BAI2: HAM SO



NOI DUNG

1- PINH NGHIA HAM SO
2- HAM SO NGUQC
3- HAM LUQNG GIAC NGUGQC

4- HAM HYPERBOLIC



XA C PINH HAM SO QUA BIEU THUC

Quen thudc (dang hién): y = f(x)

VD:y=x%y=e*

(x = xi;
, ly=y €
Biéu thuc: 5
> | VD:x=1+t,y=1-t—> Dudng thing

Dang tham so

VD: x = acost, y = asint - Pudng tron

Dang an F(x, y) = 0 = y = f(x) (implicit)
VD:Ptronx2+y2-4=0, * +Y -1=4
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CAC HAM SO CAP CO BAN

Ham y = x¢

s MXD : o tg nhién = D=R,
o nguyén am = D=R\{0},
a € R(ndi chung) = D=(0, +x)

(ham cin: tuy tinh chan 1é)

¢ Tinh don diéu (chi xét x > 0):

a>0—>Tang, a<0— Giam

% Gidihan 1im x = 0(% <0) lim x = T®(@ > )

X—)+oo X—)+oo



PO THI HAM LUY THUA

'n tu nhién,chan
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o MXD: R; MGT: (0, + «)

** Don diéu : a > 1 = Ham tiang,
0 <a<1= Ham giam

¢ o sy0 . ( ] . . _
’Q’Gl()’lhan. a~1:lima =%t°& lima ~0;
X—)+00 X—)—OO
3
0<a<1:1lima =0& lim a" = *®
~ x > T® x> —®




PO THI HAM MU
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PO THI HAM MU




HAM logarit y = log.x (a >0)

o MXDP:x>0, MGT :R

< Pon diéu: a>1=TANG,0<a<1= GIAM

** Ghan

a”1:1limlog.x~=%t*®& lim log_x = ~%°
x> T o a x>0t a
3
< < . : = — Q0 - = 4+ o0
\O a~1:Ilim log, x & lim log, X

X—)+OO X—)0+




DO THI HAM LOGARIT




DO THI HAM LOGARIT




HAM MU, LOGARIT: SO SANH VOI LUY THUA khi
X—>+00

Khia>1& a>0: Cing T, > +um,
nhung mii nhanh hon luy thira, lily thira y=a%a>1
nhanh hon log.
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HAM LUQNG GIAC: sinx, cosx




HAM LUGQNG GIAC: tanx, cotx




HAM NGUGQC

Ham s0 y =1f(x): X = Y thda: véimoiy €Y, pt f(x) =y co

nghiém x duy nhat goi 1a 1 song dnh.

Vi du:

Hamsoy =f(x)=2x+31asongdnhtrénRvif:R - R

va pty = f(x) = 2x + 3 ¢4 duy nhat nghiém x = (y — 3 )/2




Ham s0 y = x2 (R — R*) khong 1a song dnh trén R

vi pt y = x2 khong c6 duy nhat nghiém x = * \/;

Ham s0 y = x2 1a song danh trén R*(f: R* — R*)

vi pty = x2 khong c6 duy nhit nghiémx = y



HAM NGUQC

Néuf: X > Y
X >y =1(x)
la song dnh

thi o:Y—>X

y— x=0(y), v01y =1(X)
goi la ham ngudc cua f

Ky hiéu ham ngugc : ¢ =f !

Cach tim ham ngudgc:

1. Tu pty =f(x), gidi tim nghiém x = f~1(y)

2. Dodi vai trd cla x, y trong bi€u thirc nghiém.




1. Tim ham ngudc cia ham s0 y = f(x) = 2x + 3 trén R

B1: giai pty = f(x)




2. Tim ham ngudc cia ham s0 y = f(x) =x2 trén R*

[ = = 2
y = f(x)= x -
4 < x =4y =t Uy)

LXZO

Vay y =f (x)~ Jx

3. Tim ham ngudc cia ham s y = f(x) = e*

f:R—> RY,v6imOiy>0:y “f(x)“e* < x = Iny

Vay: y =f ‘(x)=Inx



Po6 thi ciia ham y = f(x) va y = f(x) d6i xiing nhau qua
dudng thang y = x.




