KHAO SAT HAM SO



HAM SOy = f(x)

1.Khao sat s bién thién, cuc tri.
2.Khao sat tinh 16i I6m, diém udn.
3.Khao sat tiém can.

4.\/é do thi.



SU BiEN THIEN

f(x) tang (giam) trong (a,b)
& VX1, X5 €(8,0), X1 <%, =1(xp) < 1(xp) (T(xp) = 1(xy))

Bo dau “ = “ : tdng (tdng 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 dwoc thay boi < va <.)



CUC TRI

X, |a diém cwc dai cua f
Tuwong tw

< 3(a,b)s x,: f(X) < f(X,), VX €(a,b) | cho cuc tiéu

Pieu kién can: f dat cuc tri tai x, , néu f cé dao ham
tai x, thi f’(x,) = 0. (di€m cuc trila di¢m téi han).

Diéu kién du: flién tuc tai X,, kha vi trong ldn cdn x,
(khong can kvi tai x,), néu khi di qua x,

f’ doi dédu tix (+) sang (-) thi f dat cuc dai tai x,,

> doi ddu tir (-) sang (+) thi f dat cuc tiéu tai x,,.
0




TiIM CUC TRI NHO BAO HAM CAP CAO

f (o) > 0 = f dat cuc tiéu chét x,

(Xg) = 0:

(X0) - (Xp) <0 = f dat cwc dai chat tai x,.
f'(Xg) = F'(Xg) = ... =" D(xy) = 0, fM(xy) =0

f(0(xg) >0 : CT
| f(x,) < 0 : CD

Néu n chan thi f dat cwc tri tai X,: -

Néu n 1é thi f khéng dat cwe tri tai x,




Vidu

2

Timcwectri: f(x)~ i/(x T (x T 2)

1 x_22+2 x T (x "2
PP N C RO MR IO ()

3 #hx+nu—2f]2

-2
= *(x 2) (Voix=—1vax=2)

-2

fcung dautlrsd: g(x) = x(x ~ 2)




Fx) = i/(x f1)(x ~2)°

Bang xétdau  g(x) ™ x(x ~ 2)

g @) ) e

¢ (x) + + o/~ o/

=f cling doi dau khi di qua 0 va 2

, rfdat cwc daitai x; =0
Két luan:

f dat cwc tiéu tai x, = 2

Khong can xdc dinh f°(-1), °(2) (chi cdn f lién tuc
tai 2)



Néu dé bang xét dau cho f

o @) [

+ o0

£ (x) Y ERE

— flién tuc tai 0, 2 va f déi dau khi
di qua 0 va 2 nén f dat cwec tri tai day
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Timcwe tri: f(x) = x.In” x

Mién xac dinh: 0,*t*®
X =In“x*T2Inx =Inx Inx*t2
X ~ 0 Inx=0YInx~= "2
S x=1Vx=e °
f ()= 2> i
Colnx 2 (1) 0 Cuc tiéu
= n
X
X X woo—p 2 _
f (e )_T<OCU’Cda|

€

2



Hoac: 1ap bang xét dau

!/

f x “Inx Inx™ 2
X 0 e_z 1 T 0
£ (x) 0 T 0




Timcwetri: f(x)~ 2x 7 2‘3?(/ x 71

Mién xac dinh: R

( /3 )
, 2 _ x T1 _1|
ox -2 1/3 2 1/3
x T1 L x T1 J
X - 1 0 T
TS
M S




Timcwetri: f(x)~ 2x 7 2‘3?(/ x 71

Mién xac dinh: R

( /3 )
, 2 _ x T1 _1|
f X 2 1/3 2 1/3
x T1 L x T1 J
X % 1 0 T
TS B | -0 7T

M S




Timcwetri: f(x)~ 2x 7 2‘3?(/ x 71

Mién xac dinh: R

( /3 )
, 2 B | x T1 _1|
f x 2 1/3 2 1/3
x T1 L x T1 J
X — 00 —1 O + 00
TS - | - 0 *
M S -0 *t | 7
f




Timcwetri: f(x)~ 2x 7 2‘3?(/ x 71

Mién xac dinh: R

( 1/3 )
, 2 _ x T1 _1|
f x =2 - 2
g 13 L g 13 J
X — OO —1 O + o0
TS - | ~ 0
M S -0 Tt | 7
f L | I R







Tim cuwc tri: f(x)~

x 2

Mi&n xac dinh: -0 <X<0,2<X<+ ©

2

x (x ™ 3)
x_22 X ’
y':( ) (x3)\/[ - ]
o x 2
2
x 2

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



— X 7%
Tim cwec tri: f(x)y=1xe » x70
.0, x — 0

2 )
f'(x):(lerZ]ex 0 (X?fO)

f khdng dbi dau khi qua bat ky diém nao trén
toan b6 MXD nén khdng co cuwec tri.



