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MG DAU

1.Ly do chon dé tai

Chiing ta bat dau tit van dé sau:
Van de A

Gia stt A, B 1 hai tap khac rong, f 1a anh xa tit A dén B va b € B.Khi
dé, f c¢6 nhan gia tri b7

Trong trudng hop tong quat, thong tin cho van dé A 1a it 4i. Trong trudng
hop it tong quat hon, giai quyét Van dé A dudce gin két véi cac 1i thuyét
toan hoc dep dé .

Trong truong hop A la tap hgp C cac sbé phiic, B 1a mit phang phtc mé
rong va f 1a ham phan hinh trén C, Nevanlinna da giai quyét triet dé Van
dé At nam 1925. Van dé A 1a hé qua tryc tiép cia 1y thuyét phan bo gia
tri do Nevanlinna xay dung. Ly thuyét phan bo gia tri duge xem 1a thanh
tuu todn hoc dep dé nhat ciia gidi tich todn hoc thé ky XX, ngay nay con
dudce goi 1a Ly thuyét Nevanlinna.

Noi dung chinh ctia Ly thuyét phan b6 gia tri 1a hai Dinh 1y chinh. Dinh
1y chinh tht nhat mo t4 sy phan bé déu gia tri ciia ham phan hinh khac
hing trén mat phang phiic C. Dinh 1y chinh thi hai 13 mé rong ctia Dinh
1y Picard, mo t4 anh hudng ctia dao ham dén sy phan b gia tri clia ham
phan hinh. Ha Huy Khoai la nguoi dau tién xay dung tuong tu Ly thuyét
phan bd gia tri cho trudng hop p-adic. Ong da dua ra hai dinh 1§ chinh
cho ham phan hinh p-adic. Khi ap dung hai dinh 1y chinh ctia Ha Huy
Khoai, ta nhan dudc 161 gidi cho van dé A trong truong hop A 1a tap hop
C, cac s6 phic p-adic, B la mat phang p-adic mé rong va f 1a ham phan
hinh trén C,,.
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Chu y rang, Van dé A dugc phat biéu theo ngon ngit phuong trinh nhu
sau:

Van de B.

Gia st A, B 1a hai tap khac réng, f 1a anh xa tit A dén B va b € B. Khi
do6, phuong trinh f(z) = b ¢6 nghiém trong A?

D6i v6i ham s6 thuc, trong Bédo Toan hoc tudi tré, trong cac Dé thi dai
hoc, nhiéu téc gid xét A 1a mot tap c¢d dinh ctia duong thing thuc R. Trong
luan vin, ching t6i xét tap A 1a tap c6 thé thay ddi dugc bang cach coi A
12 hgp hoac giao clia cac nghich anh hodc anh clia céc tap doi v6i cac ham
s6 thuc nao do. Cu thé ¥ tudng nay la van dé sau day:

Van dé C.

Gia st A, B 1a hai tap khac rong ctia R, 6 d6 A 1a hop hoac giao ciia céc
nghich 4nh hodc dnh clia cac tap A;,7 = 1,2,..,d61 véi cac ham sd thuc
gi,i=1,2,..nao d6 va f 1a ham s6 tit A vao B. Khi d6, xét phuong trinh
f(x) =07

Quy trinh giai quyét van dé C gom hai buéce :

Budc 1. Xac dinh g;(4;) hodc g; '(A;) dé xac dinh A.

Bude 2. Xét phuong trinh f(x) = b trén A.

Cha y rang, khi cho A; = A va g; 1a 4nh xa dong nhat ta nhan duge van
dé B trong truong hop ham thue. Ta goi A trong Van dé C 1a tap xac dinh
ctia ham s6 xac dinh bdéi ham-tap.

Véi cach tiép can trén day, ching ta thay rang: cidc van dé cia phuong
trinh v6i an s6 thuce duge gan két v6i cac van dé ciia ham sé thuc dusi goc
do ctia Ly thuyét phan bd gia tri.

Theo huéng tiép can trén day, luan van nghién citu van de:
Tap xac dinh ctia ham sé va Ung dung

Day 14 mot trong nhitng van dé co ban ctia Toan hoc so cap.
2. Muc tiéu nghién cdu:
2.1 VAn dé nghién ciu:Tap xéc dinh ciia ham s6 va Ung dung bao gom:

Van dé 1: Tap xac dinh ctia ham s6 thuc duge xac dinh béi ham-tap.
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Van dé 2: Ung dung Tap xac dinh ctia ham s6 thuce duge xac dinh boi
ham-tap vao phuong trinh, bat phuong trinh.

2.2 Noi dung nghién cidu va Phuong phap nghién ciu :

Dé nghién cttu hai van dé néu trén , Luan van

Tong hop va trinh bay cac phuong phap tim Tap xéc dinh ctia ham s thuc
duge xac dinh béi ham-tap.

Téng hop va trinh bay cac ting dung Tap xac dinh ctia ham s6 thuc duge
xac dinh bdi ham-tap vao phuong trinh, bat phuong trinh.

2.3 Két qua nghién citu

Luan vin tong hgp va trinh bay cac phuong phap tim Tap xac dinh cla
ham s6 dugc xac dinh bdi ham-tap cliing cac tng dung vao phuong trinh,
bat phuong trinh sé 1a tai lieu tham khao, tai lieu luyén thi dai hoc danh
cho hoc sinh Trung hoc phd thong, gido vien toan Trung hoc pho thong,
hoc vién cao hoc chuyén nganh Phuong phap Toan so cap.

3. B6 cuc Luan van

Luan van dudgc chia lam hai chuong cling v6i phan md dau, két luan va tai
liéu tham khao.

Chuong 1: Trong chuong nay chiing t6i nghién cttu Van dé 1. Muc tieéu
1a Tong hop va trinh bay cac phuong phap tim Tap xéac dinh ctia ham s6
thuce duge xac dinh béi ham-tap.

Chuong 2: Trong chuong nay, chiing t6i nghién citu Van dé 2. Muc ticéu
1a Tong hop va trinh bay cac tng dung Tap xac dinh ctia ham s6 thuc
dugce xac dinh bdéi ham-tap vao phuong trinh, bat phuong trinh.
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Chuong 1

Tap xac dinh ciia ham sé thuc dudc

xac dinh boi ham-tap

Trudce tién ching toi trinh bay cac kién thiic ctia Toan hoc cao cap (xem|[1])

dé 1am co s cho noi dung tiép theo ciia luan van.

1.1 Ham s6 lién tuc

1.1.1 Cac dinh li ctia ham so lién tuc lién quan dén van dé nhan gia tri

Dinh nghia 1.1. Cho ham f: A — R;xy € A.

Néu Ve > 0,30(g) > 0,sa0 choVae € A:|x — x| < :|f(x) — f(zo)| < e
thi ta noi f lién tuc tai diém x.

Néu f lien tuc tai moi diém xo € A thi ta néi f lién tuc trén A.

Néu f khong lien tuc tai diem xo € A thi ta noi f gidn doan tai diém x.

Nhan xét 1.2.
1. flién tuc tai xo khi va chi khi vdi moi lan can V cia f(xy) bao gio ciing
ton tai mot lan can U ciia xy sao cho: f(UNA) C V.

2. Néu xy € A va la diém co lap doi vdi A thi f lién tuc tai xq.

Dinh 1y 1.3. Diéu kién can va di dé f lién tuc tai xo la moi day {x,} C A
ma x, — xo thy im f(x,) = f(x0).
n—-oo
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Dinh 1y 1.4. Néu f va g la hai ham cung zdc dinh trén A va lién tuc tai
xo € A thi f+g; a.f (vdi a la hang s6); f.g déu la nhimg ham so lién tuc tai

xg. Néu g(x) # 0 th g ciing lién tuc tai xo.

Dinh ly 1.5. Mot ham lién tuc trén [a;b] thi nd bi chan.

Chitng minh. Ta sé ching minh bang phan ching.

Gia st ham f lién tuc trén [a;b] nhung khong bi chin. Khi d6 Vn €
N, dxz, € [a,b] sao cho |f(x,)| > n. Ta c6 thé xem {x,} 1a diy phan biét.
Ta trich ra day con {x,;} hoi tu dén xy €[a,b], vi [a,b] 14 mot tap dong
nen :kli_r>nOO |f(znr)] = 400 khac | f(xp)|. Dieu nay trai véi gia thiét f lien

tuc tai xp. Vay f phai bi chan. n

Dinh 1y 1.6. Néu f lién tuc trén [a;b] thi né dat can trén ding va cin

dudi diing , tic la ton tai hai s6 xo va zj, thuoc [a;b] sao cho :

f(@o) = max f(x) va f(xp) = min f(z).

Ching minh. Dat M = sup f(z) < +oo, f bi chdn trén [a,b] . Theo

dinh nghia supremum:3{z,} C[a;b] sao cho :M = nli_1>noo f(xy).

Tu day {x,} ta trich ra day con {z,;} hoi tu : x,x; — z9. Doa <z < b

nén xy €[a,b] va M = kh_r>noof(xnk) = f(xo).

Tuong tu : 3x; € [a, b] sao cho : f(x) = inf(f(z)) & f(xf) = min f(z).
[]

Dinh 1y 1.7. (Dinh li vé khong diém)
Néu f lién tuc trén [a;b] va f(a).f(b) < O thi ton tai it nhat mot diém
c € [a;b] sao cho f(c) = 0.

Ching minh. Ta xét truong hop f(a) > 0, f(b) < 0 ,trudng hgp con lai
ta chitng minh tuong tu.

Diat A = {t € [a;b] : f(x) > 0,Vz € [a;t]}.Hién nhién a € A nén A # (.
Goi t* =sup A — t* € [a;b]. Ta ching minh f(t*) = 0.

Theo dinh nghia cta Sup: 3{¢,} C A sao cho t* = lim ¢,. Vi f lién tuc

n—ao0
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tal t* nén

£() = lim_f(t) 0.

Do f(b) < Onén t* # b= t* < b. Néu f(t*) > 0 thi theo tinh lién tuc ctia
f tai t* s&€ 36 > 0 sao cho f(x) >0, Vz e [t*—46;t"+ 9] C [a;b] trai véi
tinh Sup A = t*. Vay f(t*) = 0. O

Dinh ly 1.8. (Dinh li vé quan hé gitta tinh don diéu va tinh lien tuc)
Cho f la mot ham don diéu. Diéu kién can va di dé ham f lién tuc trén

[a; 0] la mién gia tri cia né la mot doan vdi hai dau mat la f(a) va f(b).

Ching minh. Ta chiing minh cho truong hgp f la ham tang, truong hgp
f 1a ham giam ching minh tuong tu.

Diéu kién can: Néu f tang trén [a;b], ta can ching minh:f([a;b]) =
[f(a); f(b)]. Lay = € [a;b] , khi d6 @ < 2 < b.Vi f la ham tang nén
fla) < f(z) < f(b) = f([a;0]) C [f(a); f(D)].

Ngugce lai, véi A € [f(a); f(b)]. VI f lién tuc trén [a;b] nén Je € [a;b] :
A= f(c) = [f(a); f(B)] C f(lasb]). Vay f([a;0]) = [f(a); f(D)].

Diéu kien du: Gia st f la ham tang trén [a;b] va ¢6 mién gia tri la
[f(a); f(b)], ta sé chitng minh f lién tuc trén [a; b].

Gia st f khong lien tuc trén [a;b] va 2o € [a; D] 1 diém gian doan clia noé.
Khi d6 goi a = sup f(x); [ = xlilfof(ai)

r<xg

Do f tang va gian doan tai xg, nén o < f(xg) hoac 8 > f(x) trong truong
hop dau f([a; b]) khong chita (a; f()). Con trusng hop sau f([a; b]) khong
chita (f(xg); 8). Dieu nay mau thau véi gia thiét f([a;b]) = [f(a); f(b)].
Do d6 f phéi lién tuc trén [a; b]. []

Vi du 1.9.

Ham y = x lién tuc tai moi diém ciia nd.

That vay, lay o € R bat ki ,Ye > 0 chon § = thi khi |x — x| < 0 ta c6
|[f (@) = flzo)| <e.
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Vi du 1.10.
Ham y = cosx lién tuc trén R.

That vay ta coé

/

PPN S '
| cosx — cosz'| = 2|sin 5 || sin

T r—XT

o /
2x\§2! | = |z —2'].

Vi | sint| < |t], khi 0 < |t] < g Do d6Ye > 0,36 = min(s;g)

nén |cosx —cosx'| < ¢, khi |x — 2| < 4.

Nhan xét: Tinh lién tuc cia ham y = sinz, ta chiing minh tuong tu.

1.1.2 Céc dinh li cd ban ctia ham s6 kha vi lién quan véi vin dé nhan gia

tri.

Dinh nghia 1.11. Ta néi ham f c6 cuc dai dia phuong (hay cuc tiéu dia
phuong)tai diém xg néu f zdc dinh trong mot lan cin (a,b) cia zo va ton
tai s6 & > 0 du bé sao cho

f(z) < f(xo) Vo € (xo—3d;x049) (hayf(x) > f(xo) Vo € (xo—0;x0+0)).
Diém ma tai do dat cuc dai hay cuc tiéu dudc got chung la diém cuc tri.
Néu f(x) < f(zo)Vo € (wg — 820 + 6), 2 # 20 thi To goi la diem cuc dai
dia phuong thuc su.

Néu f(z) > f(xo)Va € (g — ;20 +0), x # xo thi 29 goi la diem cuc tiéu
dia phuong thuc si.

Dinh ly 1.12 (Dinh li Fermat).

Gid st f @ (a;b) — R . Néu ham s6 f dat cuc tri tai diém c € (a;b) va f
c¢6 dao ham tai diem c thi f'(c) = 0.

Ching minh. Xét truong hop f dat cuc dai tai c. Khi d6 Vh > 0 di nho

ta co

fleth) = flo) ¢ . fle=h) = f(c)
h - h
Mat khéc f c6 dao ham tai diem ¢ nén f'(c) = f.(c) = f(c).
Tu d6 suy ra f'(c) = 0.

