KHAO SAT HAM SO



HAM SOy = f(x)

1.Khao sat sv hién thién, cuc tri.
2.Khao sat tinh 16i I6m, diém uon.
3.Khao sat tiém can.

4.Vé do thi.



SU BIEN THIEN

f(x) tang (giam) trong (a,b)
= VX, X, €(a,b), x,<x, =f(x,) < f(x,) (f(x,) = f(x,))

Bd dau “ = “ : tang (tang chat)

f kha vi trong (a,b):
f tang trong (a,b) < f(x) = 0, Vx €(a,b)

*f tang chat trong (a,b) < f(x) > 0, Vx €(a,b)

(Giam duwoc thay boi < va <.)



CUC TRI

X, la diém cwc dai cla f
Tuong tw

= J(a,b)s x,: f(x) < f(x,), ¥x €(a,b) | cho cuc tiéu

biéu kién can: f nait céic tro taii x, , neéu f
cou naio haam tari X, thl f’(xo) =

biéu kién du: f liean tuic taii x,, khau vi
trong laan caan x, (khoang caan kvi taii

- ~N u

x,), neau khi ni qua x,

*f’ Aoai daau too (+) sang (-) thi f Rait
coic naii taii x,.




TIM CUC TRI NHO BAO HAM CAP CAO

| f’(x,) > 0 = f dat cuc ti€u chat x,
f'(x,) = 0: |
| f’(x,) < 0 = f dat cwec dai chat tai x,,.
f'(x,) = '(Xy) = ... = f1(x,) =0, f"(x,) #0

& 2n thi . f(x,) >0: CT
Néu n chan thi f dat cwc tri tal x,: (%o)

fM(x,) <0 :Cb

Néu n lé thi f khdng dat cwc tri tai X,




Vidu

Tim cuc tri: ~ F(X) IQ’/(X+1)(X- 2)°

FOX _1(X- 2)° +2(x+1)(X- 2)

3 3/[(x+1)(x- 2)*|’

X- 2
= X ) (VoI X #-1vaXx #

3/[(x+1)(x— 2)2]2 2)

fcungdautrsd: g X) =X X- 2)



(0 =3 (x+1)(x- 2)°

Bang xétdau 9 X) =X(X- 2)

X | -o0 -1 m m +00
aX + | +.0/- 0/ +

=f' cling doi dau khi di qua 0 va 2

~ (f dat cwrc daitai x, =0
Két luan:

f dat cuc ti€u tai x, = 2

Khoang caan xauc nonh f’(-1), f’(2)
(chae caan f liean tuic taii 2)



Tim cuwc tri: f(X) Z\/ X)-<32

Mién xac dinh; -oo<x <0,2<x<+

Két luan: di qua x = 3, y’ dbi dau ttr (-) sang (+)
nény dat cwc tiéu tai x = 3.



;1
Timcucti F(X) =xe, x#0, f(0) =0

1

1+£

(x #0)
X

() =

f khéng dbi dau trén toan bd MXD nén khong
cO cuc tri.



TIEM CAN vy = f(x)

lim f(X) =00 ——Tiém can dirng x = X,
X- X

lim f(X) =a——Tiémcanngang y =a

X— (oo

lim 7f(X) =00, lim @:a, lim [ A(X)- ax]=b

X (H)eo X (Do X X (oo

—— Tiémcan xien y=ax+Db

Néu viét dwoc f(x) =ax + b + a(x), a(x)la VCB khi
Xx—oo thi TCX lay=ax+Db




In(1+ X)

X

Tim tiém can ham so: f(X) — +2X-1

Mién xac dinh: (-1, + o)\ {0}

X2 —=1*":f(X) = +o: TCHD x =-1

X— o0 f(X) = 400 : c6 thé c6d TCX

f(X) =2x-1+a(X) =TCX:y=2x-1




/ X
Tim tiém can ham s6: f(X) = 0

Mién xac dinh: -co<x <0,2<X<+
X—=2 " f(X) = 40 TCHD x = 2

X— +oo: f(X) > +o0 : cO thé c6 TCX

(X _1 | X

X X\ X- 2 x> 30

{a=1, x> +w}, {a =-1, Xx—-0}




X— +o| (a=1)

lim | f(X- X = lim

X= +0 X— +00

= lim X X 1
X— +00 \ X- 2 )

= lim X1 2 =1
X—= 400 2 X- 2

TCX y=x+1

X
- X
X- 2
\ )
(
= lim X \/1+
X— +00







Co6 thé tim tiém cén xién bang khai trién Taylor

o X X 2
’ f(X)_\/x-Z_ \/X-Z_X\/1+X-2

:X1+1 2 + O( ! )
2 X- 2 X- 2"
=X+ XXO(—)

X- 2 X- 2



= X+

X + XXO(
X- 2 X- 2

)

=X+1+ + XX0( )
X- 2 X- 2
=X+1+a(X),
VOLI ot ( X) = + XX0( L ) = 0
X- 2 X- 2 xo+o

= TCX:y = x+1



X

Tim tiém can ham s6:  f(X) =(x- 1)ex!

