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KHAI NIEM HAM SO

Nai 166ng A bien thien phu thuoc fiai 166ng B:

e N6i soing: Tien fiien theo sol kwh tieu thui, gial

vang trong n6éoic theo thei gi6i ...

ham so
e Kyi thuat: Toa fioi chat fiiem theo thdi gian ... J
vD: Kol tho VNINDEX (chong n,
khoan) — Ham soi: gia chéing P N VW*\\ )
khoahn theo ??? (Thdi gian? Gia g W\ \"' \"M\
vang? Biein fiong chinh trd? & o \»\//“v\w,f -
Bieu thoic y =777 TR .plzsx(o:wwn? ERCEEE

P}



LOCH SO

1786,  Scotland:
The Commercial
an Political Atlas,
Playfair. No thd so
sanh xuat & nhap
khau t6 Anh sang
Nan Mach + Na
Uy

Gida TK 18, Euler: Bieu dien
ham so qua ky t6 = y = f(X)

Vao : X

Ham : f

May tinh

Ra:

y



NONH NGHO0A TOAN HOC

| AR
Ham soy =f(X): Xc R —> Y c R: Quy Ye R

luat t6ong 6ng X € X > y € Y. Bien sol
X, giai tro y. T66ng quan ham soi: 1 giai tro

xchoralgiatroy

Mot x — Nhieu y: KO phai
ham nghéa thoing th6édng

(NhOng ham fa tri?)

MXN D; = {x| f(x) co nghta}

MGTn Imf: {y =f(x), xeD; } y =sinx = D=R, Imf = [1, 1]




CAC CACH XAC NONH HAM SO

Bon cach cd ban xac fiotnh ham so: Mo ta (fidén gian) - Bieu théc
(thong duing) — Bang gia tr (thdic te) — No tho (ky: thuat)

< Mo ta: Non gian, de phat hien t6dng quan ham so
VD: Phi gdi tho b6éu Aien i ndoc ngoai phu thuoc trong 166ng
¢ Bang gia tro: Thoc te, ro rang, thich hdp cac ham it gia tro

VD: Bang cooc phi goi thé bang bou Aien i chau Au

Trong lI0Ong | £20gr 20 —-40 gr 40 - 60 gr

Gia tien 18.000 | 30.000 i 42.000 n




XAC NONH HAM SO QUA BIEU THOC (HAY GAP NHAT)

Quen thuoc (dang hien): y = f(x)

VD:y=x?y=eX ham so cap c6 ban ...

- 1
y = y(t)
VD: x=1+t,y=1-t— N66ng thang

Dang tham so { 1t->1(XYy)

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

an
—

Dang an F(x, y) = 0 =y = f(X) (implicit)
2 2
VD: Ntron x2 +y2—4 =0, &l g
16 9




MAPLE: KHAI BAO HAM SO, VE NO TH(

» (Khal bao ham so) p := x"3 + x"2 + 1;

» (Tinh gia tro ham so) subs(x=1, p);

» (Tinh gidi han ham so) limit( sin(2*x)/x, x = 0) ;

> (Tinh fiao ham) diff(p, x) ; (Tinh iham cap 2) diff(p,x$2)

» (Ve no tho) plot(sin(x), x = 0..Pi); (Nhieu fo tho) plot(
[sin(X),cos(X)],x = 0..2*P1, color = [red,blue]);

> (No tho tham so ly thu) plot( [31*cos(t)-7*cos(31*t/7),
31*sin(t)-7*sin(31*t/7), t = 0..14*Pi] );

» plot( [17*cos(t)+7*cos(17*t/7), 17*sin(t)- ..., t = 0..14*Pi] );




HAM QUEN THUOC (PHO THONG)

< Ham hang, tuyen tinh (bac 1): y = ax + b > Noding thaing

< Ham luyi thoa: y = x> — Na théic: y = agx" + a,x™ + ... , ham
phain thoic: y = 1/x, y = P(x)/Q(X), ham cain y = UX...

Tinh chat ham y = x*: MXN, fién fiieu ... tuy thuoic o >0 & < 0!

