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LOI GIOI THIEU

Trong thoi dai phat trién cong nghé nhu hién nay, b0 mon toan duogc coi 1a mot mon hoc
nén tang, voi muc dich: gitip hoc sinh ¢ nhimg kién thirc, ky ning hoc toan can thiét dé ap dung
vao cudc song hang ngdy va hoc cidc mon hoc khac; phat trién tu duy toan hoc va ky ning giai
quyét van dé; sir dung hi€u qua cac cong cu Toadn hoc; phat trién kha nang suy luan hop 1y; tao
diéu kién cho ngudi hoc c6 thé giai quyét va dap tng su bién d6i nhanh chong cua xa hoi hién dai
cong nghe¢ 4.0.

Viéc tinh toan vé&i cac con sd ludn ludn duoc thue hién theo mot quy trinh chat chg,
giam thiéu cac sai sd va cho két qua dang tin cdy. HO tro tinh toan va xu 1y cac dit lidu 1a
mot phan khong thé thiéu ¢ ning luc ctia Sinh vién hoc nganh céng nghé thong tin. Viéc van
dung kién thtrc toan dé giai quyét cac van dé thuc tién trong tin hoc tmg va qua tri hé thong
mang may tinh 1a diéu rat can va thiét thyc cho Sinh vién hoc nganh cong nghé.

V61 muc dich dé, chung t61 bién soan cudn Gido trinh Toan ung dung cho Sinh vién hé Cao
ding cac nganh Cong nghé thong tin hoc tap, véi kién thirc hoc trong hai chuwong thoi lugng tir 30
dén 45 tiét. Trong d6, Chuong 1 Sinh vién dugc hoc vé: tap hop va sb phtrc, 4nh xa va ham $0,
cac gia tri luong gidc va d6 thi ham s6 luong giac, van dung dinh thirc ctia ma tran vudng dé
giai hé phuong trinh tuyén tinh va ing dung; Chuong 2 Sinh vién dugc hoc kién thirc vé cac hé
dém: hé dém thap phan, hé¢ dém nhi phan, h¢ dém bat phan, h¢ dém sb thap luc phan, nam duoc
cach chuyén dbi gitra cac hé dém, cac kién thirc vé logic ménh dé, khai niém vé thuat toan va
mg dung ctia thuat toan,... Van dung kién thirc nay ung dung vao giai quyét mot s van dé lién
quan dén nganh cong nghé thong tin.

Tac gia xin chan thanh cam on Ban Giam hi¢u Nha truong, Phong Pao tao, Khoa Co ban
truong Cao dang nghé KTCN Viét Nam - Han Qubc di tao diéu kién giup d& dé chung t6i hoan
thién gido trinh.

Hy vong rang Gido trinh ny s& gitip cac ban Sinh vién hoc tap tét mén Toan, yéu thich mén
Toén va say mé tim ti cac van dé toan hoc 4p dung trong nganh cong nghé thong tin.

Qua trinh viét gido trinh khong tranh duoc su sai sot, nhoém tac gia rat mong nhan dugc su
gop ¥ ctia doc gia dé cudn gio trinh hoan thién hon trong 1an tai ban sau.

Xin chan thanh cam on !

Nghé An, ngay 30 thang 08 nam 2023.
Chi bién

TS. Nguyén Pirc Thanh

CHUONG 1: TAP HQP VA SO PHUC, ANH XA VA HAM SO, GIOI HAN VA
TINH LIEN TUC HAM SO, MA TRAN VA UNG DUNG



1. Muc tiéu: Sinh vién hiéu dugc mot s6 khai niém va tinh chat co ban vé tap hop, tap hop
sd va sb phuc, biét van dung dé giai toan trén tap s phtrc; Nam dugc khai niém vé 4anh xa va
cac tinh chét cta no, tir d6 dua ra dugc khai niém vé ham s duoc dinh nghia qua anh xa, biét
dugc cac hinh dang vé dd thi ctia ham s so cép co ban, dd thi cia cac ham sb luong giac va
ham sb nguoc cua no; Biét tinh gidi han cia cac ham sb va xét tinh lién tuc cia ham s mot bién
s6; Nam dugc mot sd cong thuc lugng gidc va tinh dugc mot ) gia tri dac bi¢t cua lugng giac;
Hiéu duoc thé nao 13 ma tran, cac loai ma trn va tinh chét cia né. Biét cach tinh dinh thirc cta
ma tran vuong, tu d6 van dung kién thic dinh thirc vé ma tran dé gidi hé phuong trinh tuyén
tinh,... Tt d6 van dung mot s6 kién thirc nay giai thich mot s6 van dé trong tin hoc trng dung
va quan tri mang may tinh.

2. Noi dung chwong: Trong chuong nay, Sinh vién dugc hoc vé: tap hop va sb phtc, anh
xa va ham s, gi61 han va tinh lién tuc cua ham s6 mot bién sb, cac gia tri lugng giac, ma tran,
mg dung dinh thire dé giai hé phuong trinh tuyén tinh.