TIEM CAN y = f(x)

lim f(x) = ® ——Tiém can dung X = X,

lim f(x)~a—— TlEMcanngang y =a

x—) (i)OO

f(x) _

X

lim f(x)~ <, lim

x—>(i)oo x—>(J_r)oo

a, lim [f(x) ax]~ b

x—) (i)OO

—— TJiémcanxién y=ax+Db

Néu viét dwoc f(x) = ax + b + a(X), a(x)la VCB khi
X—>oothi TCXlay=ax+Db




Cac budc tim tiém can:

1. Tim mién xac dinh cta ham so.

2. Tim TC dirng tai cac diém ngoai MXP
nhwng dinh vao MXD

3. Néu MXD c6 (), xét limf(x) tirng trwdrng
hop dé xét TC ngang va TC xién



N " A ~ N 4 — In(1+ X) -+ —
Tim tiém can ham so: f(x) ~ 2x 1
X

Mi&n xac dinh: (=1, + o)\ {0}

X—>=1":f(X) > +o0: TCD x = -1

X— +o0: f(X) > +o0 : co thé cd TCX




Tim tiém can ham so: f(x) =
x 2

Mién xac dinh: -0 <x<0,2 <X <+
X2+ f(X) > +o0o: TCD x =2

X—> +o0: f(X) = +o0 : ¢ thé céd TCX

f(x) :£/ _x3 —> il
X X x—zx—>ioo

{a=1, x> +0}, {a=-1, x—>-}




X— +o| (a=1)

o m
o .
S PRI R \\/l 2




X—>—w|(a= -1)




C6 thé tim tiém can xién bang khai trién Taylor

3
X X 2
X—> +00 f(x):w/ - x«/ - x\/l+
x 2 x 2 x 2

12 1|
. - —I—O( ~ )J
2 x 2 x 2

= x 7 T ox X 0(
x 2 x 2

)

Khai trién dén khi f(x) xuat hién VCB (khi x—)




=x+1+05(x)’
2 1
voi A (x)= T xX0(——) ™ 0

X_Z x—zx—)—i—oo

— TCX:y =x+1



X

Tim tiém can ham s0: £ (x) = (x ~1)e*

1 1

“(x " De *'Te(x " 1e*!

1 MXD: R\{1}
X—>1: —> — 0

x 1

f(x) > 0 —— khongcé tiém can dung

f(x) > *% —  |TCPx=1




|

X—> 00 : f(X) = +o0 : cO thé cO TCX.|f (x) = e(x ~1)e* *




Tim TCX bang khai trién Taylor

1

f(x) = e(x " 1)e*t

~e(x 1)

TCX y =exX

(
L

1+




Vé dob thi

_ / MXD: -0 <x<0,
RAC) 2< X<+ 0

y'T (x~ 3)

B 2
Tiemcan: x—52*:f(X) > +o: TCH x =2

X=> 0 TCX y=x+1

X—=>-0:TCX y=-x-1




Bang bi€n thién = (4 - 3)\/(

X

i

x 2
x | 7% 0 2 o
y' 0 // | )
) too - 9 4 ||+oo /2 7 i + o0
TCX TCD Tex
y=-x-1 X=2 y=x+1
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TCX
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Vé ddthihamsbé  f(x) = i/(x 1) (x ~ 2)°

Fix) = x(x — 2) 2
e 2]

TCX:y=Xx—-1, x>t

x | ™% 1 0 2 o
y T [ — N
y | 7€ O 0 [ ﬂZ 0 0 [ o
TeX TT/loy TT/lox TT/oy TCX
y=x—1 y=x-1
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GIA TRI LON NHAT- NHO NHAT

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

— khao sat ham soé

Loai 2: tim gtln, gtnn trén [a, b]

B1: Tim cac diém t&i han trong (a, b)

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



VI DU

X

1/ Tim gtin, gtnn f(x) ~ x

MXD: (0, +). f(x) = x*(Inx + 1)
X 0 1/ e T 0
f(x) - 0 +
S(x) |1 O e 1 T ©
Két luan: gtin khéng co, gtnn la f(1/e) = e-e




2/ Timgtin, gtnntrén [0, 2]: ¢y = arctan ( X ]
2 4+
X2t

— 2
PO T
X
) xt3xt Tt !

