phUdng trinh 
r2x-5y = 3 
[3x + 4y = 8. 

Ta dn Ian lugt cdc phim sau : 

MODEI IMODEl [l]|2]20 [H] 5 0 3 0 3 0 4 0 8 0 
Khi dd, tren mdn hinh xuat hidn x = 2.260 869 565. Od tim gid trj ciia x dudi dang phan 

sd, ta dn tidp hai phim ISHIFTi |d/c|. ta dugc x = —. An tiep phim 0 , tren mdn 

7 
hinh xudt hien y = 0.304 347 826. Khi an tiep hai phim ISHIFTi fdTcl, ta dUOc y= —• 

^52 7 ^ 
Nhu vay, he phuong trinh cd nghiem duy nhdt Id (x;y) = l — ; — I vd nghidm gan 

diing vdi chin chur sd thap ptjan cOa he phuong trinh do la 

x« 2,260 869 565 
y« 0,304 347 826. 

Vl d^ 3. Giai hd phUdng trinh 

5x + 2sl3y =7 
-x + 5,43y =15. 

Ta dn Ian lugt cdc phim sau : 

MODEl [MODI H] i 5 0 2 m 3 0 7 E'M ^ B 5,43 0 15 0 

D 

Khi dd, tren mdn hinh xuat hien x = -0.455 72215. An tiep phim 0 , trdn mdn hinh 
xudt hien y = 2.678 504 208. Nhu vay, he phUdng trinh cd nghiem duy nhat vd nghiem 
gdn diing vdi chin chQr sd thdp phan ciia he phuong trinh dd Id 

[x«-0,45572215 
[y« 2,678504208. 
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Chii y rang he phuong trinh tren khdng cd nghiem hOu ti. Do dd, sau khi cd gia tri 
gan diing A: « -0,455 72215 (hodc y « 2,678 504208), neu ta an tidp hai phim 

thi tren mdn hinh v in chi c6 gid tri gan diing dd md thdi. SHIFT d/c 

Vi du 4.'Giai he phuong trinh 

4x+3y=% 

-2x—3'= 5. 
2 

Ta an Ian lugt cdc phim sau : 

MODEl \M0DE\ [H [2] 4 0 3 0 8 0 [H1 2 0 [H1 3 laWc | 2 0 5 0 
Khi dd, trdn mdn hinh xuat hien Math ERROR. Dieu dd cd nghTa Id hd phuong trinh 
vd nghiem hodc vd djnh. D 

De xoa Math ERROR, ta an phim |AC 

2. He ba phUdng trinh bac nhat ba an 

De giai he phUdng trinh 

a2X+b2y+C2z = d2 

a^x + b^y + CjZ = dj, 

ta phai vdo chUdng trinh tUdng ling bang cdch a'n lien tiep cdc phi'm 
MODEl I M O D E I [ll m . Sau dd, viec nhap tUng he sd a^, b^, c^, d^, oj- ^2- ^2, 2̂< 3̂-

63, cj, dj cung gidng nhu ddi vdi he phuong trinh bac nhat hai an. 

Hay gilii he phuong trinh sau vd ddi chieu ket qua thu dugc vdi dap sd: 

'2x-5y + 3z = 7 

3x + 'fy-8z = 9 

-x + 2y-4z = 3. 

'3 17 74 
Dap so:ix;y;z) = 

35 

Luyen tap 

36. Cho mdt hd hai phirofng tiinh hai dn. Bidt rang phuofng trinh thii hai ttong he 
vd nghidm. Hay chgn khang dinh dung ttong cdc khang dinh sau : 

(A) He da cho nghidm dung vdi mgi gid tri cua cdc dn; 

(B) He da cho vd nghiem; 

(C) Tdp nghiem ciia he da cho trung vdi tdp nghidm cua phuong ttinh thii nhdt; 

(D) Ca ba khdng dinh tten ddu sai. 
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37. Tim nghiem gdn diing cua cdc he phuang trinh sau (chinh xac ddn hang 
phdn tram, cd thd dung may tinh bd tiii): 

a) 
>^x - y = 1 

5x + V2y = S ; 
b) 

f 4x + (>^ - l)y = 1 

[iS + l)x + 3y = 5. 