BAI 1: TAP HQP VA SO PHUC

1.1. CAC KHAI NIEM CO BAN VA TiNH CHAT VE TAP HQP
1.1.1. Tap hop va phan tir ciia tip hop
Tap hop 1a mdt khai niém nguyén thuy, khong dugc dinh nghia cling nhu nhitng khai
niém diém, duong, mat. Ta thuong noi tdp hop sinh vién ciia mdt 16p, tdp hop cac diém trong
mot dudng tron, ... Nhu vay tap hop bao gdm cac d6i tuong c6 cing mot tinh chit nao d6. Mdi
dbi twong trong tap hop goi 1a phan tir cia tap hop.
Néu x 12 phan tir ciia tap 4, ta ky hiéu: x 1 4 (doc 1a "x thudc 4"). Néu y khong phai 1a
phan tir cua tap hop 4, ta ky hiéu: y T4 (doc 1a "y khong thude 4").
Vidu 1.1. Cac tap hop ¥ = {0, 1,2, ...} 1a tip céc s ty nhién.
¢ ={0,+ 1, +2, ...} latap cac sd nguyén.

o = {%:a,bi 7,b" 0} 1a tap cac sb hitu ti.

i =oE {vé 1} 1a tap cac sb thuc.

1.1.2. Tap hop con, tip rong, tip bing nhau

Tap hop khong c6 phan tir nao goi 1a tap rong (tdp trong), ky hiéu 1a A.

e Cho hai tap hop 4 va B. Ta goi 4 1a tap hop con cta B néu moi phan tir cia 4 déu 1a
phan tir ciia B, ky hiéu 4 | B hay B E 4.

e Ta quy udc: Tap A 1a tap con ctia moi tap hop.

e Hai tap hop 4 va B goi la bang nhau néu 4 | Bva B4, ky hiéu 4 =B.

1.1.3. Céac phép toan trén tap hop

a) Phép hop

e Hop cua hai tip 4 va B 1a tap hop gdm nhimng
phan tir thudc tap 4, hodc tap hop B, ky hiéu 4AEB.

3
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AEB = {x &x 1 4 hoic x 1 B} (hinh 1.1).
e Phép hop co céc tinh chat sau:
- Tinh két hop: AE(BEC) = (AEB)EC
- Tinh giao hoan: 4AEB = BEA.
Vidu 1.2. Chocactaphop4=1{0,1}; B={2,3, 4}
b AEB = {0, 1,2, 3, 4}
b) Phép giao
e Giao cua hai tdp hop 4 va B 1a tap hop gom
nhimg phan tir vira thudc 4 vira thudc B, ky hiéu ACB, X4c
dinh: ACB= {xéx1Avax1B}  (hinh 1.2). . :
e Phép giao cac tap hop c6 cac tinh chat sau:
AG(BGC) = (ACB)CC Hinh 1.2
ACB=BCA
¢) Phép trir, phan bi
e Hiéu cua tap hop 4 va tap hop B 1a tip hop gém A B
nhirng phan tir thudc tap hop 4 nhung khong thudc tap B, ky
hiéu A\B, xac dinh: Hinh 1.3
AB={xéx14,x1B} (hinh 1.3).
e Chotip A1 X. Tap hopbuciad X X
1a tap hop X\4, ky hiéu 4, xac dinh: A
A=X\A={x1 X,xT 4} (hinh 1.4).
Vidu13.Chod = {xéx’-3x+2=0}={l,2} Hinh 1.4
B={xéx*+4x-5=0}={-5,1}
Khi d6: AEB={-5,1,2}; ACB= {1}
A\B = {2}; (AEB)\A = {-5}.
d) Tich Dé cdc ciia hai tdp hop
Tich Dé-cac ciia hai tap hop 4 va B 1a tap hop tat ca cac cip (a, b), a 1 A, b1 B, ky hidu AxB,
xac dinh: AxB = {(a, b) éa 14, b 1B}
Vidu 1.4. Néu 4 = {1;2}, B={3; 5} thi 4xB = {(1, 3); (1, 5); (2, 3), (2, 5)}
1.2. SOPHUC
1.2.1. Sw mé rong ciia tip hop so
Ta biét rang trong tdp hop sb thuc thi ¢6 nhitng phuong trinh dai sé nhu phuong trinh x2
+ 1 =0 hay x2 = —1 v6 nghiém vi binh phuong moi s6 thuc déu khong am. Do d6 can phai mo
rong tap hop so sao cho moi phuong trinh dai sé déu c6 nghiém. D6 chinh 1a tap hop s6 phic.
1.2.2. Cac khai niém
e Tap s6 do: Sb i thoa man diéu kién i> =-1 duoc goi la don vi 4o.
S6 thuan 4o 14 nhitng s6 c6 dang: bi, véi b1 R, i* =-1.
4



Tap s6 ao dugc xay dung va ky hiéu nhu sau: 7 ={bi\ b1 R, i* =-1.
Vidu 1.5. Cac s6 2i, 5i, - 3i, - %z’, J3i déu thude tap sb 4o.

» Tdp sé phirc: Ta goi s6 phirc 1a nhiing s6 ¢6 dang a +bi, v6i a, b 13 cac s6 thuc, i 1a
don vi 40. Tap s6 phtic 14 tip hop bao gom tit ca cac sb phirc, duoc ky hiéu va xac dinh nhu
sau: £ ={z:z = a+bi,a,bi i Lit=-1).

Nguoi ta thuong dung cac chir cai nhu w, u, v, z... dé ki hiéu cac sb phuc.

Nhdn xét: ¥1g lali 1£.

Vidu 1.6. Cac s6 z, =1- 2i; z, =5++/2i; z, =0- 7i =- 7i déu la nhiing s6 phc.

* Dang dai sé ciia s6 phive: S6 phirc z duoc biéu dién dudi dang z =a +bi duogc goi 1a
dang dai sb cua sb phirc, trong d6 a 1a phan thyc cta z, ky hiéu 13 Rez, b 1a phan 4o cua z, ky
hiéu 1a Im z.