0 < x <2 (1 diém t&i han)

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

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

max



3/ Timgtln, gtnntrén [-3, 2]:  f(x) 7| x| (x T 2)

(_x(x T 2),73 = xS0
Fx) =

Lx(x T 2),0 < x =2

—2x~"273<x<0
fi(x) T

2x T2 0<x <2

Piém phan chia biéu thirc duwoc xem 1a 1 diém toi
han khi tim min, max, khéng can tinh dao ham

f(x)=0<x=-1¢€ (-3, 2)

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



KHAO SAT VA VE DO THI HAM THAM SO
X ~ x(t),y ~ y(t)

Tim MXD va lién tuc cua x(t), y(t)

«Xét tinh tuan hoan, doi xirng (khac y = f(x))
*Tinh X'(t), y'(t) va l1ap bang bién thién.

*Tim tiém can(néu co)

V& do thi.




CUC TRl HAM THA
X = X(t), y = y(t)
‘Buwoc 1: tinh x'(t), y'(t) = cac gia |

‘Budc 2 1 1ap bang bién thién

QL

E)i qua X;, Y'(X)
doi dau thi y dat
cwc tri (theo x) tai
Xi . Gia tri cwc tri
lay,

4 Ly 4 4

I3

x'(1)

x(0) |0 () 0 x O (x,) ©

(xy) ©

y (1) Yo Y, Y,

vy (- 0T T

Cb K K




Tim cuwc tri x T te ,y " te

x'()T QAT e P T 71

Y@= Q" t)e "1 71

t - ~1 1 o
x (1) - 0 " I
x (1) ] —% i @ i
y (1) i | o0 7
y (1) ] e L % §
y'(x) - ] 0 7

~_ 7

y dat cwc dai
tai x = e (t=1),
Yeq = 1€



Tim cuc tri

x'(1)

x (1)

y (1)

y (1)

y'(x)




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

Buwdrc 1: tim tim tat ca cac gia tri t, sao cho
X(t)— o hay y(t) — o (t, co thé la «)

‘Buwdc 2: xac dinh loai TC

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

X(t)— oo, y(f)> a: TC ngangy = a

A TC xién
X(t)— oo, y(1)—> o, ¢ x(1) ;
y(y) Tax(r) 7 b

\

y=ax+Db




4 — 4

Timtiémecanhs x T te ,y = te

X(t khit —> +
Budc 1l: | () = o e

y(t) = oo khi t — -oo0

Buwoc 2:

o t—> + o0, X(t)> + o, y1t) > 0: TCN:y=0
S to-0,X(—>0,y1t) >-0:TCD:x=0



‘ “ A ~ 2

Tim tiém can hs X (1) = f_ (1) = Zf
t 1 t 1

» X(t) > o khit—> ftohayt —> 1

»VY({t) >okhit—>=*1

ot to i X(t) >0,y(t) >0: TCNy=0
Stlo-1:x(t)—>-1/2,yt) >0o: TCDx=-1/2




2

KT ()T
1 r 1

4

SPto1:x(t) > oo,y(t) > o

t t r 1 1
*Iimy()zlimz L 2=2
t"lx(t) A | t 2
] 1 1_ t
* lim Ly(t)_—x(t)J_lim ;
1 2 21 7 T
-, .
~ lim ; X(t2+l‘_2):—
212(t" T 1) 4
1 3
TCX y:—x_—
2 4




VE TINH DOl XIYNG TRONG PUONG CONG THAM SO

1.x(t) chan, y(t) le: dt déi xirng qua ox Chi ks

2.x(t) 1&, y(t) chan: dt doi xirng qua oy | |phant>0

3.x(t) 18, y(t) 1&: dt d6i xrng qua gbc td

y(-0FY(t)
y(t) - * T i Y(0) oo *
I X()=x() i
XO=XCY) x(-0)= x| x( i X({)
Y(-OF Y Y(-DF -y ()

(1) (2) (3)



VE TINH TUAN HOAN TRONG BC THAM SO

1.x(t) TH chu ky T, y(t) TH chu ky T,
= Chi khao sat va vé trong 1 chu ky T =bscnn(T,,T,)