38. Mdt midng ddt hinh chii nhat cd chu vi 2p (met). Ndu md rdng midng ddt 
dd bdng each tang mdt canh thdm 3 m va canh kia them 2 m thi dien tich 
midng ddt tang them 246 m . Tinh cdc kich thudc cua midng ddt dd (bien lu$n 
theo/j). 

39. Giai va bien luan cdc he phuong tiinh : 

[x + my = 1 (mx + y = A- m 

[mx - 3my = 2m + 3 ; [2x + (m - l)y = m. 

40. Vdi gid tri ndo cua a thi mdi he phuofng trinh sau cd nghiem ? 

a) 

^) 
[(a + l)x - y = a + 1 

b) 
\ia + 2)x + 3y = 3a + 9 

[x + (a - l)y = 2 ; ' [x + (a + 4)y = 2. 

41. Tim tdt ca cac cap sd nguyen (a ; b) sao cho hd phuong trinh sau vd nghidm : 
fox + y = 2 

[6x + by = A. 

42. Cho hai dudng thang (cfj) : x + my = 3 va ((̂ 2) : mx + 4y = 6, Vdi gia tri nao 
cua m thi: 

a) Hai dudng thang cdt nhau ? 

b) Hai dudng thang song song vdi nhau ? 

c) Hai dudng thang trung nhau ? 

43. Giai hd phuong ttinh (cd thd diing may tinh bd tui dd kidm tra kdt qua) 

X - y + z =7 

X + y - z = 1 

-x + y + z -3. 

44. Bdi todn mdy bam nudc 
Mdt gia dinh mudn mua mdt chide may bom nudc. Cd hai loai vdi cung luu 
lugng nudc bom dugc ttong mdt gid; loai thii nhdt gid 1,5 tridu ddng, loai thii 
hai gid 2 tridu ddng. Tuy nhien, ndu diing may bom loai thii nhdt thi mdi gid 
tidn didn phai tta Id 1200 ddng, ttong khi dung may bom loai thii hai thi chi 
phai tra 1000 ddng cho mdi gid bom. 
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Kl hidu/(x) va gix) Idn lugt la sd tidn (tinh bang nghin ddng) phai tta khi sit 
dung may bom loai thii nhdt va loai thii hai ttong x gid (bao gdm tidn didn vd 
tidn mua may bom). 

a) Hay bidu diinfix) va gix) dudi dang cdc bidu thiic cua x. 

b) Ve dd thi ciia hai ham sd y = fix) va y = gix) trdn ciing mdt mat phang 
toa do. 

c) Xac dinh toa do giao diem cua hai dd thi dy. Hay phdn tfch y nghia kinh td 
cua giao didm dd. 

MOT SO v i DU VE 
Hfi PHUONG TRINH B A C HAI HAI X N 

Dd giai mdt hd phuang tiinh bac hai vdi hai dn, ta ciing thudng diing cac 
phuofng phap quen thudc nhu phuang phap thd, phuong phap cdng dai sd va 
phuong phap dat dn phu. Tdt nhien, viec chgn phuong phap ndo phu thudc vao 
cac phuang tiinh cu thd. Sau day la mdt sd vi du don gian. 

Vl du 1. Giai hd phuang tiinh 

Jx + 2y = 5 
|x2+2y^-2xy = 5. 

Cdch gidi. Dung phuong phap thd, tinh x theo y tii phuofng trinh thii nhdt rdi 
thd vdo phuong trinh thii hai, ta dugc 

Tx = 5-2y 

V̂ ^ 1l0y2-30y + 20 = 0. 

H1| Giai tiep he (la) roi suy ra nghiem cQa he (I). 

Vi du 2. Giai he phuong trinh 

(H) | ' ^ ^ + ^ + / = 4 ^ 
[xy + x + y = 2. 
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Cdch gidi. Ta cd nhdn xdt rdng vd ttdi cua mdi phuong ttinh ttong he da cho la 
mdt bidu thiic ddi xiing ddi vdi x va y (nghia Id : Khi thay thdx bdi y va y bdi x 
tfii bidu thiic khdng thay ddi). Trong ttudng hgp nay, ta diing each dat dn phu 

S = x + y va P = xy. 