Vay $6 phuc z dugc xem la téng dai s6 cia moOt s thuc va mét sb 4o, nghia Ia:
z=a+bi =Rez+iImz.

Vi du 1.7. Biéu dién sb phtic v/4- 3i duéi dang dai sb.

Theo dinh nghia ta can tim s6 phitc W sao cho w> =4- 3i.

Néu w =a+bi, a, b1 R thi 4-3i I(a +bl')2 =a’ - b* +2abi.

ia’-b> =4
Tur do, ta co: ia
i2ab =-3.
I
Gidihé twén taduoe: T V2 val V2
ip=- L ip=l

f 2 f 2
aei_Ll_d
&2 25

® Hai so phirc bang nhau: Hai so phuc: z, =a, +b,i, z, =a, +b,i dugc goi la

Vay $6 \J4-3i co dang dai s la: W, =+

bang nhau khi va chi khi {
i 1 = 2
e 80 phikc lién hop: SO phitc z =a - bi dugc goi 14 1ién hop vé6i sd phic z =a + bi.
 S6 phire doi: Néu z = a + ib thi —a — ib goi 1a sb phtrc d6i cua z, ki hiéu —.
Vidu1l.7. Choz=2+3ibZ=2-3i;—z=-2-3i.
® 86 phirc nghich dio: s6 phirc nghich dao ctia z =a+bi, z* 0 1a s6 ma tich véi z thi

bing 1, ki hiéu1a -, hay z*'. Néu z =a+bi, 21 0 thi
z



1 1 a- bi a- bi a b .

z = = = = + 1.

a+bi (a+bi)a-bi) a+b> o’ +b> a’+b’
Vidu1.8. Cho z =142, Khidé z ' =— -2 _1-20 1.2,
(1+2i)(1-2i) 1°+2° 5 5

1.2.3. Phép toan vé sb phirc
a) Phép cong: Cho hai sb phuc z;, = a; + iby; z; = a, + ib,. Nguoi ta goi téng cua hai sb
phirc z; va z, 1a s6 phtrc, ki hiéu z; + z,. Xac dinh: z; + 2z, = (a; + @) (b, + by)i.
Phép cong co6 cac tinh chit sau:
+ Tinh két hop: (z1 +z2) tz3=z1 Hzo + z3) =z1 + 25+ 23
+ Tinh giao hoan: z; +z, =2z, + z;
+ Ton tai phan tir trung hoa: z+ 0 =0+ z =z Trong d6 0 13 s6 phirc “khong” a =0, b =

+ Tén tai phan tir d6i — ctia z sao cho z + (—z) = 0. Trong d6 —z 1a s s phurc d6i cua z.
b) Phép trir: Cho hai $O phuc z; = a; + ib; ; z, = a; + ib,. Nguoi ta goi hi¢u cua hai sb phurc
Z1 va zp la mot $6 phuec, ki hi¢u z; — z,. Xac dinh: zy —z; = z; + (-22) = (a1 — @)+ (b — by)i.
Vidu1.9.Choz=3-4i;z,=1+2i
Khido,tacod: z;+z,=3+1)+(4+2)i=4-2i
z1—2=3—-4i)+ (-1 -2i)=2 - 6i.
¢) Phép nhan: Tinh cua hai sb phuc z; = a; + iby va z; = a, + ib, 1a mot sb phtc, duoc
thuc hién nhu nhan hai nhj thirc thong thuong véi cha v i2 = —1, ki hiéu: z,z,, xac dinh: z,z,= (a,
+ ib1)(ay + ib,)
= a,a, + iayb, + ibyay + i*b b,
=ajay + biby + i(aby + biay).
Phép nhén s phtic ¢6 cac tinh chit sau:
+ Tinh két hop: (z122)z3 = z1(2223) = 212223.
+ Tinh giao hoan: zyz; = zyz;.
+ Ton tai phan tir don vi ky hiéu 1a 1 sao cho z.1 = 1.z =z, trong d6 1 13 s6 phtc c6 phan
thuc 1 1 phan 40 13 0.
1 a-bi _
a+bi (a+bi)a-bi)

+Néuz=a+ib" 0 thi ton tai phan tir nghich déo z-

_1_
z

a

b . i . . T S
—— -——i la so phtrc nghich dao cta s6 phtrc z sao cho z.z'=1.
a +b” a +b

d) Phép chia: Cho hai $b phitc zy = a; + iby; z;=a, + ib, v6i z; ' 0. Ta goi thuong cua zy,

A 4. Z .
z, ky hiéu 1a —- duoc thuc hién nhu sau:

Z,
z _aq +ib, _ (g +ib )a, - ib,) _aa, +bb, ab,+ba, ;
z, a,+ib, (a,+ib)a,-ib)) a’ +b a’+b’



Vidu 1.10. Choz =2 -3i;z,=1+3i.
Khi d6: 21z = (2 — 3i)(1 +3i) = 11 + 3i
z _2-3_(2-3)(1-3)_7 .9
z, 1430 (1+3)1-3) 10 10

1
i=—(7+9i).
o)

D@ thdy rang ddi voi cac phép toan trén, cic phép toan trén sd thuc 13 mot truong hop
riéng ctia s6 phic. A

1.2.4. Dang lwong giac ciia so phirc J

a) Mt phing phikc

Ta xét hé truc toa d0 vudng goéc Oxy va dat tuong
mg s6 phitc z = a + ib voi diém M(a, b) trong mat phang P M
do (hinh 1.5).