> 0.
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Trusng hop f dat cuc tiéu tai ¢ ta chitng minh tuong tu. ]

Dinh 1y 1.13 (Dinh Ii Rolle).
Gid st f : [a;b] — R ¢6 tinh chat :
i. f lién tuc trén [a;b).
i4. [ kha vi trén [a;b).
111.f(a) = f(D).
Khi dé ton tai it nhat mot diem ¢ € (a;b) sao cho f'(c) = 0.

Ching minh. Do f lién tuc [a;b] nén lay xq, 29 € [a,b] sao cho f(x1) =
sup f = M va f(x3) = inf f = m. Ta xét hai trudng hop c6 thé xay ra :
Truong hop 1: M=m.

Khi d6 f(z) =m Vx € [a;b] nén f'(x) =0 Vx € [a;b].

Truong hop 2: M>m.

Vi f(a) = £(b) men xy 1 f(21) £ f(a) = £(b) hodc f(zs) £ f(a) = F(b).
Néu f(z1) # f(a) thi a < 21 < b. theo Dinh 1 Fermat thi f'(z1) =0
Néu f(za) # f(a) thi a < x9 < b. theo Dinh i Fermat thi f'(x9) =0. O

Dinh 1y 1.14 (Dinh li Lagrange). Gid st f : [a;b] — R ¢6 tinh chat
i) f liéen tuc trén |a;b].

ii) [ kha vi trén [a;b].

Khi do, ton tai it nhat mot diem ¢ € (a;b) sao cho

f(b) = fla) = f(c)(b - a).

Ching minh.
Néu a = b thi dinh Ii luon dung.

Néu a < b, xét ham F(z) = f(x) — f(a) — (x — Q)W'
Khi d6 F(b) = F(a) = 0, théa méan dinh 1i Rolle nén Jc € (a;b) sao cho
Pl = 1o - =T

& f(b) = fa) = f(c)(b— a).
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Dinh 1y 1.15 (Cauchy). Gid st
i) fva g la hai ham lién tuc trén [a;b],a < b.
i) foa g deu khd vi trén (a;b).
iii) ¢'(x) # OVx € (a;b).
Khi dé, ton tai it nhat mot diem ¢ € (a,b) sao cho
f) = fla) _ f'(¢)
— = (%)
g9(b) —g(a)  ¢'(c)
Chaing minh. Xét ham h(z) = (f(b) — f(a))g(z) — (9(b) — g(a))f(x).
Ham h(x) ¢6 h(a) = h(b) va théa man cac diéu kién ctia dinh 1i Rolle nén

ton tai ¢ € (a,b) sao cho

[]

Nhan xét 1.16. Mot truong hop riéng cia dinh i Cauchy la khi ta lay
g(x) = x thi ta nhan dugc Pinh li Lagrange.

1.1.3 Bai tap ap dung
Bai 1 )
) x°—3x+6
Cho ham s6 f; = 2° — 322, fo = — 1
x —_—

Ai={zeR:2<x <4}, Ay={reR:3<z<5}

. f=at =222+ 2.

1) Tim fi(Ay).

2) Tim f5(As).

3) Tim B = f1(A1) () fa(A2).

4) Tim f(B).

Loi gidi.

1) Ta c6 :f](x) = 32> — 6.

filx) =0& 32> —6x =0 2 =0 hodc v = 2.
Bang bién thien
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T |—00 0 2 4 400
1(x) + 0 - 0 +
0 16 +00
— 00 -4
Vay f1(A1) = [—4;16].
2) Tim fo(As) = {fola)|z € Ay} — {#B <2 <5}

. x? —2x —3
Ta co fé(l') = W

filzx)=0e 2> -2 —3=0< 2 = —1 hoic z = 3.
Bang bién thién
r |—oo -1 1 3 5) +00

fa(x) +0 -

-5 +-00 +
e x \ /
—00 — 3

Vay fa(A2) = [3;4].

3) Tim f1(A1) (N f2(A2) = B. Vay B = [3;4].

4) Tim f(B) = {f(z)|]r € B} = {z* — 222 + 2|3 <z < 4}.
Ta c6 f'(x) = 42° — 4z,

f'(x) =04 42® — 42 =0 2 = 0 hoac z = 1 hogic x = —1.
Bang bién thién

r |—oo -1 0 1 3 4  +oo
f'(x) - 0+ 0- 0 +
f(x) \ / \ /
Vay f(B) = [65;226].

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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Bai 2:

Cho g(z) = costz — 2cos® v + 2, C:{xERéngQ}.
1). Tim tap gia tri cia g.

2) Tim tap gia tri cla gof1 tréen A3 ={zr € R: 0 <z < 2}.
Lo gidi.

v6i fi(x) 1a ham & bai tap 1. 1) Dat cosx = t(t € [—1,1]).

Khi d6 g(z) =t — 2t> + 2 = h(t). = h(t) =t — 2t> + 2.

Ta co: W' (t) = 43 — 4t.

Wit)=043 —4t=0t=—1;t=0;t=1.

Bang bién thién:

T |—00 -1 0 1 4o
h'(t) + 0 - 0 + 0
1 1 +.00
h(t) / gy /
—00 2

Vay tap gia tri cia ham g la: [1;2].

2) Tim tap gid tri clia gof1 tréen A3 ={zr € R: 0 <z < 2}.

Ta ¢o6 :

Gofi1(A3) = g(fi(x)) : 0 < x <2} = {cos?(z® —32%) — 2 cos(x® — 32?) +2 :
0<z<2}={cos’t —2cos’t+2: -4 <t <0}

Dit z = cost. Do [—m;0] chita trong doan [—4;0] nén —1 < cost < 1.
Vay -1 <2z <1

Tu bang bién thien ta duge tap gia tri ciia g f1 trén Az la [—1; 1]. O

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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1.2 Cac phuong phap xac dinh tap xac dinh ctia ham sé thuc

dugc xac dinh bdi ham -tap

Gia st A, B 1a hai tap khac rong ctia R, 6 d6 A 14 hop hoac giao ciia céc
nghich dnh ctia cac tap hop A;,j = 1,2, ..., ddi véi cac ham s6 lien tuc
gi,i = 1,2, ...n20 d6 va f 1a ham s6 tit A vao B. Khi d6 A xac dinh tu
A; va g;. Ta goi A la tap xac dinh cta f dugce xac dinh bdi ham-tap (cac
ham g;, cac tap A;).

Sau day chung to6i trinh bay cac phuong phap xac dinh tap xac dinh cua
ham s6 dude xac dinh bdi ham-tap.

1.2.1 Phuong phap thi& nhat va vi du ap dung.

o) day phuong phap thit nhat 1a dung dinh nghia v cac dinh 1y vé ham
lien tuc dé tim tap xac dinh ctia ham s6 thuc duge xac dinh béi ham-tap.
Trudce tién ta nhic lai dieu kién c6 nghiém ctia phuong trinh:

acosx + bsinx =¢; a®+ 0% > 01a: a®> + b > .

Sau day ching toi dua ra cac vi du minh hoa cho phuong phap thit nhat:

Vi du 1.17. Cho f(y) la ham s6 thuc zdac dinh trén D. Xac dinh y biét
y=fi(x),i=1,2,....6, vdi :

i) CcoSx f cost + 1
T) = ; T = ;
! cos(z) + sinz + 2" 77 cosxt + sinx + 2’
COST + SinT S1nT

x) = ; x) = ;

Ja(@) coST + smxfr 2’ fal@) cosx + sinx — 2’
s1nx + COST — SINXT

x) = ; T) = :
fo(x) cos(x) + sinx — 2’ fo(x) cosx + sinx — 2
Loi gidi.

cosx cosx

1) fi(z) = Dat y =

" cosx + sinx +2° " cosx + sinx +2°

Xét phuong trinh
COST
— _ ) (1.1)
cosx + sinx + 2

y thuoc tap gia tri ctia ham s6 khi va chi khi phuong trinh (1.1) véi an z

tham s6 y c6 nghiém.Ta c6

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/



13

(1.1) & cosx = ycosz + ysinx + 2y < (1 — y)cosx — ysinx = 2y =

—-1-+/3 —1+3

L=y +y" 24y © 27+ 2 —1<0& ——— <y <

2
—1-v3 -1+V3
=Y E Gl = [ ; ]ﬂ D.
2 2
cosx + 1 cosx + 1
2)  folz) = , . baty= , .
cosx + sinx + 2 cosx + sinx + 2
Xét phuong trinh
cosx + 1
y = (1.2)

cosx + sinx + 2’
y thuoc tap gia tri ctia ham s6 khi va chi khi phuong trinh (1.2) véi an z

tham s6 y c6 nghiém.Ta c6

(1.2) & cosx+1 = ycosr+ysinr+ 2y < (1 —y)cosx —ysinx = 2y—1 =
1=y’ +y>2 -1 2 -2y<0e2-2y<00<y<1
=y € Gy = [O,I]HD

cosx + sinx cosx + sinx

3)  f3(x) = Dat y =

cosx + sinx + 2’ cosx + sinx + 2
Xét phuong trinh

cosx + sinx
= ) 1.3
y cosx + sinx + 2 ( )

y thuoc tap gid tri ctia ham s6 khi va chf khi phuong trinh (1.3) véi an x

tham s6 y c6 nghiém.Ta c6
(1.3) & cosx + sinx = ycosx +ysinx + 2y < (1 —y)cosx + (1 —y)sinz =
=21 —y)P? >4’ 2P +4y—2<0& -1 -V2<y< -1+2.
=ycGy=[-1-v2,-1++2]ND.
sinx sinx
o Jale) = cos(x) + sin(z) — 2 ity =
Xét phuong trinh

cosx + sinx — 2’

sinxT
= ) 1.4
Y cosx + sinx — 2 ( )

y thuoc tap gia tri ctia ham s6 khi va chi khi phuong trinh (1.1) véi an z

tham so6 y c6 nghiém.Ta c6

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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(1.4) & sinx = ycosx + ysinx — 2y < ycosx + (y — 1)sinx = 2y

13 —1+3

= 1=y +y 24" > 2/ + 2 -1<06 ——— <y <

2
—1-v3 -1+3
=Y E Gy = [ ; ]ﬂD
2 2
5) fo(x) sinx + 1 Dit sinx + 1
x) = . bat y = :
° cosz + sing —2 Y cos(x) + sinx — 2
Xét phuong trinh
sinx + 1
y= (1.5)

cosx + sinx — 2
y thuoc tap gid tri ctia ham s6 khi va chi khi phuong trinh (1.5) véi an z
tham s6 y c6 nghiém.Ta c6
(1.5) & sinx+1 = ycosx+ysinr —2y < ycosx+ (y—1)sinx = 2y+1 =
(1—y)?4+12>1+2y)2? =22 +6y<0e —-3<y<0.
= yeGs=[-30ND.
cOST — SINT CcOST — SINT

6 _ - Dit y = -
) folz) cosz + sint —2 V" cosx + sina — 2

Xét phuong trinh

COST — SINT

y = (1.6)

cosx + sinx — 2’
y thuoc tap gia tri ctia ham s6 khi va chi khi phuong trinh (1.6) véi an z
tham s6 y c6 nghiém.Ta c6

(1.6) & cosx — sinx = ycosz+ysinx —2y < (1 —y)cosx — (y+1)sinz =
2= (1—-9>2Q1+y)? >4l 22 <2 -1<y<1.

=y e Gs=[-1;1ND. []
Nhan xét 1.18. Viéc tim G; & vi du 1.17 la dung dinh nghia, dinh lj ve
ham lién tuc va diéu kién cé nghiém.

Vi du 1.19. Cho f la ham s6 thuc vdi tap zdc dinh la D. Xdc dinh cdc
tap

1)A ={z€Dlz=zy; O0<zy; xz+y=1}
2)Ay={z€Dlz=z+y;, 2*+y*=1}

3) A3 ={z € D|z =sinx + cosz}.

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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4) Ay={z€ Dz =Va+/y; x+y=1}
5) As = {2z € D|z = cos*z +sin* z}.

6) Ag ={z € D|z = \/z(1 — x)}.

Lot giaa.
r+vy

2
> Jry & 0<ay < <?) =

+y

1) Theo bat dang thitc Cosi c¢6 -z

1
Suy ra A; = (0; Z] N D.

2) Theo bat dang thitc BunhiaCopxki co:
(z+y)? <A+ +y*)=2=-V2<z+y< V2
Suy ra Ay = [-v2; V2] D.

3) Cé: sinz + cosz = /2.sin(z + 7/4) = —/2 < sinz + cosz < V2.
Suy ra Az = [—\/5; \/5] N D.

4)Theo bat dang thitc BunhiaCopxki co:

(Ve+ o) <(1+1D)(r+y) =2=0< o+ ,y< V2
Suy ra Ay = [0;v2] O D.

5) Ta c6
I,
r=1— —sin"2x.
2
o 1, 1 1 _ 1.,
La1000§sm25c§1:>0§§sm2:C§§:>—§§—§sm2x§0
1 1
:>§§1—§sin22x§1.

= 4= [ 1IND.

4 2

cos* x + sin* z = (cos? x + sin® x)? — 2sin® x cos

6) Do z = y/x(1 — x) suy ra diéu kien la: z € [0; 1].
Theo bat dang thitc BunhiaCopxki co:

1— 1
\/x(l—x)gﬁszﬁj()g\/x(l—x)g

N | —

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/

1
1



16

1
Suy ra Ag = [0; é]ﬂD []
Nhan xét 1.20. Viéc tim A; ¢ Vi du 1.19 la dung dinh nghia va cdac
danh gid, cdc dinh ly vé ham lién tuc.
1.2.2 Phuong phap thi hai va vi du ap dung

O day phuong phap thi hai la diing bang bién thién va cac dinh 1y vé ham
lien tuc dé tim tap xac dinh ctia ham duge xac dinh béi ham-tap.

Tiép theo ching toi dua ra cac vi du ap dung cho phuong phap thu hai.