< Ham y = x* o t6i nhien = MXN: R, a nguyen am: MXN x =
0, o € R: noi chung X > 0 (Neiu ham can: tuy tinh chan lel)

¢ Tinh Adn fieuy =x*, x> 0: a > 0 — Tang, o <0 — Giam

2 Gidihanx > +0:a>0—> limx*=40w, <0 —> limx2=0




NO THO HAM LUY THOA

s

y:x“:at('jpré

hien, le

1.5

0.5

{nhien, chan

| y=X":0<a

<l& a>1




HAM MU, LOG

¢ Ham fa thoc: co cdc tro, khong co tiem can

-

<*Ham phan théc: tcan fiéng, xien (ngang) tuy bac Svien
to xem

"

«*Ham can: mien xac Aonh, tiem can ...

)

Hammu:y=exsy=a*(a>1&0<a<1).D=R;MGT: R

N6n fiieu y = a<: a> 1 = Ham tang & 0 < a < 1: Ham giam

a>l:lima*=x& lima*"=0:0<a<l:lima*=0& lima*=x

X—>0 X—>—00 X—0 X—>—00

Ham logarit: y = Inx — Toing quat: y =logx (a>1&0<a<1)

MXN:x>0 a>1:limlog, x=+00& limlog, x=—e
MGTr:R O<a<1: limlog, x=0& limlog, X =+

X—>+00 X—0+




NO TH0O HAM MU, LOGARIT: SO SANH VOI LUY THOA

y=a":a>1&0xa<l Niem fiac biet: # nhau

y=xX%a>0 - _
- Khia>1& a > 0: Cung

T, — +oo, nhéng mu
2_; nhanh hon luyi théia

Niem fiac biet: # nhau
Khia>1& o > 0: Cung
T, = +o0, nhong luyi théa
nhanh hon log

y=log, x:a>1& 0<axl

y=X%,a>0



HAM LOONG GIAC: sinx, cosx

y = sinx, y = cosx = MXN R, MGTri [-1, 1], Tuahn hoan ...




HAM LOONG GIAC: tgx, cotgx

y =tgx (X # /2 + k), y = cotgx (X # kr): MGT R, TC fiding




HAM HOP. HAM SO CAP

2 hamy =1(x), y = g(x) > Ham hop: fo g = f(g): y(X) = f(g(x))

Vao:x Y| Ham:g ||Ra:g(x)) | Ham: f Giawtrb:f(g(>[<)>

VD: Phan biet f(g) & g(f): f=x?&g=cosx=1(@)=...2g9(FH) =...

Ham s6 cap: Tong, hieu, tich, thodng, hdp (ngddc) ... cua nhdng
ham c6 ban — Ham s6 cap: Dien tal qua 1 coing théic

VD: y = (sin?(x) — In(tgx+2))/(e®sx — 1): sb cajp — Ltuic, iiham ...

X x_0 ,, . .
ViDL = {_ o O: 2 cong thoc — Khoing s6 cap : khoing fiham!



HAM NGOOC

Ham so y = f(x): X > Y thoa tchat:
VyeY,dlxe Xsaochoy=f(x) = f:
song anh (t66ng 6ng mot—mot)

f—song anh < Ph6ong trinh f(X) =y (*) col nghieim x duy nhat

y=f(x) < x=f(y) VyeY:bieu thoc ham ngodc : f *:Y — X

Tim ham ngodic: Giai (*) (an x) = Bielu thdic ham ngdoic x = f-1(y)
VD:y=fx)=2x+1=>f1=? Chuiyi: Can thain chon X & Y
VD: Tim miein xac fionh va mien gia tro fie! tren fiol ham soi sau col

ham ng6dic va chi ra ham ngédic fioly = x>+ 1




HAM LOONG GIAC NGOOC

y = sinx: song anh: {—7[”}—) [-11] ‘_’/

2 7 /

Ham ngodic y = arcsinx:  [-11»> {—727 721 K/ "

X € [—72[72[} y € [-1,1]: Giai ptr sin x =y < Nghiem x = arcsin y

y = arcsinx: D = [-1, 1], MGT [—72’,721& snla=foa=snp

VD: a = arcsin(1/2) =sint(1/2) : Dung phim sin-! tren MTBTuii

(arcsin x)'= l ¢ (arcsin u)'= = arcsin X+ C

u' 2 j‘ 0)4
1— x? J1-u? V1= X2




Ham arccos, arctg, arccotg: Toan 1, NCK, trang 21 — 23

y = cosx song anh: [0, ] = [-1, 1] = y = arccosx: [-1, 1] ...