Hoanh d¢ ciia diém M bang phan thyuc con tung do q

~

M bang phan 4o, cta sb phirc z. 0 a X
Do dé Ox goi 1a truc thuc, Oy la tryc do va mat Hinh 1.5
phang Oxy goi 1a mat phang phuc.
b) Argumen va mé dun ciia sé phirc
Cho s6 phitc z =a +bi, c6 diém biéu dién trén mit phiang phirc Oxy 1a M(a,b). Ngudi ta

goi khodng cach r tir M dén O 1a mo-dun cta z, ky hiéu I3 |z| va xac dinh:

| z|=+a® +b* :\/;.

Goc hop bai chiéu duong truc thuc va OM dugc goi 13 arcgumen ctia s6 z ' 0, ky hiéu 1a
Arg(z). D6i voi s6 phiic z =0 arcgumen dugc xac dinh tiy y. Khic véi mo-dun, arcgumen ciia
$6 phtrc xac dinh khong don tri, nd xac dinh vai su sai khac mot $6 hang boi nguyén cua 2p, va
Arg(z) =j +2kp, k1 Z, (hinh 1.5) trong d6 j =arg(z) la gid tri chinh ctia acgumen duoc xac
dinh boi diéu kién:

-p <arg(z) £p hoac0 £ arg(z) < 2p .

Phan thuc va phan 4o cta s phic z =a +bi duoc biéu dién qua mo-dun va arcgumen cia

n6 nhu sau: : a=r C,Os_j ’
ib =rsinj .

Nhu vy, arcgumen j cta sd phirc ¢ thé tim tir hé phuong trinh:

N

i a
v COS| =———,
t Ja® +b?
! b
Isinj =———.
t \/az +b°

Hay tanj =2 va sinj cung dAu véi b.
a

Chii y 1: Khi tim j ta chon gécj sao cho sinj cting ddu véi b.
7



¢) Dang lwong gidc ciia so phirc

Gia sir M 13 anh cua s6 phtic z trong mat phang phirc. Pat » = OM; q = (Ox, 6‘1\‘4*), r goi la
md dun cua z, q 1a géc dinh huéng ma vecto OM hop véi Ox, duoc goi 1a agumen cua z. Khi d6
rva q dugc xac dinh trong muc b).

Do d6, s6 phiic z = a + ib ¢ thé viét dugc dudi dang: z = r(cosq + ising) goi 1a dang
luong giac cua sé phic z.

Viyz=a-+ibb z=r(cosq +ising), v6i r =Ja’ +b* , tang = 2.
a

Chu y 2: - Trong khoang (0;2p) c¢6 hai géc q;, g, thda man: tanq = 2, nén ta chon q 1a
a
mot trong hai géc d6 sao cho sing cung dau véi b.
- Argumen ctia z =0 duoc xem nhu c6 gia tri bat ky.
Vidu 1.11. Cho sb phic z=1+ J3i.

Ta co a=1,b=\/§,dod('): r=\/12+\/§2 =2.

q:B

YXDIXDXDXD™

tgg=+/3 P

véi gl (0;2p).

3
P
3

Vi sin% >0 cung dau véi b = \/§ nén ta chon q = % Do d6, dang lugng giac cua sb phuc z 1a:
p P ).

z=2 (cosgﬂsm

Vi du 1.12. Cho 6 phirc z = 1 — V/3i.
Tacc')a=1,b=—\/§.V3yr=2;V6itgq=—\/§ taco: q = phoacq ,qI (0;2p).

Vi sin7?p < 0 cung dau véi b = —\/5 <0 nén ta chon q =7?p' Do d6, dang lugng gidc cua )

phuczla:z= 2(cos7?p + lsm )
d) Liy thiva véi sé6 mii nguyén dwong ciia sé phirc ¢ dang lwong gidc
Cho sb phirc z = r(cosq + ising), khi d6 ta co:
z? = z.z = r’(cos2q + isin2q)
73 =22z =r(cos3q + isin3Q)
Tong quat: z" = F(cosng + isinng), cong thirc nay duoc goi la cong thirc Moivre.

Vi du 1.13. Cho s6 phitc z = 1 — ~/3 i. Tinh 2", 2129

Gidi: Dang lugng giac cua sb phirc z 1a: z = 2(cos7?p + zsm—) (vidul.12)



Do do: z'= 2n(cos7?p + isin7?p) "

=2"(COS7—pn + isin7—pn Y
6 6 Z1 ZO
212 =212(cos 2. P + lsm )12
0 X
= 212(cos_p.12 + isin7—p.12) = 2"%(cos14p + isin
6 6 Z>
14p ) =212, Hinh 1.6

e) Khai cin bic n (n nguyén dwong) ciia sé phirc
Ta goi can bac n (n 1 ¢ ;) cta s6 phirc z 1a mot sd phirc ma khi nang 1én luy thira bac n
thi bang z, ki hiéu la: ¥z, ¥z) =z
Giad st z = r(cosq + isinQ) va 4z = r(cosj +isinj)
Khi d6 ta c6: r(cosq + ising) = [p(cosg + ising)]"
= p"(cosng + isinng)

N 1

R P
P . hay ] q+k2p

tnj =q+k2p," k1 Z 1J =
n

Cho k=0, 1,2,..., n — 1 ta dugc n gia tri khac nhau cua j. Vay ta xac dinh dugc can bac n

ctiaz 13: 4z = r(cosTE2P 1 iginIHE2Py S k=0,1.2,...,n—1.
n

n

k17

Vi du 1.14. Tinh /1
Giai: Taco: 1=1.(cos0 + isin0).
p %/— = i/f(cosOJrgczp +isin 0+;c2p) = Ccos kip +isin kip , Vo1 k=0,1, 2.