Vi du 1.21. Cho ham s6 g(y) vdi tap zdc dinh la D va cdc ham so sau
3
f(x) =223 — 5332 — 3z + 6.

2 2
fi(z) = % +1:c —4x+§.
T
fa) = :U+1
f3(x) = — 2%+ 6. X '
Cac tap A =[0;2]; Ay = [ 2;1];142:[_7;3];%13:[—2;2];

3
By = [0;3]; By = [1; 5];33 = [4;6].

1.Khdo sat su bién thién cia cdc ham so f, f;, i =1,2,3.

2. Tovm gid tri lon nhat, gid tri nhé nhat ciua cdic ham f, f;,i = 1,2,3
tréenA, A;, B; voi 1= 1,2, 3.

3. Tvm tap gid tri cia ham so f, fi,i = 1,2,3 trén A, A;, B;,1 = 1,2, 3.

4. Tim y € D wva y thuoc tap gid tri cia f, fi,2 = 1,2,3. trén tap
A A, Bj,i=1,2,3.

Loi gidi.

* Xét ham f(x).

- TXD:D=R.

-Gidi han: a:griloof( x) = +00; xgn;loof(z) = —00.

-SBT: f(z) = 62® — 3z — 3.
1
f’(:z:):Oiazzlhoaca::—a

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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X —00 _1 1 +00
2
Yy + 0 - 0 +
99
y o 7 +00
et vl

B 1
Ham s6 DB trén (—oc; —5) va (1; 400).

. 1
Ham s6 NB trén (—5; 1).
Diém CD ctia d6 thi la :(—=;

. . 7
Diem CT ctia do thi la :(1; 5)

2 §)'

2 2
*Xét fi(x) = ga:?’ — 2% —dx + 3
- TXD: D=R.
- Gi6i han: lim f(z) = +o0; lim f(z) = —oc0.
T—>+00 T—>—00
- SBT :

f'(z) = 22 — 22 — 4.
f'(x) =0= 2 = —1 hoiic z = 2.
Ham s6 NB trén khoang (—1;2).

Ham s6 DB trén khoang (—oo; —1) va (2; 400).
Diém CD la :(—1;3); Diém CT 1a:(2; —6).

Bang bién thien

X —00 1 9 +00
Y + 0 -0 +
y 3 —+00

* Xét ham fQ(iE)

So hoa b6i trung tam hoc lieu

http://www.Irc.tnu.edu.vn/
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- TXD :D=R-{—1}.
- Giéi han : xirﬂoo fa(x) = 2; ﬁin_loo folz) = 2.
D6 thi c6 tiém can ngang y = 2.

L Ple) = oo T, Blw) = —eo
Do thi ¢6 tiem can duéng x = —1.
1 .
- SBT: fj(x) = ———= > 0 v6i Vo € D. = Ham s6 luon DB trén D
(x4 1)?

Bang bién thién

y - -
+ 2

* Xét ham f3(z).
- TXD :D=R.
- Giéi han: lim f3(x) = —oo; lim f3(z) = —o0.
T—>+00 T—>—00
- SBT: fi(x) = —42® — 2x; fi(x) =0 =z = 0.
= Ham s6 DB trén (—oo;0) va NB trén khoéng (0; +00).
Diém cic dai ctia do thi 1a A(0;6).
Bang bién thien.

Y + 0 -0 +

+00
00/3 \—6/

2. Tim gia tri 16n nhat,gia tri nhé nhat ctia cac ham da cho trénA, A;, B;
vGii=1,2.3.

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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* Xét véi ham f(z).

Dua vao BBT ta c6 cac két luan sau:

+ Tren tap A=[0:2], max f(z) = £(2) = 10; minf(z) g
+ Tren tap Ay = [—%; 2], maxf(z) = £(2) = 10; minf(z)
+ Trén tap Ay = [—%; 3], maxf(z) = f(3) = g; min f(z)
o tap By = 053, () = /) = . minf(x) =
+ Tren tap By — [1: 2] max f(z) — ?; minf(z) = ;

+ Trén tap Bs = [4;6], maxf(z)
* Xét v6i ham fi(x)

Dua vao BBT ta c6 cac két luan sau:

+ Trén tap A=[0;2], max fi(x) = 2; min fi(z) = —6.

3
1 7

f(6) = 366; minf(z)

+ Trén tap A; = [—5; 2], max fi(z) = 3 min fi(z) = —6.

+ Trén tap Ay = [—%;3], max fi(z) = g; minfi(x) = —6.
+ Trén tap By = [0; 3], max fi(z) = ; minfi(x) = —6

+ Trén tap By = [1; g], max fi(x) = —% minfi(z) = —6.
+ Trén tap Bs = [4;6], max fi(z) = % minfi(x) = %4

* Xét v6i ham fo(x).
Dua vao BBT ta c6 cac két luan sa5u:
+ Trén tap A=[0;2]: max fo(x) = 3 min fo(x) = 1.

+ Trén tap A; = [—%; 2] ‘maxfo(z) = g; min fo(z) = 0.
+ Trén tap As = [—%;3] max fo(z) = g; min fo(z) = 0.
+ Trén tap By = [0;3]:max fo(z) = ;; min fo(x) = 1.
+ Trén tap By = [1; ;] max fo(z) = ;; min fo(z) = g
4 Tren tap B = [4: 6]max fo(z) = 1—73; min fo(z) = g

* Xét voi ham fs(x).

= f(4) = 98.

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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Dua vao BBT ta c6 céc két luan sau:
+ Trén tap A=[0;2]: max f5(z) = 6; min f3(z) = —11.

+ Trén tap A;

+ Trén tap As =
+ Trén tap By =
+ Trén tap By =

+ Trén tap By =

— [—%;2] :max f3( ) = 6; min f3( ) = —14.

[— X 3] max f3(x) = 6; min f3(z) = —84.

[0 735] max f3(x) = 6; min f3(z) = —8241.

[1; 5lmax fy(z) = 45 min fy() = —

[4; 6]:max f3(z) = —266; min f3(x) = —1326.

3.Tim tap gia tri cia ham s6 trén A, A;; B;,1 = 1,2, 3.

* Xét ham f(z).

7
+ Trén tap A=[0;2]. Tap gia tri la :[5; 10].

+ Trén tap A;

+ Trén tap As =
+ Trén tap Az =

+ Trén tap B,

+ Trén tap By =
+ Trén tap B3 =
* Xét ham fi(z).
+ Trén tap A=[0;2

+ Trén tap A; =

+ Trén tap Ay =
+ Trén tap Az =

+ Trén tap B,

+ Trén tap By =

+ Trén tap B3 =
+ Trén tap A= [

So hoa b6i trung tam hoc lieu

1

7
= [~5+2)- Tap gia tri Ia:[; 10}

1
[—5;3] Tap gid tri la : [; 725]

[—2;2]. Tap gia tri 1a :[—10; 10].

775
= [0; 3]. Tap gia tri la : [5 —]

3 73
1; 2] Tap gia tri 1a : [5 g]
[4;6]. Tap gia tri Ia :[98; 366].

7
|. Tap gia tri 1a :[—6; §]'
1
[=5:2]- Tap gid tri la :[=6; 2.
1 s
[—5;3]. Tap gia tri la :[—6;
[—2:;2]. Tap gia tri 1a :[—6; 3]-

p
= [O§ 3]- Tap gia tri la :[—6 g]

3
1; 5] Tap gia tri la :[—

4;6|. T tri 1 | —:; —
4; 6] apglarla[s 3]

!
2]. Tap gia tri 1a :[1; g]

http://www.Irc.tnu.edu.vn/



+ Trén tap A; =

+ Trén tap As =
+ Trén tap Az =

+ Trén tap By

+ Trén tap By =

+ Trén tap B3 =
* Xét ham f3(x).
+ Trén tap A=|[0;
+ Trén tap A; =

+ Trén tap As =

+ Trén tap Az =
+ Trén tap By =

+ Trén tap By =
+ Trén tap B3 =

4. y thuoc giao ctia D va tap gia tri cua f, f;,i =

21

| 5
[_?; 2]. Tap gia tri 1a :[0; ;]-
[—5:3]- Tap gid tri la [0; 7.

[—2;2]. Tap gia tri la :[—o0; 3]-{2}.
7
= [0;3]. Tap gia tri la :[1; 1

it
38

3
[1;5] Tap gié tri la : [92,15;
4;6]. Ta tri 1a .
456]. Tap i 11 1 o5

2]. Tap gia tri la :[—14;6].

1
[—5+2). Tap gid tri 1a :[~14;6].

1
—5 3]. Tap gia tri 1a :[—84;6].
—2;2]. Tap gia tri 1a :[—14;6].

A A, Bii=1,2,3.

1.2.3

Phuong phap thi ba va vi du ap dung.

0;3]. Tap gia tri la :[—84;6].
3 21
1; 5] Tap gia tri la : [—g;él].
4;6]. Tap gia tri la :[—1326; —266].

1,2,3, trén tap

]

o) day phuong phéap thi ba la ding dinh nghia, bang bién thién va cac

dinh 1y vé ham lién tuc dé xac dinh tap xac dinh ctia ham duge xéc dinh

bdi cac ham-tap.

Trong muc nay ching toi dua ra cac vi du cho phuong phap thit ba.

Vi du 1.22.
Cho ham so:

flz) = 2t — 222

fi(x) =23 — 322+ 4

So hoa b6i trung tam hoc lieu
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falw) = xz—fl

Cac tap A = [—1;2];A;1 = [0;3];A2 = [0;3];A3 = [—1; 1]

B = f(cosx + sinx);C = f((cosx + sinx)?)

1. Khdo sdt su bién thién cia cic ham sé da cho.

2. Tim GTLN;GTNN ciia cic ham so trén cdc tap.

8. Cho g(y) la ham so6 thuc vdi tap xdc dinh la D. Tim y biét y thudc tap

1 1
gid try cdaf( cosT T ),fl< cosT T ),i:1,2.

cosx +sinx + 2 cosx +sinx + 2
4. Xdc dinh cdc tap B, C.

Loi gidi.

1. * Ham f(z) = 2* — 222

- TXD: D=R

- Giéi han: lim f3(z) = +o0; lim f5(z) = +o00
T—+00 T——00

- SBT :

fr(z) =42 — 4z

f(x) =0= 2 =0hodc z = —1 hodcz =1
Ham s6 DB trén (—1;0) va (1; 400)

Ham s6 NB trén (—oo; —1) va (0; 1)

Diém CD ctia do thi 1a A(0;0)

Diém CT ctia do thi 1a B(—1;—1) va C(1. — 1)

X — 00 -1 0 1 +00

Y -0 + 0 - 0+

y +00 0 +00
\_1/' \_1/

* Xét ham fi(x) = 2% — 322 + 4
- TXD: D=R

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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-Gi6éi han : lim f3(x) = +o0; lim f3(x) = —oc0
T—>+00 T—r—00

- SBT:

y = 322 — 62

y=0= 2 =0 hoac z = 2

Ham s6 DB trén (—oo;0) va (2; +00)
Ham s6 NB trén (0; 2)

Diém CD ctia d6 thi 1a A(0;4)

Diém CT ciia do thi 1a B(2;0)

X —00 0 9 —+00
Y + 0 - 0 +
y 4 —+00

2x
r+1

- TXD D=R-{-1}

- Gi6i han: lim fo(z) =2; lim fo(z) =

T—>+00 T—>—00
— TCN:y = 2
lim fo(z) = —o0; lim fo(x) = 40
r——17+ r——1-

= TCD:iz = —1

2

- SBT: Ham s6 DB trén (—oo; —1) va (—1; +00)

So hoa b6i trung tam hoc lieu
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' 2/+OO —oo/ ’

2. Tim GTLN;GTNN ctia cic ham sb trén cac tap.
* Xét trén tap A:
Dira vao bang bién thién ctia cac ham sb ta c6 cac két luan sau:
+ GTLN ctia f(z) la :8 khi x = 2.
+ GTNN ctia f(z) la -1 khi = —1 hoac z = 1.
+ GTLN cuta fi(z) 1a :4 khi x = 0.
+ GTNN cta fi(z) 1a 0 khi x = —1 hoac x = 2.
+ GTLN cua fo(z) 1a = khl x=2.
+ Khong xéac dinh du’(jc GTNN ctia fo(z).
* Xét trén Aq:
Dira vao bang bién thién ctia cic ham s6 ta c6 cac két luan sau:
+ GTLN ciia f(x) 1a :63 khi o = 3.
+ GTNN cta f(z) la -1 khi z = 1.
+ GTLN cua fi(z) 1a :4 khi x = 0 hodc = = 3.
+ GTNN cia fi(x) la 0 r=2.
+ GTLN cia fo(z) la = khl r = 3.
+ GTNN ctia fo(z)f la: 0 khi z = 0.
* Xét trén As:
Dira vao bang bién thién ctia cic ham sb ta c6 cac két luan sau:
+ GTLN ctia f(z) 1a:0 khi x = 0.
+ GTNN cta f(z) la -1 khi z = 1.
+ GTLN cuta fi(z) 1a :4 khi x = 0.
+ GTNN cia fi(z) la:2x=1.

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/
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+ GTLN cta fo(z) la:1 khixz = 1.

+ GTNN ctia fo(z) 1a: 0 khi x = 0.

* Xét tren As:

+ GTLN cta f(z) 1a :0 khi = 0.

+ GTNN ctia f(z) 1a -1 khi = 1 hodc z = —1.
+ GTLN cuta fi(z) la :4 khi x = 0.

+ GTNN ctia fi(z) 1a :0 khi x = —1.

+ GTLN cta fo(z) la:1 khixz = 1.

3. Theo trén ham g(x) = cost + 1

o5z T onz 12 c6 tap gia tri la Gp = [0;1].
Dira vao bang bién thién ctia cAc ham s6 trén tap G ta duge y theo thi
tu thudc cac tap sau:

+ye[-10/ND.

+y € [2;4]N D.

