Chuong | UNG DUNG DAO HAM BE KHAO SAT
VA VE DO THI CUA HAM S0

A — KIEN THUC CAN NHG

I. TINHDON DIEU CUA HAM SO
Ham sé don diéu. Cho ham s6 f xdc dinh trén K, trong dé K 1a mot
khoang, doan hoac nira khodng.
e f déng bién trén K néu véi moi x;, x, € K, x; <xy = f(x)) < f(x,).
e / nghich bién trén K néu voi moi x;, x, € K, x; <x = f(x)) > f(x,).
Diéu kién cdn dé ham so don diéu
Gia st ham s6 f ¢ dao ham trén khoang /. Khi d6 :
e Néu ham s6 f dong bién trén [ thi f'(x) =20 véi moi x € 1.
e Néu ham s6 f nghich bién trén / thi f'(x) <0 véi moix e [.
Diéu kién dii dé ham sé don diéu
1) Gia stir ham s6 f c6 dao ham trén khoang /.
e Néu f'(x) =0 v6i moi x € I va f'(x) = 0 chi tai mét s6 hitu han diém cta I
thi ham sé dong bién trén /.

e Néu f'(x) <0 vdi moi x € [ va f'(x) = 0 chi tai mot s6 hitu han diém cta /
thi ham s6 nghich bién trén /.

e Néu f'(x) =0 v6i moi x € I thi ham s6 f khong doéi trén /.

2) Gia st ham sé f lién tuc trén nia khoang [a ; b) va ¢6 dao ham trén
khoang (a : b).



e Néu f'(x) >0 (hoac f'(x) <0) véi moi x € (a ; b) thi ham s6 f dong
bién (hoac nghich bién) trén nira khoang [a ; b).

e Néu f'(x) = 0 véi moi x € (a ; b) thi haim s6 f khong doi trén nira
khoang [a : b).

CUC TRI CUA HAM SO
Biém cuc tri. Gid sir ham s6 f xdc dinh trén tap hop ' (9 < R) va x, € 9,
¥y duoc goi la diém cuc dai cia ham s6 f néu t6n tai mot khodng (a ; b)
sao cho x; € (a;b)cDva

Jx) < flxg) véimoixe (a: b)\{ xy 1.
Diém cuc ti€u ctia ham s6 duoc dinh nghia tuwong tu.
Diéu kién can dé ham sé dat citc tri
Néu ham s6 f dat cuc tri tai diém x, va ham s6 f ¢6 dao ham tai diém x,
thi f'(xy) = 0.
(Ham s6 f ¢6 thé dat cuc tri tai mot diém ma tai d6 n6 khong ¢6 dao ham),
Piéu kién du dé ham so dat cuc tri
1) Gia st ham s6 f lién tuc trén khoang (a ; b) chida diém x;, va c¢6 dao ham
trén cac khoang (a ; xy) va (x, : b). Khi do

e Néu f(x)<0 véimoix € (a; xy) va f'(x)>0 védi moix € (xy; b) thi
ham sd f dat cuc tiéu tai diém x;.

e Néu f'(x)>0 véimoix e (a;xy)va f'(x) <0 v6i moi x € (xy; b) thi
ham s6 f dat cuc dai tai diém x,.

Chii y. Khong cin xét ham s6 f ¢6 hay khong c6 dao ham tai diém x = x;.
2) Gia stir ham s6 f ¢6 dao ham cdp mot trén khodng (a ; b) chia diém x,
f'(xy) =0vaf c6 dao ham cdp hai khdc 0 tai diém x;,. Khi doé

e Néu f"(xg) < 0 thi ham s6 f dat cuc dai tai diém x,.

e Néu f"(xg) > 0 thi ham s6 f dat cuc ti€u tai diém x;.
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GIA TRI LGN NHAT VA GIA TRI NHO NHAT CUA HAM SO

M = max f(x) &

XeW

Ve D, f(x)sM
dxye D, flxy) =M.

m = min f(x) &
Xe 4

Vxe D, f(x)=m
dxye D, flxy) =m.

PHEP TINH TIEN HE TOA PO
Trong mat phang toa do Oxy cho diém I(xg ; yg).
e Cong thiic chuyén hé toa do trong phép tinh tién theo vecto Of 1a

=X+
y=Y+y,.
e Néu (¢) 1a d6 thi cha ham s6 y = f(x) d6i véi hé toa do (01, j) thi

phuong trinh ctia (€¢) doi véihé toado (7; i, j) 1a
Y=f(X+x5)—-¥-
DPUONG TIEM CAN CUA PO THI HAM SO
e Duting thang x = x, duoc goi 1a tiém céan ding cia dd thi ham so
vy = f(x) néu it nhit mot trong bon dieéu kién sau duge thoa man :

lim f(x) =4ee; lim f(x) =4c0; lim f(x) =—so; lim f(x) = —oo.

X—31p .T—).TJ X=x; J'—).TJ
e Pudng thang y = y; dugc goi 1a tiém can ngang cta d6 thi ham s6
y = f(x) néu lim f(x)=y, hoac lim f(x)=y,.

X —ptoe X—p—sa
e Puong thang y = ax + b (a # 0) dugc goi 14 tiém can xién cla do thi
ham sé y = f(x) néu

lim [ f(x) —(ax + b)] =0hodac lim [ f(x) —(ax+ b)] =0.

X—toe A —p—oe



Cdach tim tiém can xién : Puong thiang y = ax + b (@ #0) la tiém cén xién
ctia do thi ham s6 y = f(x) khi va chi khi

a= lim J(x) va b= lim [f(x)— ax]
X—ptee X X—3feo

hodc

a= lim f(x) va b= lim [f(x)-ax].

X=p=—oo0 X X —p=—oa

SUGIAO NHAU VA SUTIEP XUC CUA HAI PUONG CONG
1) Hoanh do giao diém cia hai dudng cong y = f(x) va y = g(x) 1a nghiém
ctua phuong trinh

flx) = glx).

Do d6, s6 nghiém phéan biét cua phuong trinh trén bing s6 giao diém cua
hai dudng cong.

2) e Hai dudng cong y = f(x) va vy = g(x) goi li ti€p xic vdi nhau tai diém
M(xy : y) n€u ching c6 tiép tuyén chung tai diém M. Khi d6, M dugc goi
1a tiép diém.

e Hai dudng cong y = flx) va y = g(x) tiép xtc vdi nhau khi va chi khi hé
phuong trinh

{f‘(ﬂ = g()
f'(x)=g'(x)
c6 nghiém. Nghiém ctia hé phuong trinh trén 1a hoanh do cia tiép diém.
e Duong thang y = px + ¢ 12 ti€p tuyén cia parabol y = ax® + bx + ¢ khi va
chi khi phuong trinh
ax’ +bx+c= px +q
hay
a,r2+(h~p].t+(r—q={]

co nghiém kép.



Do thi haim s6 y = ax> + b’ +ex+d (a # 0) c6é mot trong cic dang sau day

7. CAC DANG PO THI CUA MOT SO HAM SO
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Do thi haim 56 y = ax’ + by’ + ¢ (a # 0) c6 mot trong cic dang sau day.
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D6 thi ham sé y = (c #0, ad — be # 0) cO mot trong cic dang sau day
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. . ax” + bx + ¢

bo thi ham s6 vy = . = px+ g+
ax+c ax+c¢

(#0040 #0, r+0)

cO mot trong cic dang sau day.
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