Cho cac giatri k=0, 1, 2 ta dugc: zp= cos0 + isin0 = 1
2 .2 1
Z1= cos—+isin— = -—+4/3i.
1 = coS 3 isin 3 5 \/_l
_ 4 . . 4p 1 .
2y = cos——+isin—— = -—-/3i.
2= cos——+isin— 3 J3i
Vidu 1.15. Cho z =- 1++/3i. Hiy chuyén z sang dang luong giac, tinh z° va tinh ¥z
Giai: Dang lugng gidc cuazla: z= 2(cosz?p+isin 2Tp)' Do do, ta co:

z> =2 [cos(S )+zs1n(5 2—)] —32(cosl.%+ls1n 10 3p) 32(cos47p+zsm 4?)

Khai cin bac 3 s phirc z: /z =3/2(cos 3 3 +isin—3 3 ), voik=0,1,2.



) , 2 .. 2p 6
+ Vo1 k=0, tacod: zp= %§057p+151n7p2.
e

4]
+Véi k=1, tacod:
2p g 2p  2pdl 8p 8p &
1= J_ —+——+  +— 2 COS— +isin—-=.
1= écosg 35 zsmg 5 33 % g 5 i 9
+ Vo1 k =2, taco:
2= 13z = \/_[COS( )+1 s1n( )] \/—(COS +isin lzp).

Céc sb phuc z,, z, z,¢6 cing mé dun 1a /2, nhu:ng argumen cua chung sai khac nhau
A \ 2 ’ + A < A R Ja 7.: Ja A - N J \ r
mot lugng 1a Tp, cac di€m bicu dién tuong ung vdi chung trén mat phang phuc tao thanh cac

dinh cia mot tam giac déu (hinh 1.6).
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BAI TAP
1. Cho 4 = {1, 2, 3}, B= {2, 3, 4}. Hay viét tit ca cic phan tir cia cic tap sau: AEB, ACB, A’B.
2. Cho cac bt phuong trinh.
a)2x+ 3|31 b) (x-2)*%4
C)x*+2x—-8£0 d) x>+ 7x — 12| £ x>+ 7x - 12.

Gia st goi tap nghiém ciia bat phuong trinh ciu a) 1a A4; tdp nghiém cuia bat phuong trinh
ciu b) 1a B; tip nghiém cta bat phuong trinh cdu ¢) 1a C; tip nghiém cua bat phuwong trinh ciu
d) 1a D. Hay xac dinh: AEB; ACC; BCD; B\C; D\A.

3. Giai phuong trinh sau trén tap hop s6 phirc:
a) x*- (1+~3i)x- 1+/3i =0;

b) x’+6x" +30x+25 =0.

4. Giai cac phuong trinh, hé phuong trinh sau.

a) |z|-z=1+2i; b) |z|+z =2+i; c) z2 +32+1=0;

d) 3z° - iz+1 =0; e) z’-2z+3=0; ) z* +z- 2i =0;;
iz, +2z, =1- i, 1(1+i)z, - (1- i)- (1- i)z, =0,

&) %’321 - iz, =2~ 3i; h }’(2+i)z1 - (1- 2i)z, =0.

5. Biéu dién cac s6 phtic sau 1én mat phang phic.
a) z, =3+5i; b)z,=-6-2i; c)z,=-2+6i; d)z, =-4i; e)z, =-3+4i.

6. Xac dinh tap hop diém trén mit phang phitc z duge cho boi cac diéu kién:

a) |z|=Rez+1; b) [z-1P 2|z-1i].
7. Tim arcgumen cuia céac sd phirc sau day:
a) z =cosE-- ising; b) z =- cosB+isinB; c) - sinj - icosj .
6 6 3 3
8. Tinh: a) (1 + 2i)° b) (1 +2i)°—(1-2i)°
) (1+ 0 @ iy,
-1
9. Chuyén céc sd phtrc sau vé dang luong giac sé phuc:
a) 1—1i; b)1+\/§i; c) -1+ V3i;
d) -1-+31; e)1—3i; f) 2i.

10. Tinh can cac so phtrc sau:

a) 2+2i; b) ¥4; ¢) ffmt
J3-i

d) 2-2i; o) -4

11. Tinh liy thtra sau:

11



a) (1 +2i)5: b) &“f’o : o) (1 + 2y — (1 — 2i’;

2

1-1i g
.24
d) ¢ = —’: &) (1+ ), ngF-Big
E 2 ) § 2 3
12. Thuc h1¢n cac phép tinh sau:
l+itana b) (1+2i)* - (1- i)’ .
1- itana (3+2i)’ - (2+i)

13. Chiing minh ré‘mg: z =(1+2i)(2- 3i)(2+i)(3- 2i) 1a mot s6 thuc.
14. Tim céc s thyc x, y thoa man dang thtc: (1+2i)x +(3- 5i)y =1- 3i.
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BAI 2: ANH XA VA HAM SO MOT BIEN SO

2.1. ANHXA

2.1.1. Dinh nghia

Cho hai tap hop X, Y khac ZE. Ta goi anh xa ftir X vao Y 1a mot quy luat cho tng véi mdi
phan tir x T X mo6t va chi mot phan tir y TV, ky hiéu £ X® YV, x a y=£x).

X duogc goi 1a tap hop ngudn, Y 1a tip hop dich, phan tir y duge goi 12 anh cua x va x duoc
goi la nghich anh cua y.

Vidu2.1.Véi £ R ®R xacdinhbsix a y=fx)=2x+11amotanhxa. Vimdi x1
R ta chi dugc mot va chi mot y =2x + 11R .