+ye0;1]ND

4. Xac dinh cac tap B; C.
Dit t = cosz + sinx véi —/2 < t < V2.
Khi d6 :B = f(t) véi —v/2 <t < /2.
Duya vao bang bién thien ctia ham y = f(x) ta duge: B = [—1;0].
Dit u = (cosx + sinx)? véi u € [0;2].
Duya vao bang bién thien ctia ham y = f(x) ta duge C' = [—1;8].

Két Luan Chuong I

Trong Chuong I, chiing t6i da trinh bay ba phuong phap tim tap xac dinh
ctia ham s6 dude xac dinh béi ham-tap ciing cac vi du ap dung. Cu thé la:
Phuong Phap thi nhat: Dung dinh nghia va cac dinh 1y vé ham lién
dé tim tap xac dinh cia ham s6 thuc ducce xac dinh béi ham-tap.
Phuong phap thit hai: Dung bang bién thién va cac dinh 1y vé ham lién
tuc dé tim tap xac dinh ctia ham dugce xac dinh béi ham-tap.

Phuong phap thit ba: Dung dinh nghia,bang bién thién va cac dinh 1y vé
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ham lién tuc dé xac dinh tap xac dinh ctia ham dugce xéc dinh béi ham tap.
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Chuong 2

Ung dung Tap xac dinh ctia ham sb
thuc dudc xac dinh bdi ham -tap

vao phuong trinh, bat phuong trinh.

Trong chuwong nay, ching to6i trinh bay cac ing dung tap xac dinh ctia ham
s6 thue duge xac dinh bdi ham tap vao phuong trinh, bat phuong trinh. Cu
thé 1a: Xét phuong trinh, bat phuong trinh (goi tit 1a he) dang f(g(z)) =
m; f(g(x)) = m; f(g(x)) > m; fg(x)) < m; flg(x)) = m; fg(x)) < m
v6i x thuoc tap D cua R.
C6 hai cach tiép can déi véi cac hé néi tren chang han véi f(g(x)) =
m; f(g(z)) > m (Tuong tu cho céc hé con lai).
Cach 1: Xac dinh ham hop fog va dung cac dinh 1y vé ham sb lién tuc.
Céach 2: Gom 3 budc.
Buée 1: Dat y = g(z). Khi d6 cac hé trén tré thanh:

f(y)=m f(y)>m

y=g(x) i §y=8(x)

xeD xeD
Budc 2:Diing céc dinh 1y cia ham s6 thyc lién tuc dé tim tap hop tat ci
ymay=g(x), x € D.
Bu6e 3: Ding céac dinh 1y ctia ham s6 thiyec lien tuc dé xét f(y) = m.
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O cach 2, Bude 2 1a bude then chét. Thuc té cho thay ring, giai bai toan
kiéu nay thuong sai ¢ Budc 2.

* Nhan xét: Nhin chung viéc xac dinh ham hop fyg 1a khé. Vi vay khi xem
xét cac hé trén ta thuong dung Cach 2.

Trudce tién, chung téi trinh bay su tng dung vao phuong trinh.

2.1 Ij’ng dung vao phuong trinh.

Bay gio ching toi trinh bay cac phuong phap ting dung.

2.1.1 Cac phuong phap tng dung.
Chung ta ¢6 dinh 1y sau.

Dinh 1y 2.1. :Gid si f la ham so lien tuc trén D, D la tdp con cia R.
Khi dé phuong trinh f(x) = m c¢6 nghiém trén D khi va chi khi m thudc
vao tap gid tri cua f(x) vdix € D.

Tt Dinh 1y 2.1 va cac phuong phéap xac dinh ctia ham s6 duge xac dinh
bdi ham-tap ching ta co:
Ba phuong phdp ting dung doi vdi phuong trinh f(g(x)) = m,x € D, D la
tap con cua R.
- Phuong phap thit nhat: Dung Dinh 1y 2.1 va phuong phéap thit nhat cia
van deé tim tap xac dinh ctia ham s6 thuce duge xac dinh bdi cac ham-tap.
- Phuong phap thi hai: Ding Dinh 1y 2.1 v& phuong phap thit hai cia van
dé tim tap xac dinh ctia ham s6 thuc dude xac dinh bdi cac ham-tap.
- Phuong phéap thtt ba: Dung Dinh 1y 2.1 va phuong phap thi ba clia van

dé tim tap xac dinh ctia ham s6 thuc dude xac dinh bdi cac ham-tap.

2.1.2 Bai tap ap dung

Vi du 2.2. : Tim m dé mdi phuong trinh sau cé nghiém:

) 1 ) 1
]'( sinx + )3+( sinx + 219~ m.

sinx + cosx — 2 sinx + cosx — 2
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cosx + 1

—3( | )1
9 cosx + sinx + 2 —m
’ cosr + 1 5 ’
cosx + sinx + 2
sinx + 1 sinx + 1

( )* =2

4
3 coSx + sinx — 2 )+

cosx + sinx — 2

sinx + 1 5 -
coSx + sinx — 2
cosx + 1 4 cosx + 1 9
: — §( , )* 4+ 10 = m.
cosx + sinx + 2 cosx + sinx + 2

(23 — 322 + 4)?

5.
x3 — 322+ 3

=m vdi x € [0;1].

—3(x® — 322 +4) -1
a3 — 32243

6. =m vdi x € [0;1].

7. (23 — 322 + 4)* — 8(2 — 322 + 4)* + 4 = m vdi x € [0;1].

Lo gidi.
1. Diit t=— .
SinT + cosT — 2
The Vi du 1.17 ta duge:t € [—3;0].
Phuong trinh trd thanh: 3 4 2 + 2 = m(1).
Bai toan qui vé tim m dé phuong trinh (1) ¢6 nghiem ¢ € [—3;0].
Xét ham s6 f(t) = > + 2 +2 v6i t € [-3;0].
Ta co f(t) = 3t% + 2t.
f’(t)=0¢>t:()hoéct:_?.
BBT

sinx + 1
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— 2
X o0 3 4 0 +00
3
Y + 0 - 0 +

55
vy 2Q +0o0
00 _/16/ 27\~M

. 58
T bang bién thién ta duge m € [—16; 2—7]
1
9. Digt t=— 0T T .
coST + sinT + 2
Theo Vi du 1.17 ta duge:t € [0;1).
Phuong trinh tré thanh:
“3t-1
t—1

Bai toan thoa man khi phuong trinh (2.1) ¢6 nghiem ¢ € [0;1).

Xét f(t) = — __11 véi t € [0;1).

Ta c6 :f(t) = i _41)2 > 0 v6i vVt € [0;1).

BBT
X —oo 0 1 +00
y + +

y _3)/—*—00 —oo/ -3

Tt bang bién thién ta dugec m > 1.

sinx + 1

3. bat t=— .
stnx + cosx — 2

Theo Vi du 1.17 ta dugc :t € [—3;0].

Phuong trinh c6 dang:
2 —2t+4

y_o

So hoa b6i trung tam hoc lieu
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12 — 4t

(t) = ———.
f(t)=0«<t=0hoict=4.
BBT
X —00 -3 0 4 +00
Y 0O + 0 0
y 1
5—

) 19
Tu bang bién thién ta duge m € [_E; —2]

cost + 1

4. Dat t= : .
cosT + sinw + 2
Theo Vi du 1.17 ta dugce: t € [0;1).

Phuong trinh c6 dang: t* — 82 + 10 = m.
Xét ham f(t) = t* — 8> + 10 véi t € [0;1].
Ta c6 fi(t) = 412 — 16t.
f(t)=0<«<t=0hosct=—2hoact=2.

BBT
X T 5 0o 1 2 %
Yy -0 + 0 - 0+
;1 10

Vay m € [3;10].
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5. Dat t=2® — 32% + 4.
Xét f(x) = 2® — 322 + 4 véi x € [0;1].
f(x) = 3x* — 6.
f(x) =0« 2 =0 hoic x = 2.
BBT

X —o0 o 1 2 T
Y + 0 - 0 +

4
y +00

Tu bang bién thien ta duge ¢ € [2;4].
p

Phuong trinh c6 dang :t T = m.
2
Xét g(t) = o Vol t € [2;4].
2 — 2t
) t — _
g () T
¢(t) =0« t =0 hoict=2.
BBT
X +00 0 1 2 4 400
Y + 0 - - 0 +
y 16

16

Tu bang bién thien ta duge :m € [4; 5]

6. Dat t=2° — 32° + 4.
Theo trén ta dugc :t € [2;4].

So hoa b6i trung tam hoc lieu
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—3t—1
Phuong trinh ¢6 dang : 1 m.
. 13
Duya vao bang bién thién 6 y 2 tren [2; 4] ta duge :m € [—T; 3]

7. Dat t=a® — 322 + 4.
Theo trén ta duge :t € [2;4].
Phuong trinh c¢6 dang:t* — 82 + 4 = m.
Xét ham s6 f(t) = t* — 82 + 4 véi t € [2;4].
f(t) = 4t3 — 16t
f(t)=0«<t=0hoict=—2hoact=2
BBT

Tu bang bién thién ta duge :m € [—12;142].

Vi du 2.3. Tim m dé hé phuong trinh cé nghiém:
T+ 2y =2 (1.1)
5> —8y+4—m =0 (1.2)
Lot giair. Hé phuong trinh trén tuong duong véi:
T =22
5> =8y +4—m=0
Hé phuong trinh da cho c¢6 nghiém khi va chi khi phuong trinh 5y — 8y +
4—m:0cénghiém@A:5m—420@m2%. O
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Chii y 2.4. Phuong trinh (1.1) biéu thi méi x € R tuong 1ing vdi mot gid

tri ciia iy nén chi can tim dieu kién dé phuong trinh (1.2)cé nghiém x € R

Vi du 2.5. Tum m dé hé phuong trinh cé nghiém
r+y=m
VT—24+2/5F3=2

Lot gidi. Dieu kien > 2,y > —3

Diat u = vz —2,v =y + 3,(u>0,v>0)

Suy ra ta ¢6: u+2v =2, u < 2,v < 1.

Hé phuong trinh da cho tuong duong véi

u+2v =2 u=2-—2v (2.1)
=
w+vP—1=m 502 —8v+3=m (2.2)

Hé phuong trinh da cho ¢6 nghiém khi va chi khi phuong trinh (2.2) ¢6
nghiem v € [0;1].

Xét ham s6 f(v) = 50 — 8v + 3,v € [0;1]

Taco f/(v) =100 -8, fl(v)=0v= % Béang bién thien

v |—00 0 4/5 1 +00
f'(v) - 0+
—00 100
e
_1/5

) —1 —1
Tu bang bién thién ta c6 f(v) € [?, 3] véiv € [0; 1].Vay? <m<3 O
Chu y 2.6.
- Phuong trinh (2.1) biéu thi mdi v € [0;1] tuwong tng vdi mot gid tri cia
u nén can tim diéu kién dé phuong trinh (2.2) cé nghiém € [0;1].
- Da s6 hoc sinh thuong quén di diéu kién an nén van gidi theo vi du 1.

-Hoc sinh dé nham chi can diéu kién v > 0, nén két qud van sai.

Vi du 2.7. Tim m dé hé phuong trinh
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zy(z +y) =3z +y)+ay

(z+y)?* +ay—(m—=5)(z+y) —zy(r +y) +m+33=0
co nghiém duong.

Loi gidi. Dat S = o +y, P = a2y, v6i S, P duong va S% > 4P, ta c6 he:
SP=35+P
S2+P—-(m—=5)S—-SP+m+33=0

Nhan thay S # 1.

35 sz 83— 52128
— <— > . . N
S P < TR 5-1) >0« S5 e (0;1)J[4; +00),vi

S>0vasS#1.
S =P >0« 5 € (—o0;0)J(1; +00).

Do dé hé phuong trinh c6 nghiém khi va chi khi phuong trinh

S? 425+ 33
m = oo c6 nghiem S € [4; 400).

S—1
2
. 2
Xét ham s6 f(S5) = 5 —;f1+33’5 € [4;+00) .

Lap bang bién thién ham f(.5) trén [4;+00) suy ra m € [16; +00). O

Ta co

Lai co

Chu y 2.8. Khi gidi hé trén, hoc sinh chi quan tam diéu kién S* > 4P va
S, P duong nén két qua dan toi S € (0;1)J[4; +00), nhung ding phdi la
S € [4;+00).

St dung cdc két qud ciia 107 gidi bai todn nay ching ta cé thé trd 10 cau hoi
nhu: Tom m dé hé phuong trinh cé nghiém duy nhat; tim m dé hé phuong

trinh co 4 nghiém phan biét...

2.2  Ung dung vao bit phuong trinh.
Tiép theo ching toi trinh bay su ting dung vao bat phuong trinh.
Chung ta c¢6 dinh 1y sau

Dinh 1y 2.9. Gid st f la ham so lién tuc trén [a;b] cia R. Khi dé
1. f(z) > m vdi Vo € [a;b] khi va chi khi min{ f(z),z € [a;b]} > m.
2. f(x) > m cé nghiém x € [a;b] khi va chi khi max{f(x),x € [a;b]} > m.
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3. f(x) <m véi Vo € [a;b] khi va chi khi max{f(z),z € [a;b]} < m.
4. f(x) < m cé nghiem x € [a;b] khi va chi khi min{ f(z),x € [a;b]} < m.

Nhan xét 2.10.
Dinh lij trén van ding néu thay = > ;

) ” ” ” ” ”

< thanh > <
Cha y 2.11. Trong Dinh ly 2.9, khi thay [a,b] thanh (a;b) thi ta zi ly theo
cach sau
- Chon (ay,);(by) sao cho :ay > as > az > ...;b; < by < ...va lim a, = a;
n—-aoo
lim b, = b.
n—-~o0
-Dung cac Dinh lyj 2.9 doi vdi [ay; b, va zét lim f(A,); lim f(B,) vdi
n—m-aoo n—m—auo0
A, = mm{f(x), YIS [am bn]}

B, = max{f(x),z € [an;b,]}.

2.2.1 Cac phuong phap ing dung.

T dinh 1y trén va cdc phuong phap xac dinh tap xac dinh ctia ham s6
duge xac dinh bdi ham-tap ching ta c¢6 cdc phuong phap tng dung sau
vao bat phuong trinh.