X MXN: R\
X—1: Y — 00 {1}
x-1

f(X) > +o —— khong co tiém can ding




X

x> +oo : f(X) > +oo: o thé c6 TCX. | F(X) =(x- 1)ex!




Vé do thi
. / MXD: -0o<Xx <
_f(X) 0,2<X<+
Y =(x- 3)\/

Tiemcan: x—2 *:f(X) » +0: TCH x =2

X= to: TCX y=x+1

X= -0 TCX y=-x-1
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X
X- 2

3

)
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y

Baung biean
thiean
X

+00

+00

/

TCX

y=x+1

\

-

-

TCD

=2

X

Yy | +0 \

TCX

-X-1
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Vé do thi ham so6

A0 =Y (x+1)(x- 2)°

‘v — X X-2)
(%) ,12 TEXTYy=X-1, x>+ o
%/[(X+1)(X- 2) ]

X | -0 -1 0 2 +00

Y + 0 |+
yi-o 7 0 2 Y4 N 0 2 4w
TeX TT/loy TT//ox TT/loy TCX
y=x-1

y=x-1




+00




GIA TRI LON NHAT- NHO NHAT

Loai 1: tim gtln, gtnn trén toan mién xac dinh

= khao sat ham so6

Loai 2: tim gtin, gtnn trén [a, b]

B1: Tim cac diém t&i han trong (a, b)

B2: so sanh gia tri clia f tai cac diém t&i han
va f(a), f(b) dé rat ra min, max.



VI DU

1/ Tim gtin, gtnn f(X) = X"

MXD: (0, ). f(x) = x*(Inx + 1)
X |0 1/ e +00
r'(X) - 0 +

(X |1 \ el 72 4o
Két luan: gtin khéng c6, gtnn la f(1/e) = e-Ve




2/ Tim gtln, gtnn trén [0, 2]: f( X) =arctan

W
X +1

o 1-X
<f(X)_)(‘+3)<2+1_0‘:’X:1

0< X< (1 diém t&i han)

f(0) = 0, f(1) = arctan(1/2), f(2) = arctan (2/5)

= f__ =1(1) =arctan (1/2),f .. =1f(0) =0

min



3/ Timgtin, gtnn trén [-3, 2]: ~ f(X) 3 x| (X+ 2)

- X(X+2),-3<x=<0
X X+2),0< X=<2
-2Xx-2-3< x<0
2X+2,0< X<

=

F(X) =

Piém phan chia biéu thirc duwoc xem la 1 diém t&i
han khi tim min, max, khong can tinh dao ham

f(X)=0 = x=-1¢€ (-3, 2)

So sanh f(-3), f(-1), f(0), f(2) dé tim min, max



KHAO SAT VA VE PO THI HAM THAM SO
X =X(),y =y(t)

Tim MXD va lién tuc cua x(t), y(t)

*Xét tinh tuan hoan, déi xirng (khac y = f(x))
*Tinh x'(t), y’(t) va lap bang bién thién.

*Tim tiém can(néu co)

*\Vé d0 thi.




CUC TRI HAM THAM SO

X =X(1), y = y(1) bI qua x

“Buréc 1: tinh X'(1), y'(t) = cAc gia tri d4c biét gfr'c‘ﬁu(ttr

‘Budc 2 : 1ap bang bién thién X . Giatr
t A A L A ay

X(H
XD |7 %) 7 X N 6N (5N
Y@

A Y X Y5 Y
yx(+ -+ 1+ -




Tim cuc tri x=te,y=te'
X(H=1+Hé— t =-1
y(=(- pe'— § =1

[ |- -1 1 +00
X(9 .
0 /e @ 7 axe(en
V(b y.. = 1lle
G P /e
y(X) -l u/-




Tim cuwc tri

X =2-20- 1 =1
y =4t- 3t - £ =0,t, =4/3

x=2t- &, y=2¢- ¢

t |- 0 1 4/3 +00
X(D + | + 0 - |-
X b 707 1N B/9 N
(9 - 0+ | + 0 -
b N0 A1 7 3227 \
y(X \0/? | ,\ON/ +
CT CN



TiEM CAN HAM THAM SO x = x(t), y = y(t)

Buoc 1: tim tim tat ca cac gia tri t, sao cho
X(t)— oo hay y(t) — o (t, c6 thé la )

Budc 2: xac dinh loai TC

Khi t-t, < X()— a, y(t)— o : TC dirng x = a
X(t)— oo, y(t)— a: TC ngang y = a

CAD
X(t)— oo, y()—= o0, ¢ XD :
Ap-axp-o b YEaxED

TC xién




Timtiémcan hs X= té,y: te!