2.1.2. Anh ciia mot tip con

Néu 4 | X thi tap hop cc anh qua 4nh xa fcua cic phan tir x 1 4 goi 14 anh cua tap hop 4
qua £, ki hiéu fi4). Xac dinh: f4) = {yiy =fx), x 1 4}

Vidu2.2.Choanhxa £ R® R.;xa y=fx)=x*

Néu A4 =1[0;2]1 R thi f4)= {iy=x2 x1[0; 2]}=[0; 4]IR .

2.1.3. Cac loai anh xa

Cho4dnhxa £ X® Y;xa y=£fx),v6iX, Yi | .

e Anh xa f duogc goi 1a don anh néu: "x;, x,1 X, fix1) = fixz) B x;=xo.

e Anh xa f 1a toan anh néu véi: "y 1 ¥, phuong trinh f{x) = y ¢6 it nhat mot nghiém x 1 X.

e Anh xa f goi l1a song anh néu né 1a don anh va toan 4nh, hay phwong trinh f{x) = y c6
duy nhat mot nghiém x 1 X véi "y 1 7.

Vidu23.Choanhxa £ R®R;xa y=fx)=x>+1

Néu flx))=flx)) hay x +1=x2+1 U x' =x)U x =x,.Dodé f la don anh.

Véi"y T R, phuong trinh x* + 1 =y Ux = 3/y-1 T R, hay phuong trinh x* + 1 =y ¢6 1
nghiém.

Vay$x=3y-1 TR & fix)y=x>+1=(3[y-1)*+1 hay f 14 toan anh.

Do f vtra 1a don anh va vura la toan d&nh nén f 1a song anh.

2.1.4. Anh xa nguoc ciia mjt song 4nh

Cho 4nh xa £ X ® Y 1a mot song anh khi d6 anh xa bién y 1 Y thanh x | X sao cho fix) =y
goi la 4nh xa nguoc cua song anh £, ki hiéu: f1.

Vay fLY®X,ya x=£()

Vidu24.Anhxa £ R ® R,xa y=£fx)=x>+11amot song anh (xem vi du 2.3) nén
c6 anh xa nguoe f'1a £ R ® R, xécdinhboiy a fy- 1.

2.1.5. Tich cia hai anh xa
Chobatap hop X, ¥, Zvahaianhxa £ X ® ¥, x
a y=fx); g Y®Z x a z=g(y).khi déanh
xa tor X vao Z xac dinh boi: x a z = g[f(x)] goi la
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tich ctia anh xa f'va g, ki hiéu la gcf (doc la g tron f).
Vaygcf X®Zix a (gcN)x) = glfv)] =g)
Vidu2.5.Choanhxa f: R ® [-1,1],v6i x @ sinx
g R ®@0,+¥),v6i x a ¢
Ta co: (g (x) = g[f(x)] = e™.
(feg)(x) = flg(x)] = sine*.
2.2. HAM SO MOT BIEN SO
2.2.1. Pinh nghia ham s6 mdt bién so
Cho X 1a mét tép con cua R, khac rong. Ngudita goi dnhxa  X® R,x a ,=£x)1a
ham s6 mot bién xac dinh trén tip X, trong d6 x goi 1a bién sd doc 1ap, y 1a bién s6 phu thudc
hay ham sb ctia x, X goi 1a tap xac dinh ctia ham s6 £, tap hop AAX) = {y T R &y =fx), "x 1 X} goi
1a mién gia trj cua f.
Vidu2.6. Choanhxa f R ® | ,,xa y=fx)=x*- 2x+3.
Khi d6, ham sb y=x? — 2x + 3 xac dinh bsi 4nh xa f ¢6 tAp xac dinh 1a R, ¢6 mién gia
tri cua ham sb y duoc xac dinh:
SG) =yl iy =f(x)=x"-2x+3,"x1 i }
=iyl 1Ly =(x-1)7+22 2" x1 j }=[2;+¥).
2.2.2. Do thi ciia ham s6 mét bién sé
Cho ham s y = fix), x 1 X1 R . Ung v&i mdi gia tri xo 1 X, ta dugc gia tri yo = fix). Goi
Mo(x0; ¥o) cho xg bién thién trén tap xac dinh X, diém M, bién thién theo va tao nén mot duong
cong trong mit phang toa d6 Oxy goi 1a dd thi ctia ham s y = fx).
Tom lai, @6 thi cia ham sé y = f{x) 1a tap hop nhimng diém c6 toa d6 thoa man hé thic y =

Sx). y A

x> khi x£0

Vi du 2.7. D6 thi ham s6 y=¥ s
Tx khi x°0

(0] X
2.2.3. Ham s6 don diéu, ham s6 chin, ham so 1&, ham sb tudii'ein
a) Ham sé don diéu
e Ham s6 f{x) goi 1a tang (hay dong bién) trong khoang (a; b) néu:
", X1 X, x1 < xo, B fix) £ fixy)
e Ham sd f{x) goi la giam (hay nghich bién) trong khoang (a; b) néu:
"Ll X, x < x, b fx1) 2 fx)
Ham s6 f{x) goi 12 don diéu trong khoang (a; b) néu né ting hodc giam trong khoang Ay.
a) Ham sé chéin, ham sé 1é
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e Ham s6 f{x) xac dinh trong khoang (—a; a ) goi 13 chin néu: véi "x 1 (—a; a), i—x) = fx)
va goi 1a 18 néu "x 1 (—a; a), fix ) = —Ax). P thi ham sb chin nhan Oy lam truc dbi xtng (hink
1.9) @6 thi ham s6 1& nhan gdc toa d6 lam tam dbi xang (hinh 1.10).