Phuong phap thi nhat:Dung Dinh 1y 2.9 vi phuong phap thit nhat tim
tap xac dinh da néu ¢ Chuong 1.

Phuong phap thw& hai:Dung Dinh ly 2.9 va phuong phap thit hai tim
tap xac dinh da néu é Chuong 1.

Phuong phap tha ba:Dung Dinh 1y 2.9 va phuong phap thi ba tim tap
xac dinh da néu ¢ Chuong 1.

2.2.2 Bai tap tng dung.

.. cost + 1 cosr + 1
Bai 1: Cho f(z) = (cosx + sinx + 2)3 B 2(0059: + sinx + 2)2 1
1. Tim m dé f(z) > m véi V.
2. Tim m dé f(x)
3. Tim m dé f(x)
4. Tim m dé f(x)

> m c6 nghiém.
< m vii Vzx.
<

m c6 nghiém.
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L&i gidi.

Dat t= , .
coST + sinx + 2
Theo trén ta duge t € [0; 1]
1. Bai toan qui vé tim m dé g(t) = 3 — 2t> + 1 > m véi Vt € [0; 1].
Xét ham g(t) véi t € [0;1], ta co6
4
g () =3t —4t,¢d(t) =0t =0 hosic t = 3

cosx + 1

Bang bién thien:

— 4
t o0 0 1 4 —+00
3
g (t) + 0 - 0 +
1
g(t) +00
w
—00 /

T bang bién thién ta duge m < 0 13 nhiing gia tri can tim.
2. Bai toan qui vé tim m dé g(t) = t3 — 2t + 1 > m c6 nghiemt € [0; 1].
Tt bang bién thién ta duge m < 1 1a nhitng gia tri can tim.
3. Bai toan qui vé tim m dé g(t) = t* — 2t> + 1 < m v6i Vt € [0;1].
Tt bang bién thién ta dugec m > 1 1a nhiing gia tri can tim.
Bai toan qui vé tim m dé g(t) = 3 — 2t* + 1 < m c¢6 nghiem ¢ € [0; 1].

Tu bang bién thién ta duge m > 0 14 nhiing gia tri can tim. ]
stnx + 1
+ sinx — 2 2
<: o _ COSX —
Bai 2: Cho f(x) = s+ 1 N 3.

) cox + sinx — 2
1. Tim m dé f(x) > m véi V.

2.Tim m dé f(x) > m c6 nghiem.
3.Tim m dé f(z) < m véi V.
4.Tim m dé f(x) < m c6 nghiem.
Lo giaz.

Dit ¢ — sinx + 1

cosx + sinx — 2
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3
Theo trén ta duge:t € [—3; O]\{—E}

. . t+ 2 3
1. Bai toan qui ve tilm m de:g(t) = 2t—:— 3 >m V613Vt € [-3;0] — {—5}
Ta c6 :g(t) = = < 0 v6i Vt € [-3;0] — {—=}.
a c6 :g(t) 2073 voi Vt € [=3;0] — { 2}
Bang bién thien:
t —00 -3 3 0 +00
2
g(t) - -
,
g(t) s 1 +00 2 1
I e I S

Tt bang bién thién ta thay khong c6 m théa man.

2 .Bai toan qui vé tim m dé: g(t) = ;;:_23 > m c6nghiem t € [—3; O]\{—g}
Tt bang bién thién ta thay bai toan théa man véi moi m.

3. Bai toan qui vé tim m dé: g(t) = Qtt—:-23 <mvéiVte[-3; 0]\{—;}
T bang bién thién khong c6 m ndo théa méan.

4. Bai toan qui vé tim m dé: g(t) = 22123 < mconghiemt € [—3; O]\{—g}
Tt bang bién thién ta thay bai toan thda man véi moi m. O

Bai 3: Cho ham s6

COST
x) = .
Silz) cosx + Szﬁli + 2
cosT
x) = :
f2(x) cosx + sinx + 2
folw) = COST + Sinx
T cost + sing + 2
s1nT
x) = :
fal) cosx + smxl —2
sinx +
x) = .
fs() coST + siny — 2
COST — SINT
Jo(x) =

- cosx + sinz — 2
Tim m dé mdéi BPT sau ¢6 nghiém: f;(z) > m véi i=1,2,...6.
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Lot gias.

Dua vao Vi du 1.17 ta c6 két qua nhu sau:

—1++3
5 :

x) > m c6 nghiém khi m < 1.

x) > m c6 nghiem khi m < —1 + /2.

1+V3
—

m c6 nghiém khi m < 0.

. fi(x) > m c6 nghiém khi m <

1
2.
3.
4. f
2. [5(x
6.

fo()
f3()
fa(z) > m c6 nghiem khi m <
f5()
fo()

m c¢6 nghiém khi m < 1.
4

Cho cac ham sb
COST cosx + 1

fo(z) = - ;
cosx + sinx + 2 cosx + sinx + 2’
coST + sinx SINT

l" oy
fa() cosT + sinx + 2 falz) = cost + sinx — 2
sinx + 1 . COST — SINT

folz) = cosx + sinx — 2’ folz) = cosx + sinr — 2
Tim m dé m&i BPT sau c6 nghiem: f;(z) < m véi i=1,2,...6.

Bai tap
) =

fi(z

Loi gidi.
Dura vao Vi du 1.17 ta c6 két qua nhu sau:
—1—-+3

i) <m co nghiém khi m > 5

1
2
3
4.
) m ¢6 nghiém khi m > —3.
6 m c6 nghiém khi m > —1.

Bai tap 5: Cho cac ham sb
coST cosr + 1
filz) = ;

. ) f2 (.T) . ;
cosT + sinx + 2 cosT + sinx + 2
fa(x) =
sine + 1 . COST — SINT

CcoST + sinx ' f ( ) st
cosx + sinx + 2’ ar COST + SInT — 9’
fo(z) = cosxt + sinx — 2’ folw) = cosT + sinx — 2’
Tim m dé mdi BPT sau nghiem dtng véi Va: f;(z) > m véi i=1,2,...6.
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Loi gidi.
Dua vao Vi du 1.17 ta c6 két qua nhu sau:

—1—-+3
—

L. fi(x) > m véi Vo khi m <
2. fo(x) > m v6i Vo khi m <0.
3. f3(z) > m véi Vo khim < —1 — /2.
-1-v3

4. fa(x) > m v6i Vo khi m < :
5. f5(x) > m v6i Vo khim < —3
6. fe(z) > m v6i Vo khim < —1 O

Bai tap 6: Cho cac ham sb

COST cosx + 1
filz) = folz) =

cosx + sinx + 2 cosx + sinx + 2;

coST + sinx SINT
fa(x) = coST + sz’nler 2 falz) = cost + sinx — 2
ST + COST — SINT
fs(x) = ;o felw) =

cosx + sinx — 2’ cosx + sinx — 2’
Tim m dé mdi BPT sau nghiem ding véi Va: f;(z) < m véi i=1,2,...6

Loi gidi.
Dura vao Vi du 1.17 ta c6 két qua nhu sau:

—14++3
—2 .

: fl(x) < m v6i Vo khi m >

m voi Vo khi m > 0.
m v6i Vo khi m > 1. ]

1
2.
3.
4.
5.
6.
2.3 Bai tap tong hdp

Trong muc nay ching toéi dua ra mot s6 vi du ap dung cho cac phuong

phap da néu & Chuong 1 va Chuong 2.

Vi du 2.12. Cho ham so g(y) vdi tap xdc dinh la D va cic ham s0 sau.
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3
flz) =223 — §:L'2 — 3z + 6.

2 2
fi(z )—§x+—1a} —4x—|—§.
x
fa(x) = x+1
fs(z) = — 22 4+ 6.

1 -1
Cic tap A = [0;2]; Ay = [= 55 1) Ao = [53 Ay = [-2;2];

By =[0;3]; By = [1; 2];33 = [4;6].

1.Khdo sdt su bién thién cia cdc ham so f, f;,i = 1,2, 3.

2. Tvm g¢id tri lon nhat, gid tri nhé nhat cia cdic ham f, fi,i = 1,2,3

tréenA, A;, B; voi 1= 1,2, 3.

3. Tvm tap gid tri cia ham so f, f;,i=1,2,3 tréen A, A;, B;,1 = 1,2, 3.

4. Tom y € D wva y thuoc tap gid tri cua f, f;;0 = 1,2,3. trén tdp

A A Byi—=1,2,3.

5. Tim m dé mdi phuong trinh sau cé nghiém trén A; A;j;i = 1,2, 3.

6. Tvm m dé moi bat phuong trinh trong cdc bat phuong trinh sau

f(x) >m; fi(z) > m(i =1,2,3) ¢é nghiem trén A; A;.

7.Tim m dé maoi bat phuong trinh trong cdc bat phuong trinh sau f(x) <

m; fi(z) < m(i=1,2,3) cé nghiem trén A; A;.

8. Tim m dé maoi bat phuong trinh trong cdc bat phuong trinh sau f(x) >

m; fi(x) > m;i = 1,2,3, nghiém ding Vx thuoc mot tap bat ky trong cdc

tap sau:A; A;;i=1,2,3.

9. Tim m dé madi bat phuong trinh trong cdc bat phuong trinh sau f(z) <

m; fi(x) < m;i = 1,2,3 nghiém ding voNx thuoc mot tap bat ki trong

cac tap sau:A; A1 =1,2,3.

10. Tim m dé mdi phuong trinh trong cac phuong trinh sau f(x) = m; fi(x) =
i =1,2,3 ¢o nghiém trén A A1) A2() As.

11. Tvm m dé moi bat phuong trinh trong cdc bat phuong trinh sau f(x) >

m; fi(z) > m;i=1,2,3 ¢é nghiém tréen A() A1) A2 As.

12. Tvm m dé moi bat phuong trinh trong cdc bat phuong trinh sau f(x) <

m; fi(z) <m;i=1,2,3 c¢é nghiém trén A() A1) A2 As.
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13. Tom m dé f(x) = m c6 nghiem tren f(A); f;(A) ,i=1,2,3.

14. Tvm m dé f(x) > m c6 nghiém trén f(A); fi(A) ,i=1,2,3.

15. Tvm m dé f(x) > m nghiém ding véi Vx € f(A); fi(A) ,i=1,2,3
16. Tom m dé f(x) < m cé nghiem trén f(A); f;(A) ,i=1,2,5.

17. Tim m dé f(x) < m nghiém ding vdi Vo € f(A); fi(A) ,i=1,2,3.
18. Tvm m dé f;(x) = m cé nghiem trén f(A); f;(A) ,i=1,2,5.

19. Tim m dé fi(x) > m c6 nghiem tréen f(A); f;(A) ,i=1,2,3.

20. Tom m dé fi(x) < m cé nghiém tren f(A); fi(A) ,i=1,2,3.

21. Tim m dé fi(x) > m nghiém ding vdi Vo € f(A); fi(A) ,i=1,2,5.
22. Tim m dé fi(x) < m nghiém ding vdi Vo € f(A); fi(A) ,i=1,2,3.
Loi gidi.

* Xét ham f(x).

- TXD:D=R.

-Gidi han: zgnjmf(x) = 400; xi@mf(x) = —00.

1
f’(x):O:>SU=1hoacx:_§.

Bang bién thién

X —00 _1 1 +00
2
Y + 0 -0 +
5%}
y oY 7 +00
e et

N A 1 S
Ham s6 DB trén (—oo; —5) va (1;4+00).

. 1
Ham so NB trén (_5; 1).
. . 1 55
Diem CD ctia do thi 1a :(_E; g)

2 X 7
Diem CT ctia do thi la :(1; 5)
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2 2
* Xét fi(x) = gx?’ — 2% — 4z + 3
- TXD: D=R.
- Giéi han: lim f(z) = +o0; lim f(z) = —o0.
T—>+00 T—>—00
- SBT :

f'(z) = 22 — 22 — 4.

f'(x) =0= 2 =—1 hoiic x = 2.

Ham s6 NB trén khoang (—1;2).

Ham s6 DB trén khoang (—oo; —1) va (2; 400).
Diém CD la :(—1;3); Diém CT 1a:(2; —6).
Bang bién thien

X —00 q 9 +00
Y + 0 -0 +
y 3 —+00

_ TXD :D=R-{—1}.
- Giéi han : a?grg—loo fa(z) = 2; xin_loo fo(z) = 2.

D6 thi ¢6 tiém can ngang y = 2.

- S = reos, Ty fale) = e
Do thi c6 tiém can duéng r = —1.

- SBT: fi(z) = 5 > 0 v6i Vo € D. = Ham s6 luon DB trén D

(x +1)

Bang bién thién
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y - -
+ 2

* Xét ham f3(x).
- TXD :D=R.
- Gi6i han: lim f3(z) = —oo; lim f3(x) = —oc0.
T—>+00 T——00
- SBT: fi(z) = —42® — 2z; fi(z) = 0= 2 = 0.
= Ham s6 DB trén (—o0;0) va NB trén khoéng (0; +00).
Diém cuc dai ctia do thi 1a A(0;6).
Bang bién thien.

X — 00 q 9 +00

Y + 0 -0 +

y +00
_00/3 \-6/

2. Tim gia tri 16n nhat,gia tri nho nhat ciia cac ham da cho trenA, A;, B;
vGii=1,23.
* Xét voi ham f(x).

Dua vao BBT ta c6 cac két luan sau:

+ Tren tap A=[0:2], max f(z) = £(2) = 10; minf(z) g

+ Tren tap Ay = [—%; 2], maxf(z) = £(2) = 10; minf(z) = g
4 Tren tap Ay = [5:3), maxf(2) = /(8) = 2 minf(a) =
+ Trén tap By = [0; 3], maxf(z) = f(3) = g; min f(z) = ;

3
+ Trén tap By = [1; 5], max f(z) = 5 minf(z) = -.
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+ Trén tap Bz = [4;6], maxf(z) =
* Xét voi ham fi(x)

Dua vao BBT ta c6 cac két luan sau:

+ Trén tap A=[0;2], max fi(x) = %; min fi(z) = —6.

f(6) = 366; minf(z) = f(4) = 98.