X (t khit— +
Budc 1: | (t) = e o

y(t) = o khit — -0

Budc 2:

® t— + o0, X(t)— + o0, y(t) > 0: TCN :y =0
*®to -0, X(1)> 0,y(t) > -0 : TCD:x =0



Tim tiém can hs XD = t

» X(t) » o khit— +oo hay t — 1
> y(t) » o khit— + 1

Pttt X({) = oo, y{t) >0

Cto-1x(t) - -1/2, y(t) > o

TCNy=0
TCDb x=-1/2



- F _t
X(D_t-f -1
“*to1:x(t)o o, y(t) - w©
* hmy(o =lim t ><t-1=1
1 X0 e18-1 ¢ 2
o |t £
im| XO- EX(D_ = -1 2At-1)
- 3
_11}—{1112([2 1)><(l‘?+l'- 2) = n
1 3
TCX = X- —
y ZX 4




VE TINH DOl XIPNG TRONG PUONG CONG THAM SO

1.x(t) chan, y(t) 1é: dt d6i xirng qua ox

2.x(t) 1&, y(t) chan: dt d6i x(rng qua oy

3. X(t) 1&, y(t) Ié: dt d6i xirng qua gbc td

y(t)

y(-t):

(2)

Chi ks
phant > 0




VE TINH TUAN HOAN TRONG BC THAM SO

1.x(t) TH chu kye T,, y(t) TH chu kye T,

= Chae khailo saut vag veo trong 1 chu
kyes T =bscnn(T,,T,)

2. x(t+T)=x(t) + A y(t) THchu kys T
= Nc y = y(x) TH voui chu kyg A

= Chae khailo saut trong 1 chu kygo T(veo
laap laii theo tinh TH cutia hagm soa y =

f(x))




vedothihs x=td, y=tet
X(h=(1+He— t =-1
y(p=a- he - t =1

r - OO 1 “+o0
X(D - 0 + | +
-1

xXH | 0 N /e b e /4o
YD + | + 0 -

_ _ 1
WD | -0 7 e » M.~ o0
Y(X% + oo - 0 4+ 1N

1(::(? TTR TTN y=0

(/I oy) (// ox)






Veod noa X)=_,UNO=

tho hs: -1 t-1

X(b :(i_' Sf = t=0,t=2; Y(H =- (55’11)2 <0,Vt#H

t | -oo -1 0 1 2 +00
X(D + | + 0 - - 0 +
X |- /7 —% 20 N N 4 2 +00
(D - ] - |- - |-
MH | 0 v N 0 N TN % \ 0
V(XHTCN - TCN - o + TCX + oo - TCN




- \.“‘-_E‘___::-.—"_-:EP | b




Ved fioa | X=dacos’ ty:asin3t as o0

tho X2/3 y'z/3 _

*X(t), y(t) xac dinh lién tuc trén R.

*X(t), y(t) tuan hoan v&i chu ky 2zt nén chi khao sat
va vé trong 1 chu ky (te[m, =t])

*X(t) chan, y(t) I&é = dt déi xirng qua ox = chi khao
sat ntra chu ky (t€[0, «t])(ntra chu ky con lai vé doi
Xtrng qua ox).

X(f) =- 3acos” tsin t <0, Vt€[0,7]

y(f) =3asin” tcost = t:j;



A . X(f =-3acos” tin t <0, V|0,
Baung biean (9 co5 I [0, 7]

thiean Y(H =3asin’ tcost = tzg
r O i JT
2

X(H |0 - 0O + O

XD | a 0O \ - a
vViph |0 + 0 - 0
nuH |0 a N O
Y |0 - o + 0

TTN TTN TTN

X(m-t)=-x(1), y(m-t)= y(t) = dx qua Oy



KN

N\

0

0

x| o

X(D

Yy |0

ND

Yy |0

TTN

TTN

TTN

=05



VeoO noa tho X=at-sinl), y=al- cost), a>0
Cycloid:

* x(t), y(t) xauc Aonh liean tuic trean R.

“* y(t) tuaan hoaon voui chu kyg 2n
X(t+2 x ) = x(t) +2na = y =y(x) tuaan
hoagn voui chu kyg 2ra = khaluo saut
1chu kyg (t€[n, n]) vao veo y tuaan
hoagn theo x voui chu kyg 2ra.

“ x(t) led, y(t) chalin = h668ng cong
nodi xoung qua oy = chae khailio saut
noua chu kyg (t€[0, n])(nola chu kyo

cocn 121 veas RO’ YaliNna il nv)



Cycloid: x = 2(t - sint), y = 2(1-cost)

(y tuaan hoaon chu kyg

4t theo x)
x'(t) = 2(1-cost) > 0, y’'(t) = 2sint >
0, Vte[O0, x]

£ |0 -
X | 0 + |
xXH [0 ~ 27T .
V(D O + O ?f
W |0~ 4 TTTTTTETTTE w
V(X)) |~ + O

TTN TTN



Cycloid: x = 2(t — sint), y = 2(1-cost)

4
3
1

-3 b i 10 15

tel- n,
3r]
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