b) Ham %6 titdn hoan
Ham s6 f{x) goi 1a tudn hoan néu ton tai s thud 7' Hinh 110 5: fx + T) = fix), "x T X (¥).
S6 duong p nho nhit thoa mén ding thie (*) goi 1a chu ky ctia ham sd.
Vi du 2.8. a) Ham s6 y = sinx, tuan hoan véi chu ki 2p ;
b) Ham s6 y = x%, xac dinh "x T R, 1a ham s6 chin vi"x T R, ta co:
fix) = (=x)? =x* = flx).
¢) Ham sé y = x?, xac dinh "x T R , 12 ham s6 1& vi:
YR, flex) = (=x)* = =3 = AX).
2.2.4. Cac ham sb so cip co béan 5
Nguoi ta goi ham sb so cip 13 nhitng ham sb y=x
duogc tao thanh béi mot sé hiru han cac phép cong, trir, 1
nhan, chia, phép 1ap ham sé hop vé6i nhitng ham sb so 1 |--22 y= X2 =x

X \ —
cap co ban, y=X

[l .

Vidu29.Himsdy=ax+b,y= ax®+bx +c, 0

1+si N .
y=log, (x +y/x*+1), y = 1 s1r;x +arctan(2x +3) la nhiing Hinh 1.11
+Xx

ham so cip.
Ta xét mot s ham sb so cap thudng gip sau:
a) Ham sé luy thiva: y=x*,al R .
Mién x4c dinh cia ham sd phu thudc vao a
+NéualN thixTR :
+NéualZ thix] R\{0};

JrN(é:uat:l thix TR, néupi N* pchinvaxT R néupT N*, ple.
Y
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+ Néu a 1a so vo ti thi quy udc chi xét ham s0 vdi x > 0. D6 thi ciia ham s6 y = x? ludn di

qua diém (1; 1) va di a gbc toa do néu a3 0.

b) Ham sé mi: y=a“(a> 0,a"1).

* Sb a goi 1a co s6 ctia ham sb mil.

e TXP:x1 R

e MGT:y1 R,

e Néu ¢ > 1 ham s6 tang, 0 < a < 1 ham s6 giam.
e D6 thji ham s6 dugc cho & hinh 1.12

4. log, x* =2log, x, (x> 0)

log, x

5.2 =x, (x>0)

a

y
y=a* —x
(@>1) J(/O <aa< )
0:1)
T \
0 x 0 *
\ Aya . inh ].
¢) Ham so Logarit: y = log, xH,Héz 1>1(?); a'l
e Tap xac dinh: R .
e Tap gid tri: R 4 1
, Lo, a>
® ¢>1 ham s0 tang, 0 < a < 1 ham s6 giam
e Haim sé y =log, x c6 cac tinh chat sau:
1. log,a=1;log,1=0
2. log, x,x, =log, x, tlog, x, , (x1, x> 0) 1 g
xl
3' loga_:logaxl_logax29(xl>oax2>0) 0<a<l1
X,

Hinh 1.13

log b .. .
6. log bzlogc , (cong thirc ddi cosd (0<a'1,5>0,0<c " 1).
og a

c

e D6 thi ciia ham s6 y = log, x dwgc suy tir dd thi y = a* bang phép lay ddi ximg qua

duong phan giac ctia goc phan tu thi nhat (hink 1.14).

Chii y: Logarit co s6 10 ctia x con goi 1a 16garit thap phan cua x, ky hiéu 1a lgx, 16grit co

sO e cua x goi la 16garit tu nhién ctia x ki hiéu 1a Inx.

2.2.6. Ham s6 hop
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Gia str y = flu) 1a ham s6 cua bién sb u, dong thoi u = g(x) 1a ham s cta bién s6 x. Khi
d6, y = flu) = flg(x)) 1a ham sb hop cua bién sé doc 1ap x thong qua bién sb trung gian u, ki hiéu
(f ce)(x) = flg(x)). ,

Vi du 2.10. Cho ham s0 y = f(u) = sinu, u = g(x) = Inx

b ham s6 hop y = (f cg)(x) = Ag(x)) = sin(Inx).

2.2.7. Ham sb nguoc

Gia st y = f{x) 1a mot ham s6 xéc dinh, don diéu trén tap hop X | R . Khi d6, f1a mot
song anh tir X 1én fX) = Y. Do d6, m&i phan tir y | ¥ déu 14 anh ctia mot phan tir duy nhét x 1 X
Quy tic cho tng voi mdi phan tir y 1 ¥, mot phan tir duy nhat x

T X goi 1a ham s6 nguogc cua f'va dugc ky hidu 1a £'. Vay f! y
1a mot ham s6 xéac dinh trén Y = f{X), lay gié tri trong X. Anh / Py
xa f1: Y ® X ciing 1a mot song anh. Nhu vay y =fix) Ux = f /
).
Nhung théng thudng, ta van dung x dé chi bién s doc 0.~ *
1ap va y dé chi ham sd. Vi vy, ta viét ham sd nguoc cua f(x)

la: fl:x a y=r(x) Hinh 1.14

Do thi cia hai ham sé f va f' d6i ximg nhau qua
duong phan giac ctia goc phan tu thi nhét (hinh 1.14).