+ Trén tap A; = [—%; 2], max fi(z) = g; min fi(z) = —6.
+ Trén tap As = [—%;3], max f1(z) = g; minfi(x) = —6.
+ Trén tap By = [0; 3], max fi(z) = ; minfi(x) = —6

+ Trén tap By = [1; g], max fi(x) = —% minfi(z) = —6.
+ Trén tap Bs = [4;6], max fi(z) = 224 minfi(x) = %4
* X6t voi ham fo(x).

Dua vao BBT ta c6 cac két luan sa5u'

+ Trén tap A=[0;2]: max fo(z) = 3 min fo(z) =

+ Trén tap A; = [—%; 2] ‘maxfo(z) = g; min fo(z) =0
+ Trén tap Ay = [—5;3] max fo(z) = ;; min fo(z) =0
+ Trén tap By = [0; 3|:max fo(z) = g; min fo(z) = 1.

+ Trén tap By = [1; g] max fo(z) = ;, min fo(z) = ;

+ Trén tap Bz = [4;6]:max fo(z) = 1—73; min fo(x) = g

* X6t v6i ham f(z).
Dua vao BBT ta c6 cac két luan sau:
+ Trén tap A=[0;2]: max f3(z) = 6; min f3(z) = —11.

+ Trén tap A; = [—=;2] max f3(z) = 6; min f3(z) = —14.

+ Trén tap As =

[—5:3] mmax f3(x) = 6; min f3(z) = —84.
+ Trén tap By = [0;
[1;

J'max f3(x) = 6; min f5(z) = —84.
|max f3(z) = 4; min f3(x) =
[4; 6]:max f3(z) = —266; min f3(x) =
3.Tim tap gia tri clia ham s6 trén A, A;; B;,1 = 1,2, 3.

ool\Dlr—\l\DM—l

+ Trén tap By =

)

wlw

+ Trén tap B3 =
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* Xét ham f(x).

7
+ Trén tap A=[0;2]. Tap gia tri la :[5; 10].

+ Trén tap A; =

+ Trén tap As =

+ Trén tap Az =
+ Trén tap By =

+ Trén tap By =
+ Trén tap B3 =
* Xét ham fi(z).
+ Trén tap A=[0;2

+ Trén tap A;

+ Trén tap As =
+ Trén tap Az =

+ Trén tap B; =

+ Trén tap By =

+ Trén tap B3 =
* Xét ham fo(z)

1 . :
= [—5; 2]. Tap gia tri la :[—6;

1 7
[_5; 2], Tap gia tri la : [5 10]

7 75]
27 2
[—2;2]. Tap gia tri 1a :[—10; 10].

7 75
[0;3]. Tap gia tri la : [5 ?]
3 7 39
L 2] Tap gia tri la : [5 =

[4; 6]. Tap gia tri la :[98; 366]

1
[—5; 3]. Tap gia tri la :[=;

7
]. Tap gia tri la :[—6; §]

).

1 ) )
[—5;3]. Tap gia tri la :[—6; =].

[—2;2]. Tap gia tri la :[—6; 3].
[0; 3]. Tap gia tri la :[—6; =]

OOI\IOOI\]

w L\D“Q

3 11
1 5] Tap gié tri la :[—6; _?]
34 254

4:6(. T tri 1
[,]apg1ar1a[3 3]

5
+ Tren tap A=[0;2]. Tap gia tri la :[1; §]

+ Trén tap A; =

+ Trén tap Ay =
+ Trén tap Az =
+ Trén tap By =

+ Trén tap By =

+ Trén tap B3 =

So hoa b6i trung tam hoc lieu

[—%; 2]. Tap gia tri la :[0; ;]

[—5; 3]. Tap gia tri 1a :[0; Z]

[—2;2]. Tap gia tri la :;[—o0; 3]-{2}.

[0; 3]. Tap gia tri la :[1; Z]

[1; g] Tap gia tri la [g, g]
9 13

4:6|. Ta tri 14
[4;6]. Tap gia tri la : [5,7]
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+ Trén tap A=[0;2]. Tap gia tri la :[—14;6].
1
+ Trén tap A; = [—5 2]. Tap gia tri la :[—14;6].

1
+ Trén tap Ay = 5 3]. Tap gia tri la :[—84; 6].
2;2|. Tap gia tri la :[—14;6].
0; 3]. Tap gia tri la :[—84; 6].
3 21
1; =
2
4

]. Tap gia tri la : [—E;él].
;6]. Tap gia tri la :[—1326; —266].

-
+ Trén tap Az = [—
+ Trén tap By = |
+ Trén tap By = |
+ Trén tap Bz = |

4. y thudc giao cuia D va tap gia tri caa f, f;,2 = 1,2,3, trén tap
A, A, B;,i =1,2,3. 5. Tim m dé mdi PT sau c¢6 nghiem tren A; A;;i =
1,2,3.

f(x) =m;fi(x) =m
* Xét phuong trinh f(x) = m.
Dira vao bang bién thién ta c6 cac két luan sau:

7
+ Phuong trinh ¢6 nghiém trén A khi m € [5, 10].

7
+ Phuong trinh ¢6 nghiém trén A; khi m € [—' 10].
7 75

5
2" 2
+ Phuong trinh ¢6 nghiém trén Az khi m € [—10; 10].
2

+ Phuong trinh ¢6 nghiém trén Ay khi m € [=;

2
* Xét phuong trinh fi(z) = §x3 — 2% — 4o+ 3 =m

7
+ Phuong trinh ¢6 nghiém trén A khi m € [—6; §]
7
+ Phuong trinh ¢6 nghiém trén A; khi m € [—6; §]

7
+ Phuong trinh c¢6 nghiém trén Ay khi m € [—6; 5]

+ Phuong trinh ¢6 nghiém trén A khi m € [—6; 3].
20 +1
* Xét phuong trinh = = m.
ét phuong trinh f5(z) 1"

5)
+ Phuong trinh ¢6 nghiém trén A khi m € [1; g]

5
+ Phuong trinh ¢6 nghiém trén A; khi m € [0; §]
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+ Phuong trinh ¢6 nghiém trén As khi m € [0; Z]

+ Phuong trinh ¢6 nghiém trén Ag khi m € [—o0; 3]-{2}.
* Xét phuong trinh f3(z) = —2* — 22 + 6 = m.

+ Phuong trinh ¢6 nghiém trén A khi m € [—14; 6]

+ Phuong trinh ¢6 nghiém trén A; khi m € [—14;6].

+ Phuong trinh ¢6 nghiém trén A, khi m € [—84;6].

+ Phuong trinh ¢6 nghiém trén Az khi m € [—14;6].
6.Tim m dé mdi bat phuong trinh trong céc bat phuong trinh sau f(z) >
m; fi(x) > m(i = 1,2,3) c6 nghiem trén A; A;.

* Xét BPT f(x) > m.

+ BPT c¢6 nghiém trén A khi m < 10.

+ BPT c6 nghiém trén A; khi m < 10.

+ BPT c6 nghiém trén Ay khi m < ?

+ BPT c6 nghiém trén Az khi m < 10.

% Xét BPT fi(x) > m.

+ BPT c¢6 nghiém trén A khi m <
+ BPT c¢6 nghiém trén A; khi m <
+ BPT c6 nghiém trén Ay khi m
+ BPT c¢6 nghiém trén Az khi m
* Xét BPT fo(x) > m.

+ BPT c6 nghiém trén A khi m <

Wl 3
ool ~eo| ~°

<
<

+ BPT c6 nghiém trén A; khi m <

+ BPT c6 nghiém trén Ay khi m <
+ BPT c6 nghiém trén Az khi m <
* Xét BPT f3(x) > m.

+ BPT c6 nghiém trén A khi m < 6.
+ BPT c6 nghiém trén A; khi m < 6.
+ BPT c¢6 nghiém trén Ay khi m < 6.

| Ut
Lo | —qeo | o
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+ BPT c6 nghiém trén Az khi m < 6.

7. Tim m dé mdi bat phuong trinh trong cac bat phuong trinh sau f(z) <
m; fi(x) < m(i=1,2,3) c6 nghiem trén A; A;.

* Xét BPT f(z) < m.

+ BPT c¢6 nghiém trén A khi m >

+ BPT c6 nghiém trén A; khi m >

+ BPT c6 nghiém trén Ay khi m >
+ BPT c¢6 nghiém trén Az khi m > —10.

* Xét BPT fi(x) < m.

+ BPT c¢6 nghiém trén A khi m > —6.

+ BPT c6 nghiém trén A; khi m > —6.

+ BPT c6 nghiém trén Ay khi m > —6.

+ BPT c6 nghiém trén Az khi m > —6.

* Xét BPT fo(x) < m.

+ BPT c6 nghiém trén A khi m > 1.

+ BPT c6 nghiém trén A; khi m > 0.

+ BPT c¢6 nghiém trén Ay khi m > 0.

+ BPT c6 nghiém trén Az v6i Vm € R.

* Xét BPT f3(x) < m.

+ BPT c6 nghiém trén A khi m > —14.

+ BPT c6 nghiém trén A; khi m > —14.

+ BPT c6 nghiém trén Ay khi m > —84.

+ BPT c6 nghiém trén Az khi m > —14.

8. Tim m dé mdi bat phuong trinh trong cac bat phuong trinh sau f(z) >

[\
R~ |~ Y

m; fi(x) > m;i = 1,2,3 nghiém dung v6iVe thuoc mot tap bat ky trong
cac tap saw:A; A;;i = 1,2, 3.

* Xét BPT f(z) >m

+ BPT dang v6i Vo € A khi m <

+ BPT dung véi Vo € Ay khi m <

[\
o |~
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+ BPT dung véi Vo € Ay khi m < g
+ BPT ding véi Vo € As khi m < —10
* Xét BPT fi(z) > m.

+ BPT dung v6i Vx € A khi m < —6.
+ BPT ding véi Vax € Ay khi m < —6.
+ BPT dung v6i Vo € Ay khi m < —6.
+ BPT diang vé6i Vo € Az khi m < —6.
* Xét BPT fo(z) > m.

+ BPT diang v6i Vo € A khim <1

+ BPT diing véi Vo € A, khi m <0

+ BPT ding véi Vo € Ay khim <0

* Xét BPT f3(x) > m

+ BPT diang v6i Vo € A khi m < —14
+ BPT diang v6i Vo € Ay khi m < —14
+ BPT diing v6i Vo € Ay khi m < —84
+ BPT dung v6i Vo € Az khim < —14
9. Tim m dé mdi bat phuong trinh trong cac bat phuong trinh sau f(z) <
m; fi(x) < m;i = 1,2,3 nghiém dung v6iVe thuoc mot tap bat ky trong
cac tap sawA; A;;i=1,2,3.

* Xét BPT f(z) <m

+ BPT diang v6i Vo € A khi m > 10.
+ BPT diing véi Vo € A; khi m > 10

75
+ BPT diang v6i Vo € As khi m > 5

* Xét BPT fi(z) <m

2
+ BPT ding véi Vx € A khi m §

7
+ BPT dung véi Vo € Ay khim §

7
+ BPT ding véi Vo € Ay khi m > 3
+ BPT dung véi Vax € Ag khi m > 3.

* Xét BPT fo(x) < m.
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C»OIC)T

+ BPT dung véi Vo € Ay khim

+ BPT diang vé6i Vo € As khi m
+ BPT diang vé6i Vo € Az khi m
* Xét BPT f3(x) < m.

+ BPT diang v6i Vo € A khi m > 6.

+ BPT diang vé6i Vo € Ay khi m > 6.

+ BPT ding véi Y € Ay khi m > 6.

+ BPT diang v6i Vo € Az khi m > 6.

10. Tim m dé mdi phuong trinh trong cdc phuong trinh sau f(z) =

?
=3
7
> —.
=1
> 3.

m; fi(z) =m;i=1,2,3 ¢6 nghiém trén:

AﬂAlﬂA2ﬂA3-

Co AN A1) A2 A3 = [0;1].

+ Phuong trinh f(z) = m ¢6 nghiém trén [0; 1] khi m € [g 6].

11 2
+ Phuong trinh fi(z) = m ¢6 nghiém trén [0; 1] khi m € [_3 g]

+ Phuong trinh fo(z) = m ¢6 nghiém trén [0; 1] khi m € [1; g]

+ Phuong trinh f5(z) = m ¢6 nghiém trén [0; 1] khi m € [4;6].

11. Tim m dé mdi bat phuong trinh trong cidc bat phuong trinh sau
f(x) >m; fi(x) > m;i=1,2,3 c6 nghiem trén A () A1 () A2 As.

Co AN A1 A2 A3 = [0;1].

+ Phuong trinh f(z) > m ¢6 nghiém trén [0; 1] khi m < 6.

+ Phuong trinh fi(z) > m ¢6 nghiém trén [0; 1] khi m < -.

LW | N

+ Phuong trinh fo(x) > m ¢6 nghiém trén [0; 1] khi m < —.
+ Phuong trinh f5(z) > m c6 nghiém trén [0; 1] khi m < 6.

12. Tim m dé mdi bat phuong trinh trong cdc bat phuong trinh sau
flz) <m; fi(z) <m;i=1,2,3 c6 nghiém trén A A; () Az As.

Co ANAINA2(N A3z =[0;1].

+ Phuong trinh f(z) < m c6 nghiém trén [0; 1] khi m

[\)

l\DI\I
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11
c6 nghiém trén [0; 1] khi m > ~3

+ Phuong trinh fi(x) < m

+ Phuong trinh fy(z) < m c6 nghiém trén [0; 1] khi m > 1.
+ Phuong trinh f5(z) < m ¢6 nghiém trén [0; 1] khi m > 4.
13. Tim m dé f(z) = m c6 nghiem trén f(A); f;(A4) ,i=1,2,3.