= [— 1,1], ye [0,7[]

Y = arccos X = CoS - X =
X = COS Y

& (arccos x)'= -

y =tgx:song anh: {—72[ Z}—)R:y arctgx: R—{—Z

y = cotgx:song anh: [0, 7] - R= y = arccotgx: R— [0,

7]

(arctgx)'=-——— & (arctgu) gx+C

1+ X
(arccotgx) = —1/(1+ x?)




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

sinh X = shx = © _26 ~ cosh . +2e D=R

MTBTui: Bam hyp + sin, hyp + cos. VD: Tinh sh(0), ch(0)

VD: Chdéng minh: a/ ch(x) > 0 V x (That ra ch(xX) > 1 V X)
b/shx<chxV x ¢/ ch(x): ham chan, sh(x): ham lel)

VD: Giaii phédng trinh: sh(X) =1 < e—e* =2 x=In(1++/2)

VD: Chding minh ch?x — sh®x = 1 V¥ x (So sainh: cosx + sin?x = 1)

Cong thdc ham hyperbolic: Nhé cong théc 166ng giac & foi dau
rieng voi thda so tich chda 2 sin (hoac thay cosx — chx, sinx —»

ishx (i: soi @o, i2 =-1)!




BANG CONG THOC HAM HYPERBOLIC

sin®x+cos’ x=1 ch’x-sh’x=1
cos(x+ y)=cosxcosyFsinxsiny | ch(xzy)= chxchy +shxshy
sin(x+ y)=sin Xcos y +sin y cos X sh(x + y) = shxchy + shychx
cos(2x)=2cos’ x-1=1-2sin*x | ch(2x)=2ch’x-1=1+ 2sh*®x

sin(2x) = 2sin xcos X sh(2x) = 2shxchx
cosx+cosy=2(:os%cos% chx+chy:20hx+ychX;y
cosx—cosy:—ZSin%sinx;zy chx—chy:ZShX;yshX;y

Nham: (shx)’ = chx, (chx)’= shx. NN: thx = shx/chx; cthx = 1/thx



AP DUNG HAM MU, LOG: PHAN RA PHONG XA

Toc o phan ra cua vat lieu phong xal ty lel thuan voi khoi 166ng

hien co. Hay tim quy luat phan ra cua vat lieu nay?

Giai: Goi R(t) — khai 166ng vat thdi filem t = toic fioi phain rai: R’(t)
= dR/dt < 0 (vi R giam). Theo quan sat:

Ccil—liz—kR (k:hangsotyle >0) = d—sz—jkdt: R(t)=Re™

Carbon C — 14: Chu ky ban phan ra: 5730 nam = Tim R(t)?

Giaii: T — chu ky ban phan ral = Khaii 166ing: R/2 taii th/fiiem T:

% - R)e—kT - kT . |n2:> k _ IEI]__Z T . 5730:> R(t): R)e—O.OOOlth



TAM VAI LIEM THANH TURIN

Nam 1356, cac nha khao co phat hien tai thanh Turin (Y) tam vali
co anh am ban hien hinh ng66i fiddc xem la Chua Jesus — Truyen
thuyet: Tam vail liem thanh Turin. Nam 1988, Toa thanh Vatican
cho phep Vien Baio tang Anh xac fionh nien fiai tam vai bang
phé6ng phaip fiong vo phoing xai C — 14 — Sai vaii chda 92% - 93%
166ng C — 14 ban fau. Ket luain?

Gl THlcongthoctooe. S0 e BRI IR
R 0.000121 | R

R/R,: 0.92—093= t =...In(0.92)~689&t, =...In(0.93) ~ 600

Thdic nghiem: 1988 = Tuoli tam vaii khi fio: 600 — 688 = Kluan?