¥^d6,x^ + xy + y^ = ix + yf-xy = S^-P. 

Do dd, txt he (H), ta cd he phuong ttinh (dn la S va P) 

ls^-P = A 
[S + P = 2. 

De thdy he nay cd hai nghiem la [^ " "^ va j ^ " ' ^ 

Dodd , 

(H) « aia){-j;-3ho,c,m,)te2 

H2| Giai haihd phuong trinh (Ha) vd (lib) rdi ket luan v4 nghidm cQa (H). 

Vl du 3. Giai hd phuang trinh 

(III) \'l-l'=y 
[y^-2y = x. 

Cdch gidi. Ta cd nhan xet: Trong he (III), ndu thay thd ddng thdi x bdi y vd y 
bdi X thi phuang trinh thii nhdt bidn thdnh phuang trinh thii hai vd ngugc lai, 
phuang trinh thii hai bidn thdnh phuang trinh thii nhdt. 
Ddi vdi he phuong trinh cd tinh chdt dd, ta thudng giai bang each trii tiing vd 
hai phuong trinh ttong he. Cu thd, ddi vdi he (III) ta trii tiing vd hai phuong 
trinh ttong he vd dugc 

(x^-y^)-2(x-y) = - (x -y ) « (x-y)(x + y - l ) = 0 

<» X - y = 0 hoac x + y - 1 = 0. 

Dodd 

r x - y = 0 rx + y - l = 0 
(ffl) <» (ffla) \ 2 \ hoac (Illb) 2 ^ 

[x^-2x = y [x -2x = y. 
Ta chi cdn phai giai hai he (lUa) vd (Illb) ma ta da bidt cdch giai. 

H3| Giiii cdc hd phuang trinh (ffla) vd (Illb) r&i suy ra nghidm cda hd (ffl). 
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CHUY 

1) Cac he phuong ttinh cd tinh chdt nhu ttong hai vf du 2 va 3 dugc 
ggi chung la he phuang trinh dd'i xicng (ddi vdi hai dn). 

2) Niu mdt he phuang trinh dd'i xicng cd nghiem la ia ; b) thi nd 
cUng cd nghiem la ib ; a). Nhan xet nay rdt hiiu ich khi gap cdc bai 
toan vd he phuong trinh ddi xiing. 

..2 1 2x + y = 5x 
H4| Cho he phuong trinh { Biet rang hd da cho ed bon nghiem vd hai 

[2 /+x = 5y. 
trong bon nghiem dd Id (2; 2) vd 3 + V3 3 S \ 

2 2 
can bien doi hd phuang trinh. Hay neu rd each tim. 

Tim cdc nghiem cdn lai md khdng 

Cau hoi va bai t^p 

45. Giai cdc hd phuong trinh : 

[x^+y2=164; [2x + y = l. 

46. Giai cac he phuofng trinh : 

^^lx^+y^+x + y = S ^ ^ p + y 2 - x + y = 2 ^^ rx2-3x = 2y; 

[xy + x + y = 5 ; [xy + x - y = - l ; [y^-3y = 2x. 

47. Tim quan he giiia 5 va P dd he phuong trinh sau cd nghidm : 
(x + y = S 

\xy = P. 

iSvaP la hai sd cho trudc). 

48. Giai cac he phuang trinh : 

[xy = 96; [xy = 24. 

49. Tim ham sd bdc hai y =fix) thoa man ddng thdi cac didu kidn sau : 
1) Parabol y =/(x) cdt true tung tai didm (0 ; -4). 

2)/(2) = 6. 