2.x(t+T)=x(t) + A, y(t) THchuky T
=Pc y =y(x) TH vé6i chu ky A

—Chi khao sat trong 1 chu ky T(v€ lap lai theo tinh
TH cta ham so y = f(x))




Vé do thi hs

X te ,y re

x'()T QT )e 21 T 71

y()T @A e T 1

t — —1 1 + 0
x '(1) B 0 ” | *
x (1) 0 N - y N e N + 0
e
y (1) * | * 0 -
v (1) - [] T e [] % [] 0
+ o0 — +
> ) ] ep TTD TT(I)\I Ti'}'
x=0 Y=



V& do thi hs:

1/e

v



Vé do thihs: x(1)= —.y() =

t 1 (1
2 _ 2
1T T 2t B B B t- 11
x'(t) = T T 0T 2y T T <o ,V:**g
(r 1) (r 1)
t —® —1 0 1 2 o
x (1) M | 0 = I - o0 7F
1 boo
x (1) - 0 - — 0 0 O o || 0 4 O o
2
y (1) - | - | B | B | B
b oo oo 2
y (1) 0 0 | 0 0 0 o 0 . 0
3
y'(x) [TCN - TCD - o + TCX + * - TCN

y= x= -1/2 b y=12x-3/4  TTHD  y_



- \.E.__::-.—"_-:?P | b




. — 3 — . 3 >
vé do thi x —acos t,y asin ¢, a0

213 4 2/3 — 2
(x y a )

*X(t), y(t) xac dinh lién tuc trén R.

X(t), y(t) tudn hoan v&i chu ky 2z nén chi khdo sat
va vé trong 1 chu ky (te[-n, 7])

*X(t) chan, y(t) Ié = dt ddi x(rng qua ox = chi khao
sat ntra chu ky (t€[0, w])(nra chu ky con lai vé doi
Xxrng qua ox).

x'(£)= "3acos tsint=0,Vr€[0,7]
T

= .=
9

y'(t) ~ 3asin’rcost



) » L x'(1)= “3acos’tsint=0,Y+€1[0,7]
Bang bién thién

T

y'(t) = 3asin’tcost — = —

T 2
t 0 — &

2
x'(z) | O — 0 + 0
x (1) a [] 0 [] T a
y'(t) | O T 0 - 0
vy (1) 0 [] a [] 0
y'(x) O — < 7 0
TTN TTD TTN

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



7T
t 0 — 7T
2

x'(t) | O 0 0
x (1) a 0 T a
y '(t) 0 0 0]
y (1) 0] a 0]
y'(x) | O - 0
TTN TTD TTN

3

=05

0.5



T
2
x'(z) | O - 0 + 0
0
0

x (1) a [ [] T a
v (1) 0 + - 0
y (1) 0 [] a [] 0
y'(x) | O - e + 0

TTN TTD TTN

=05




T
2
x'(z) | O - 0 + 0
0
0

x (1) a [ [] T a
y'(¢) |0 7 - 0
y (1) 0 [] a []
y'(x) o — *© T

=05




T
2
x'(z) | O - 0 + 0
0
0

x (1) a [ [] T a
y'(¢) |0 7 - 0
y (1) 0 [] a []
y'(x) o — *© T

=05




Vé do thi Cycloid: x = a(z ~sinz),y ~a(l~ cosz), a 7 0

* x(t), y(t) xac dinh lién tuc trén R.

< y(t) tuan hoan véi chu ky 2n

x(t+2 7 ) = x(t) +2na = y =y(x) tuan hoan véi chu ky
2na = khao sat 1chu ky (te[-m, ©t]) va vé y tuan
hoan theo x véi chu ky 2na.

< x(t) 18, y(t) chan = duong cong déi xiing qua oy
=> chi khao sat nira chu ky (te[0, n])(nwa chu ky con
lai vé doi xifng qua oy).



Cycloid: x = 2(t — sint), y = 2(1-cost)
(y tuan hoan chu ky 4=n theo x)

x’(t) = 2(1-cost) = 0, y’(t) = 2sint > 0, Vte[0, r]

7 O 7T
x '(t) 9) + |
x (1) 0 ] > 7T -
y (1) 0 + 0 ?ﬁ
y( |0 A T A A
yi(x) | + o




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

te[0, m]




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

-3 I 5 10 15




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

4
3
1

- b i 10 15

tel[- m, 3]