Duya vao bang bién thién ciia cac ham s6 ta duge f(A) = [5, 10]

FL(A) = [=6; S fo(4) = [0; 2] f5(4) = [~14:]

Duya vao bang bién thién ctia ham y = f(x) ta ¢6 cac két luan sau:
+ Phuong trinh ¢6 nghiem tren f(A) khi m € [%, 1826]

+ Phuong trinh ¢6 nghiém trén fi(A) khi m € [—462; %]

+ Phuong trinh ¢6 nghiém trén fo(A) khi m € [=; —-]

+ Phuong trinh ¢6 nghiém trén f3(A) khi m € [—5734; 366]

14. Tim m dé f(z) > m c6 nghiem tren f(A); f;(A) ,i=1,2,3

Duya vao bang bién thien ctia ham y = f(x) ta c6 cac két luan sau:
+ Bat phuong trinh ¢6 nghiem tren f(A) khi m < 1826

+ Bat Phuong trinh ¢6 nghiém tren fi(A) khi m < <

. 329
+ BAt phuong trinh ¢6 nghiem trén fo(A) khi m < 7

+ Bat phuong trinh ¢6 nghiém trén f3(A) khi m < 366

15. Tim m dé f(z) > m nghiem ding véi Vo € f(A); f;(A) ,i=1,2,3
Duya vao bang bién thién ctia ham y = f(z) ta c6 cac két luan sau:
+ Bat phuong trinh nghiém dang véi Vz € f(A) khi m < %

+ Bat Phuong trinh nghiem dung véi Vo € f1(A) khi m < —426

+ Bat phuong trinh nghiém dung véi Vo € fo(A) khi m < g

+ Béat phuong trinh nghiem dung véi Va € f3(A) khi m < —5734
16. Tim m dé f(z) < m c6 nghiém tren f(A); f;(A) ,i=1,2,3

Duya vao bang bién thieén ctia ham y = f(x) ta c6 cac két luan sau:
+ Bat phuong trinh ¢6 nghiem tren f(A) khi m > ry

+ Bat Phuong trinh ¢6 nghiém trén fi(A) khi m > —462
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+ Bat phuong trinh c¢6 nghiem tren fo(A) khi m > g

+ Bat phuong trinh c6 nghiém trén f3(A) khi m > —5734

17. Tim m dé f(z) < m nghiém ding véi Vo € f(A); f;(A) ,i=1,2,3
Duya vao bang bién thien ctia ham y = f(x) ta ¢6 cac két luan sau:
+ Bat phuong trinh nghiém dung véi Vo € f(A) khi m > 1826

+ Bat Phuong trinh nghiem dung véi Va € f1(A) khi m > %

. 329
+ Bat phuong trinh nghiém dang véi Vo € f5(A) khi m > 7

+ Bat phuong trinh nghi¢m dung véi Vo € f3(A) khi m > 366

18. Tim m dé f;(x) = m c6 nghiem trén f(A); fi(A) ,i=1,2,3

* Xét phuong trinh fi(z) =m

Duya vao bang bién thién ctia ham y = fi(x) ta ¢6 cac két luan sau:
+ Phuong trinh c¢6 nghiém trén f(A) khi m € [3; %]

466
+ Phuong trinh ¢6 nghiém trén fi(A) khi m € [—?; 3]

461 2
+ Phuong trinh ¢6 nghiém trén fy(A) khi m € [——1; ]

3
5906 254
+ Phuong trinh c¢6 nghiém trén f3(A) khi m € [_T; —]

3
* Xét phuong trinh fo(x) =m
Duya vao bang bién thién ctia ham y = fo(x) ta c6 cac két luan sau:
16 21
+ Phuong trinh ¢6 nghiém trén f(A) khi m € [3, ﬁ]
7
+ Phuong trinh c¢6 nghiém trén fi(A) khi m € [5, +00]

13
+ Phuong trinh ¢6 nghiém trén fy(A) khi m € [1; g]

+ Phuong trinh c¢6 nghiém trén f3(A) khi m € [?, +00]

* Xét phuong trinh f3(x) =m

Duya vao bang bién thién ctia ham y = f3(x) ta c6 cac két luan sau:
+ Phuong trinh ¢6 nghiém tren f(A) khi m € [—10094; —%]

+ Phuong trinh ¢6 nghiém trén fi(A) khi m € [—1326; 6]

+ Phuong trinh ¢6 nghiém trén fy(A) khi m € [———; 6]

(
+ Phuong trinh ¢6 nghiém trén f3(A) khi m € [—38606; 6]
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19. Tim m dé f;j(x) > m c6 nghiém tren f(A); fi(A) ,i=1,2,3

* Xét BPT fi(z) >m

Duya vao bang bién thién ctia ham y = fi(x) ta ¢6 cac két luan sau:
+ Bat phuong trinh ¢6 nghiem tren f(A) khi m < %

+ Bat Phuong trinh ¢6 nghi¢m trén fi(A) khim < 3

+ Bat phuong trinh ¢6 nghiem tren fo(A) khi m < =

. 254
+ Bat phuong trinh ¢6 nghiém trén f35(A) khi m < —

3
* Xét BPT fo(x) > m

Duya vao bang bién thién ctia ham y = fo(x) ta c6 cac két luan sau:

Qo | DO

. 21
+ Bat phuong trinh ¢6 nghiém trén f(A) khi m < 1

+ Bat phuong trinh ¢6 nghiem tren fi(A) khim € R

+ Bat phuong trinh ¢6 nghiem tren fo(A) khi m < ?

+ Bat phuong trinh c¢6 nghiem tren f3(A) khim € R

* Xét BPT f3(z) >m

Duya vao bang bién thién ctia ham y = f3(x) ta c6 cac két luan sau:
+ Béat phuong trinh ¢6 nghiém tren f(A) khi m < —%

+ Bat phuong trinh ¢6 nghiem tren fi(A) khi m < 6

+ Bat phuong trinh ¢6 nghiém trén fo(A) khi m < 6

+ Bat phuong trinh ¢6 nghiem tren f3(A) khi m < 6

20. Tim m dé f;(z) < m c6 nghiem tren f(A); f;(A) ,i=1,2,3

* Xét BPT fi(z) <m

Duya vao bang bién thieén ctia ham y = fi(x) ta c6 cac két luan sau:

+ Béat phuong trinh ¢6 nghiém tren f(A) khi m > 3

. 466

+ Bat Phuong trinh c6 nghiém trén fi(A) khi m > ——
. 461

+ Bat phuong trinh ¢6 nghiém trén fo(A) khi m > ~ 1
5960

+ Bat phuong trinh ¢6 nghiém tren f3(A) khi m > ——5
* Xét BPT fo(z) <m

Duya vao bang bién thieén ctia ham y = fo(x) ta ¢6 cac két luan sau:
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) 16
+ Bat phuong trinh ¢6 nghiém trén f(A) khi m > —

~J©O

+ Bat phuong trinh c¢6 nghiem tren fi(A) khi m > -

ot

+ Bat phuong trinh ¢6 nghiem tren fo(A) khi m > 1

+ Bat phuong trinh ¢6 nghiém tren f3(A) khi m > 1—73

* Xét BPT f3(z) <m

Duya vao bang bién thieén ctia ham y = f3(x) ta ¢6 cac két luan sau:
+ Bat phuong trinh c¢6 nghiem tren f(A) khi m > —10094

+ Bat phuong trinh ¢6 nghiem tren fi(A) khi m > —1326

+ Bat phuong trinh ¢6 nghiem tren fo(A) khi m > 38i14

+ Bat phuong trinh ¢6 nghiém trén f3(A) khi m > —38606

21. Tim m dé f;(z) > m nghiém ding véi Vo € f(A); f;(A) ,i=1,2,3
* Xét BPT fi(z) > m

Dya vao bang bién thién ctia ham y = fi(x) ta c6 cac két luan sau:
+ Bat phuong trinh nghi¢m dung véi Vo € f(A) khim < 3

. 466

+ Bat Phuong trinh nghiém dung vé6i Vo € f1(A) khi m < —5

. 461

+ Bat phuong trinh nghiém dang véi Vo € fo(A) khi m < a1
5960

+ Bat phuong trinh nghi¢m dung véi Vo € f3(A) khi m < ——
* Xét BPT fo(x) > m

Dya vao bang bién thién ctia ham y = fo(x) ta c6 cac két luan sau:
+ Bat phuong trinh nghiém dung véi Vo € f(A) khi m < %

. 7
+ Bat Phuong trinh nghiém ding véi Vo € fi(A) khi m < B

+ Bat phuong trinh nghiém dung véi Vo € fo(A) khim <1

+ Bat phuong trinh nghiém dung véi Va € f3(A) khi m < 1—73

* Xét BPT f3(x) > m

Duya vao bang bién thieén ctia ham y = f3(x) ta ¢6 cac két luan sau:
+ Bat phuong trinh nghiém dung véi Vo € f(A) khi m < —10094

+ Bat Phuong trinh nghiem dung véi Vo € fi(A) khi m < —1326

) 364
+ Bat phuong trinh nghiém diang véi Vo € fo(A) khi m < a1

So hoa bdi trung tam hoc lieu http://www.Irc.tnu.edu.vn/



o6

+ Béat phuong trinh nghiem dung véi Va € f3(A) khi m < —38606
22. Tim m dé f;(z) < m nghiém ding véi Vo € f(A); f;(A) ,i=1,2,3
* Xét BPT fi(z) <m

Dya vao bang bién thién ctia ham y = fi(x) ta c6 cac két luan sau:
+ Bat phuong trinh nghiém dung véi Vo € f(A) khi m > ?

+ Bat Phuong trinh nghiem dung véi Vo € f1(A) khi m > 3

+ Bat phuong trinh nghiém dung véi Vo € fo(A) khi m > ;
+ Bat phuong trinh nghiem diung véi Vo € f3(A) khi m > %
* Xét BPT fo(x) <m

Duya vao bang bién thieén ciia ham y = fo(x) ta c6 cac két luan sau:
+ Bat phuong trinh nghi¢gm dung véi Vo € f(A) khi m > %

+ Khong ¢6 m dé Bat Phuong trinh nghiem dang véi Vo € fi(A)
+ Bat phuong trinh nghi¢m dung véi Vo € fo(A) khim > 1

+ Bat phuong trinh nghi¢m dung véi Va € f3(A) khi m > 1—73

* Xét BPT f3(x) <m

Duya vao bang bién thién ctia ham y = f3(x) ta c6 cac két luan sau:
+ Bat phuong trinh nghi¢m dung véi Vo € f(A) khi m > —%
+ Bat Phuong trinh nghiem diang véi Vo € fi(A) khim > 6

+ Bat phuong trinh nghiém dung véi Vo € fo(A) khi m > 6

+ Bat phuong trinh nghiém dang véi Va € f3(A) khim > 6

Vi du 2.13.

Cho ham so:

f(x) = 2* — 222

fi(x) =23 — 322+ 4

fa) = x2—fl

Cac tap A = [—1;2];A; = [0;3];A2 = [0;3];45 = [—1; 1]
B = f(cosz + sinx);C = f((cosz + sinz)?)
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1. Khdo sdt su bién thién cia cic ham sé da cho.
2. Tem GTLN;GTNN ciia cdc ham so trén cdc tap.
3. Cho g(y) la ham so thuc vdi tap zdc dinh la D. Tim y biét y thudc tap

1 1
gid try cﬁaf( cosT T ),fl< cosT T ),i:1,2.

cosT + sinx + 2 cosT + sinx + 2
4. Tim m dé cic phuong trinh : f(z) = m va fi(x) = m vdi i=1,2 c6

nghiém trén A; A; vdi j=1,2,5.

5. Twim m dé cdc bat phuong trinh : f(x)> m va fi(x)> m vdi i=1,2 c6
nghiém trén A; A; vdi j=1,2,5.

6. Tim m dé cdc bat phuong trinh : f(x)> m va f;(x)> m vdi i=1,2 c6
nghiem trén A; A; vdi j=1,2,5.

7. Tim m dé cic bat phuong trinh : f(x)> m va fi(x)> m vdi i=1,2
nghiéem ding voi Vx € A; A; vdi j=1,2,5.

8. Tim m dé cdc bat phuong trinh : f(x)< m va fi(z)< m vdi i=1,2
nghiém ding voi Vx € A; Aj vdi j=1,2,3.

9. Xac dinh cac tap B; C.

10. Tym m dé cdc phuong trinh : f(x) = m va fi(x) = m vdi i=1,2 c6
nghiém trén B; C.

11. Tim m dé cac BPT : f(z)> m va f;(x)> m vdi i=1,2 c6 nghiém trén
B: C

12. Tim m dé cdc bat phuong trinh: f(z)< m va fi(x)< m vdi i=1,2 c6
nghiém trén B; C.

18. Tim m dé cdc bat phuong trinh : f(z)> m va fi(x)> m vdi i=1,2
nghiém dung vdi Vo € B; C.

14. Tim m dé cdc bat phuong trinh: f(2)< m va fi(z)< m vdi i=1,2
nghiém ding voi Vo € A; Aj vdi j=1,2,5.

* Ham f(z) = 2* — 222

- TXD: D=R

- Gidi han: lim  f3(z) = 4+o00; lim f3(x) = 400
r—>+00 r—>—00

- SBT :
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fr(z) =42 — 4x

f(x) =0=2=0 hodgc x = —1 hodc x =1

Ham s6 DB trén (—1;0) va (1; +00)
Ham s6 NB trén (—oo; —1) va (0;1)
Diém CD cia do thi la A(0;0)

Diém CT cia do thi la B(—1;—1) va C(1. — 1)

x —00 -1 0 +00

Yy -0 + 0 - 0+

Yy +00 0 +00
\—1/ \']/

* Xét ham fi(x) = 2% — 32% + 4
- TXD: D=R

-Gidi han : lim  f3(z) = +o0; lim f3(x) = —o0
r—>+00 T—>—00

- SBT:

y = 3z — 6

vy =0=2=0 hoicx =2

Ham s6 DB trén (—oo;0) va (2;+00)
Ham s6 NB tréen (0;2)

Diém CD cia do thi la A(0;4)

Diém CT cia do thi la B(2;0)

T —00 0 9 +00
Y + 0 -0 +
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2z
* Xét ha =

ét ham fo(z) o
- TXD D=R-{—1}
- Gidi han: lim  fo(z) = 2; lim fo(z) =
= TCN:xy =2

lim fo(x) = —o0; lim fo(z) = 400

r——17% x——1—

= TCD:x = —1
- SBT: Ham so6 DB trén (—oo; —1) va (—1; +00)

T —00 -1 +00

Yy + +

Y 2/v+oo _OO/' 2

2. Tvm GTLN;GTNN ciia cic ham so6 trén cdc tap.
* Xét trén tap A:
Dita vao bang bién thién ciua cdc ham so6 ta cé cac két luan sau:
+ GTLN cia f(x) la :8 khi x = 2.
+ GTNN cia f(z) la -1 khi x = —1 hogc x = 1.
+ GTLN cia fi(x) la :4 khi x = 0.
+ GTNN cia fi(z) la 0 khi © = —1 hodgc x = 2.
+ GTLN cia fo(x) la := khzx—Q
+ Khong xdc dinh dugc GTNN cta fo(x).
* Xét trén A;:
Dua vao bang bién thién cia cdc ham so ta cé cdc két lugn sau:
+ GTLN cia f(x) la :63 khi x = 3.
+ GTNN cia f(z) la -1 khi x = 1.
+ GTLN cia fi(x) la :4 khi x = 0 hodc x = 3.
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+ GTNN cia fi(x) la :0 x = 2.