HAM LUGNG GIAC NGUGC

Luu ¥: cdc hAm lugng gidc trén toan bd mién xédc dinh

khong phdi 1a song dnh ( pty = f(x) c6 v sO nghiém)

Cacgoco vam —0co Cac géc o va — o co
cung gia tri sin cung gia tri cos



HAM LUQNG GIAC NGUGQC

‘ sin : —, —
Py
[ ton tai hAm ngugc

; R
s - inx:[71,1 | T
y —sin ~x — arcsin x [ 1,1] L , ZJ
Mién Mién
A
y:sinx,xet‘—,—J@ X = arcsiny
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y = arcsin X

y =sin X
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y ~cosx lasonganhtrén 7

' s/a
: COS . 0,72. > [_1’1]
e ton tai ham ngugc
y — COS "X = arccos x [1,1] , 0.7
| |
s !
Mién Mién
y ~cosx,x € 0,7 < x T arccosy




y =CO0S X



y = arccos x

y =CO0S X




sin0 —

T

sin — ~

0 < arcsinO

1<:>

ViDU

=0, cos0 = 1< arccosl ™0,
T
arcsinl = —, cos” = 71 arcsin(T1) = 7"
2
1 T T 1 1 T
arcsin — =~ —, cos| — |~ — < arccos—~ —,
2 6 3 2 2 3
T ( \ T
Sin[_]:_\/gQ arcsin ‘£|:_—
3 2 L2 ) 3
37 —\/E ( \/_\ 37
cos— — < arcsin _—|
4 2 .\ 2 ) 4



Tinh chat:

T T
< y Tarctanx 1R 7 | T —,—

T T
y ~ tanX :songanh:| _—,—| 7 R

y ~ cotx :songanh: 0,7 7 R

<~ y Tarccotx:R 7 0,7

arcsin x T arccos x

2

1 T

arctan x T arccotx ~ arctan x T arctan —~ —

X 2




y = tan x




y = tan x

y = arctan x
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y =cotXx




y =cotXx

y = arccot x



HAM HYPERBOLIC (Toan 1, PCK, trang 23 — 24)

X X X _|_ X
] _ _ e e . e e
sinh Xx = shx — . cosh x = chx —
2 2
_ _sinh x B ~cosh x
tanh X = thx — . coth x = cthx —
cosh x sinh x

Mién xac dinh cua cdc ham sé trén?

Tinh chan 1é?



PO THI HAM Sinh x va Cosh x

y = cosh x
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PO THI HAM Sinh x va Cosh x

y = cosh x

2
x

a/ch(x)>1Vx

- b/ sh x < chx V x
y = sinh x




PO THI HAM tanh x va coth x




PO THI HAM tanh x va coth x




Vidu: 1/ Giai phudng trinh: sinh(x) = 1

2/ Chiing minh ch?x — sh?x = 1, V x (So sanh: cos?x + sin’x = 1)




BANG CONG THUC HAM HYPERBOLIC

Cong thue Hyperbolic

- 2 2 —
sin “xTcos “x T 1

ch’x “sh °x =1

cos &—y/ COS X COS Yy F sin xsin vy

ch &— y/ chxchy—shxshy

~

sin €+ y = sin xcos y T sin ycos X

sh &=+ y/: sh xchy ¥ sh ych x

! \: 2 _ —_— J— - 2
cosS X— 2¢c0s X 11 2sIin X

ch §$x = 2ch 2x —1=1"% 2sh x

sin QX/ZZSin X COS X

sh fx;: 2sh xch x

_|_ J—

X X X X
cos X T cos y = 2cos LA 4 chx * chy = 2ch ch 4
2 2 2 2
_ _ . .oxTy o xTy _ x T Xy

COS X COS Yy ~— ~2sin sin chx “chy = 2sh sh
2 2 2 2

sin* sin = ~sinh* sinh