3) Phuang trinh/(x) = 0 cd hai nghiem va bidu giiia nghidm Idn va nghidm nho 
bdng 5. 
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Cau lioi vd bdi tap dn tap chirong III 

50. Phuang trinh dang ox + i> = 0 cd thd cd nghiem trong cdc trudng hgp nao ? 

51. Gia sir ba phuong trinh fix)gix) = 0, fix) = 0 va gix) = 0 (vdi ciing tap xac 
dinh) cd cdc tdp nghiem ldn lugt la S, S^ va S2. Hay chgn kdt luan dung trong 
hai kdt luan sau : 

a)S = 5 i n 5 2 ; b)5 = 5 iu52. 

52. He phuang trinh dang I ^^ + 3' - c (̂ 2 ̂  ^2 ̂  ^ ^^ ,̂2 ̂  ,̂2 ̂  Q. ^^ ^^ ^^ 
[a'x + b'y = c' 

nghidm trong cdc trudng hgp ndo ? 

Ap dung. Tim a di he phuang trinh \^^ ^ ~^ cd nghidm. 
[x + ay = 1 

53. Bidt rang phuong trinh bac hai ox^ + 6x + c = 0 cd mdt nghiem kep XQ. Hay 
chgn menh dd dung trong cac menh dd sau : 

(A) Tam thiic bac hai fix) = ax + bx + c ludn cd thd vidt dudi dang binh 
phuang ciia mdt nhi thiic bac nhdt; 

(B) Parabol y = ax^ + bx + c ludn cd dinh thudc true hoanh ; 
2 1 

(C) Phuang ttinh ex +bx + a = Q ludn cd mdt nghidm kep la — 
XQ 

54. Giai va bidn luan phuong trinh mimx - 1) = x + 1. 

Si. Cho phuang trinh/7(x + 1) - 2x = p +p-A. Tim cdc gia tri chap di : 

a) Phuang trinh dd nhan 1 la nghiem ; 
b) Phuang trinh dd cd pghiem; 
c) Phuang trinh dd vd nghidm. 

S6. Ba canh cua mdt tam gidc vudng cd dd ddi la ba sd tu nhidn lien tidp. Tim ba 
sddd. 

fl. Cho phuang ttinh (m - l)x^ + 2x - 1 = 0. 

a) Giai vd bidn ludn phuofng trinh da cho. 

b) Tim cdc gid tri ciia m sao cho phuong trinh dd cd hai nghiem ttdi ddu. 

c) Tim cdc gia tri cua m sao cho tdng cdc binh phuong hai nghiem cha phuong 
trinh dd bang 1. 
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58. Vdi gia trj nao cua a thi hai phuang trinh sau cd nghidm chung ? 

2 2 
x + x + a = O v a x + a x + l = 0 . 

59. Cho cdc phuang trinh : 

x^ + 3 x - m + l - = 0 , (1) 2x^-x+l-2p = 0. (2) 

a) Bien ludn sd nghiem cua mdi phuang trinh da cho bang dd thi. 

b) Kidm tta lai kdt qua tten bang phep tinh. 

60. Giai cdc he phuang trinh : 

Jx2+y2+xy = 7 {2ix + y)^-xy = l 
^M 2 2 ^M 2 2 

[x^+y^-xy = 3 ; [x^y + xy^=0. 

61. Giai vd bien ludn cac he phuang trinh : 

Jmx + 3y = m - l J5x + (a-2)y = a 

[2x + (m - l)y = 3 ; [(a + 3)x + ia + 3)y = 2a. 

62. Giai va bien luan cdc he phuong trinh : 

x + y = 4 T3x-2y = l 
a) -̂  . b) „2 , 2 

xy = m; [x^+y^=m. 

63. Tim a,bvac di parabol y = ax + bx + c c6 dinh la didm 7(1 ; -4) va di qua 

didm A/(2 ; -3). Hay ve parabol nhdn dugc. 

64. Cho tam giac ABC co BC = a, CA = b vaAB = c. Ldy mdt didm M d giiia B 

va C. Qua M, ta ke cdc dudng thang ME va MP ldn lugt song song vdi cac 

canh ACvaABiE sAB,F e AC). Hdi phai ldy didm M cdch B bao nhidu dd 

ME + MF = lil la do dai cho ttxrdc) ? Bidn ludn theo /, a, b va c. 
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