+ GTLN cia fo(x) la % khi x = 3.

+ GTNN cia fo(x)f la: 0 khi z = 0.

* Xét trén As:

Dua vao bang bién thién ciua cdc ham so6 ta cé cdc két luan sau:
+ GTLN cia f(x) la :0 khi x = 0.

+ GTNN cia f(x) la -1 khi x = 1.

+ GTLN cia fi(x) la :4 khi x = 0.
+ GTNN cia fi(x) la 22 =1.

+ GTLN cia fo(x) la :1 khix = 1.
+ GTNN cia fo(x) la: 0 khi x = 0.

* Xét tren As:

+ GTLN cia f(x) la :0 khi x = 0.

+ GTNN cia f(x) la -1 khi x = 1 hodc v = —1.
+ GTLN cia fi(x) la :4 khix = 0.

+ GTNN cia fi(x) la :0 khi v = —1.

+ GTLN cia fo(x) la o1 khi x = 1.

3. Theo trén ham g(x) = cosz + 1

o5z T sinz 12 c6 tap gia tri la G1 = [0;1].
Dua vao bang bién thién ciia cdc ham so trén tap Gy ta dudc y theo thit tu
thuoc cac tap sau:

+ye[-1;00ND.

+ye(24ND.

+y€[0;1]ND

4. Tim m dé cic phuong trinh : f(x) = m va fi(x) = m vdi i=1,2 c6
nghiem trén A; A; vdi j=1,2,5.

* Xét trén A:

+ Phuong trinh f(x) = m cé nghiém khi m € [—1;8].

+ Phuong trinh fi(x) = m cd nghiém khi m € [0;4].
+ Phuong trinh fof

* Xét trén Ap:

x) =m c¢d nghiém khi m € (—oo; g]
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+ Phuong trinh f(x) =m c¢é nghiém khi m € [—1;63].
+ Phuong trinh fi(z) = m cé nghiém khi m € [0;4].

3,

+ Phuong trinh fo(x) = m cé nghiém khi m € [0; 5

* Xét trén As:
+ Phuong trinh f(x) = m cé nghiém khi m € [—1;0].
+ Phuong trinh fi(z) = m cé nghiém khi m € [2;4].
+ Phuong trinh fo(x) = m cé nghiém khi m € [0; 1].
* Xét tren As:
+ Phuong trinh f(x) =m c¢é nghiém khi m € [—1;0].
+ Phuong trinh fi(z) = m cé nghiém khi m € [0;4].
+ Phuong trinh fo(x) =m cé nghiém khi m € (—oo; 1].
5. Tim m dé cdc bat phuong trinh : f(x)> m va fi(x)> m vdi i=1,2 c6
nghiem trén A; A; vdi j=1,2,5.
Dua vao bang bién thién cia cic ham so ta cé cdc két ludan sau:
* xét tréen A:
+ BPT f(x)> m ¢6 nghiém khi :-m < 8.
+ BPT fi(x)> m c6 nghiém khi :m < 4.
4
+ BPT fo(x)> m c6 nghiém khi :m < 3
* xét trén Aj:
+ BPT f(x)>m c6 nghiém khi :m < 63.
+ BPT fi(x)> m c¢d nghiém khi :m < 4.
3
+ BPT fo(x)> m c6 nghiem khi :m < 5
* xét trén As:
+ BPT f(x)>m cé nghiém khi :m < 0.
+ BPT fi(xz)> m c6 nghiém khi :m < 4.
+ BPT fo(x)> m cd nghiém khi :m < 1.
* xét tréen As:
+ BPT f(x)>m co nghiém khi :m < 0.
+ BPT fi(x)> m cé nghiém khi :m < 4.
+ BPT fo(x)> m cd nghiém khi :m < 1.
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6. Tim m dé cic bat phuong trinh : f(x)> m va fi(x)> m vdi i=1,2 c6
nghiém trén A; A; vdi j=1,2,5.

s f(x)<m wva fi(zx)< m vdi i=1,2 cé nghiém trén A; A;j vdi j=1,2,3.
Dua vao bang bién thién cta cdic ham so6 ta cé cdc két luan sau:

* xét tren A:

+ BPT f(z)< m c6 nghiém khi :m > —1

+ BPT fi(
+ BPT fof
* xét trén Ap:

+ BPT f(x)< m cd nghiém khi :m > —1.
+ BPT fi(z)< m c6 nghiém khi :m >0
+ BPT fo(x)< m 6 nghiém khi :m
* xét trén Ay:

+ BPT f(x)< m c6 nghiém khi :m > —1.
+ BPT fi(x)< m ¢6 nghiém khi :m > 2
+ BPT fo(x)< m c6 nghiém khi :m
* xét tréen As:

+ BPT f(z)< m c6 nghiém khi :m > —1.

+ BPT fi(x)< m c¢é nghiém khi :m > 0.

+ BPT fo(x)< m c6 nghiém khi :m € R.

7. Tim m dé cic bat phuong trinh : f(x)> m va fi(x)> m vdi i=1,2

)< m 6 nghiém khi :m >0
)< m ¢6 nghiém khi :m € R

nghiéem ding voi Vx € A; A; vdi j=1,2,5.

Dua vao bang bién thién cia cic ham so6 ta cé cdc két luan sau:
* Xét trén A:

+ f(x) > m nghiém ding vdiVx € A khim < —1.

+ fi(x) > m nghiem ding véi Yz € A khim < 0.

+ Khong c6 m dé fo(x) > m nghiém ding vdi Vz € A.

* Xét trén A;:

+ f(x) > m nghiém ding vdi Vo € Ay khim < —1.

+ fi(x) > m nghiém ding véi Vx € Ay khi m < 0.

+ fo(z) > m nghiem ding vdi Vo € Ay khim < 0.
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* Xét trén As:

+ f(x) > m nghiém ding vdi Vr € As khim < —1.
+ fi(x) > m nghiém ding vdi Vx € As khi m < 2.
+ fa(x) > m nghiém ding véi Vx € Ay khi m < 0.
8. Twvm m dé cdc bat phuong trinh : f(x)< m va fi(x)< m vdi i=1,2
nghiem ding voi Vo € A; A; vdi j=1,2,5.

Dia vao bang bién thién ctua cdc ham so6 ta cé cdc két luan sau:
* Xét trén A:

+ f(x) < m nghiem ding vdiVx € A khi m > 8.

+ fi(x) < m nghiém ding véi Vx € A khim > 4

+ fo(x) < m nghiém ding vdi Vr € A khi m > g

* Xét trén Ay :

+ f(x) < 'm nghiém ding vdéi Vx € Ay khi m > 63.
+ fi(x) < m nghiém ding véiVx € Ay khi m > 4.
+ fa(x) < m nghiém ding véi Vx € Ay khi m > g
* Xét trén As:

+ f(x) < m nghiém ding vdi Vr € As khim > 0.
+ fi(z) < m nghiém ding véiVr € Ay khi m > 4.
+ fo(x) < m nghiém ding vdi Vx € As khim > 1.
* Xét tren As:

+ f(x) < 'm nghiém ding vdi Vx € Ay khi m > 0.
+ fi(z) < m nghiém ding véi Vr € Ay khi m > 4.
+ fo(x) < m nghiém ding vdi Vr € As khim > 1.
9. Xac dinh cac tap B; C.

Dat t = cosx + sinx voi —V2 <t< V2.

Khi do :B = f(t) vdi —v/2 <t < /2.

Duia vao bang bién thién cia ham y = f(x) ta duge:B = [—1;0].
Dt u = (cosx + sinx)? vdi u € [0;2].
Dua vao bang bién thién cia ham y = f(z) ta dude C = [—1;8].

10. Tym m dé cdc phuong trinh : f(x) = m va fi(x) = m vdi i=1,2 c6
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nghiém trén B; C.
Dia vao bdng bién thién ciua cdc ham so6 ta cé cdc két luan sau:
* Xét tren B = [—1;0]
+ Phuong trinh f(x) = m cé nghiém khi m € [—1;0]
+ Phuong trinh fi(x) = m c¢é nghiém khi m € [0; 4]
+ Phuong trinh fo(x) = m ¢é nghiém khi m € (—oo; 0]
* Xét tren C' = [—1; 8]
+ Phuong trinh f(x) =m ¢é nghiém khi m € [—1; 3968|
+ Phuong trinh fi(x) =m cé nghiém khi m € [0; 324]
16

+ Phuong trinh fa(x) = m ¢ nghiém khi m € (—o0; 5]
11. Tim m dé cic BPT : f(x)> m va fi(x)> m vdi i=1,2 c6 nghiem trén
B; C.
Dita vao bang bién thién ciua cdc ham so6 ta cé cdc két luan sau:
* Xét trén B:
+ BPT f(x) > m c6 nghiém trén B khi :m < 0.
+ BPT fi(x) > m ¢6 nghiém trén B khi :m < 4.
+ BPT fo(x) > m c6 nghiém trén B khi :m < 0.
* Xét trén C:
+ BPT f(x) > m cd nghiém trén C khi :m < 3968.
+ BPT fi(x) > m ¢6 nghiem trén C khi :m < 324.

16
+ BPT fo(x) > m c6 nghiém trén C khi :m < 5
12. Tim m dé cdc bat phuong trinh: f(z)< m va fi(x)< m vdi i=1,2 c6
nghiém trén B; C.
Dua vao bang bién thién ciia cdc ham so ta cé cdc két lugn sau:
* Xét trén B:
+ BPT f(x) < m cd nghiém trén B khi :m > —1.
+ BPT fi(x) < m cd nghiém trén B khi :m > 0.
+ BPT fo(x) < m ¢6 nghiém trén B khi :m € R.
* Xét trén C:
+ BPT f(x) < m c6 nghiem trén C khi -m > —1.
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+ BPT fi(x) < m c6 nghiem trén C khi :m > 0.

+ BPT fo(x) < m 6 nghiém trén C khi -m € R.

18. Tim m dé cdc bat phuong trinh : f(z)> m va fi(x)> m vdi i=1,2
nghiém dung vdi Vo € B; C.

Dita vao bang bién thién ctua cdc ham so6 ta cé cdc két luan sau:
* Xét trén B:

+ f(x) > m nghiém ding vdiVx € B khi m < —1.

+ fi(x) > m nghiém ding vdiVx € B khi m <0,

+ Khong c6 m dé fy(x) > m nghiém ding véi Vo € A.

* Xét tren C:

+ f(z) > m nghiém ding véiVr € B khim < —1.

+ fi(z) > m nghiem ding vdi Y € B khim < 0.

+ Khong cé6 m dé fo(x) > m nghiém diing vdi Vo € A.

14. Tim m dé cic bat phuong trinh: f(x)< m va fi(x)< m vdi i=1,2
nghiéem ding voi Vox € A; A; vdi j=1,2,5.

Dua vao bang bién thién cia cdic ham so6 ta cé cdc két luan sau:
* Xét tréen B:

+ f(x) < m nghiém ding véi Vx € B khi m > 0.

+ fi(z) < m nghiem ding vdi Vo € B khi m > 4.

+ fo(x) < m nghiém ding vdéi Vx € B khim > 0,

* Xét tren C:

+ f(x) < m nghiém ding vdéi Vx € C' khi m > 3968.

+ fi(x) < m nghiém ding véi Vx € C khi m > 324.

16
+ fa(x) < m nghiém ding véiVx € C khim > 35

Két Luan Chuong 2

Trong Chuong 2, ching t6i da trinh bay cac phuong phap tng dung tap
xac dinh ctia ham s6 dugde xac dinh bdi ham-tap cting cac vi du minh hoa.
Cu thé la:

Cac phuong phap tng dung vao phuong trinh.

Cac phuong phap tng dung vao bat phuong trinh.
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Keét luan cia Luan van

Trong luan van, chiing t6i da trinh bay cac phuong phap tim va ting dung
Tap xac dinh ctia ham s6 dugc xac dinh bdi ham-tap vao phuong trinh,
bat phuong trinh. Cu thé la:

I. Déi v6i phuong trinh.

Phuong Phap thi nhat: Diung dinh nghia dé tim tap xac dinh ctia ham s6
thuc duge xac dinh béi ham-tap.

Phuong phap tht hai: Diing bang bién thién dé tim tap xac dinh ctia ham
duge xac dinh béi ham-tap.

Phuong phap thit ba: Diing dinh nghia va bang bién thién dé xac dinh tap
xac dinh ctua ham dugce xac dinh béi ham tap.

I1.D6i vé6i bat phuong trinh.

Cac phuong phap tng dung vao phuong trinh.

Cac phuong phap tng dung vao bat phuong trinh.
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