Vi du 2.11. Cho ham s6 y =x? ting trén R ., né 1a mot song anh tir R . 1én R .. Do d6
n6 ¢6 ham sd nguge f1: R, ® R . xdc dinh boi y=x2 U x =

\/?- Yy =2
Daoi vai tro x va y ta dugc y = \/; /52 IX

Do thi cia ham s6 y = x% va y = Jx duoc cho ¢ hinh /
1.15. ’

Hinh 1.15
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BAI TAP

1. Cho ham s6 fix) = x* + 1. Tinh f{4); f(2); f(a+1); f(a*).
1 1 1

2.Cho fix)= 2 Tinh (=) vd& —.
Sx) 213 f(a) N 7@

3. Cho f{x) = Igx; g(x) = x*. Tinh f[g(2)]; g[A2)].

4. Trong cac anh xa sau, anh xa nao la don anh, toan anh, song anh. Néu no 1a song anh, hay tim

anh xa nguoc.

a) f 1 ®j,xa x+7,

b) £ i ®j,xa x*+2x-3;

2x

1+x°

5.a) Cho 4anh xa f/* | ® j,xa f(x)=
G
* * 1
b)Chog: i ® j ,xa g(x) =—. Tim tich cta hai anh xa /' g.
x

Xét f la don anh, toan anh khong? Tim anh

6. Tim mién xac dinh cac ham so sau:

a) y =v1- x*; b) y=vJx+3+37- x;

7. Tim ham nguoc clia cac ham so6 sau trén mién ton tai ciia no:

a)y=10*"1 b)y=x*-2x, vGix?31;
: 2x
c) y = 2sin3x; d)y=
1+2
8. Tim mién x4c dinh ctia cac ham sb sau day:
a) y=x+3 +7- x; b) y=1g=, (a>0);
a- X
¢) y = arcsin’x ; d) y=tg( 2x+p );
9. Trong cic ham sau, ham sé ndo 1a ham sé chin, ham s6 16, khong chan khong 1¢:
a) y=2%; b y=2";
ax +a-x ax_ a-,\‘
c - ; d = ;
)y 3 )y 3
e) y=lgi ¥ ; D y=—. @>0a" 1.
1- x a -1

10. Tim ham s6 nguoc cua cac ham s6 sau trén mién ton tai ctia no:
a) y=10%"1; b) y=1+1log(x+2); «¢) y=x>-2xkhi x3 I;
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BAI 3: GIOT HAN VA TiNH LIEN TUC CUA HAM SO MOT BIEN SO

3.1. GIOI HAN CUA HAM SO MQT BIEN SO

3.1.1. Dinh nghia 1

Gia str ham s6 f{x) xac dinh & 14n can diém x, (c6 thé trir diém xo). Ta néi ham sb fx) co
gi61 han 1a A khi x dan téi xo néu véi moi s6 e > 0 cho trude, déu ton tai mot sd d > 0 sao cho
khi |x - x,|<d thi [f(x)- A|<e, ky hi¢u 1a: lim f(x) =A hay f(x)® A khix ® x.

X® X

Vi du 3.1. Chtng minh ring lim(2x +1) =3.
X®1
Gidi: Ta chi can chi ra rang néu cho trudce e > 0 thi tim dugc sé d > 0 sao cho

|2x+1- 3|<e néu |x - 1]<d. Taco: |2x+1- 3|:2|x- 1|<e néu x - 1|<§.

Nén ta chon d zg thi diéu dit ra thoa man. Vay, lin}(ZX +1) =3.
x®

3.1.2. Gidi han trai, gi¢i han phai
e Trong dinh nghia 1, néu khi x din t6i x, vé phia trai (tirc 13 x dan t6i xo va x < x¢) ma
fx) dan vé A thi 4 goi 1a gi6i han trai tai x, ki hiu: lim f(x).

x® X

* Tuong ty, nguoi ta dinh nghia gidi han phai tai xo, ki hi¢u 1a: lim f(x)

x® x,
e Ham s6 f{x) c6 gi6i han A khi x ® x, khi va chi khi:
lim f(x) =lim f(x) =A
X® xg

x® X

. i Khi 0
Vidy 3.2. Choham sb f(x)=j Pxs
il-x Khi x30
Giai: Taco: lim f(x) =lim x =0
x®0° x®0°
lim £(x) =lim(1- x) =1
x®0* x®0*
b lim f(x)" lim f(x)
x®0° x® 0*
Vay, f(x) khong c6 gidi han khi x ® 0.
3.1.3. Dinh nghia 2
Nguoi ta néi ham f{x) dan téi +¥ khi x ® a néu v6i moi sé M > 0 cho trude 16n bao nhiéu
tuy ¥, tn tai mot s6 d > 0 sao cho khi |x - a <d ta c6 fix) > M, ky hiéu fix) ® +¥ khix ® a

hay limf(x) = +¥.

x® a
e Tuong ty f(x) ® ¥ khi x ® a néu "M < 0 cho trudc, bé bao nhiéu tuy y, ton tai mot sb

d > 0 sao cho|x - a|<d ta c6 f{x) <M, ky hiéu limf(x) =¥,
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e Ta n6i ham f(x) ® A khi x ® +¥ néu véi e > 0 cho trudc, tim duge N > 0 di 16n sao
cho khi x > N thi [f(x) - A|<e, ki hi¢u lim f(x) =A

X® +¥

® Tuong tu ta co: l(i)nrié f(x) =A

1 L2
Vi du 3.3. a) Khi hérg—z =+¥ , vi v6i s0 M > 0 cho trudc ta co:
x®0 X

1

—2>M0 x2<LLAJ |x|<L

X M VM
R L 1 X . |
Vay, voi d = , ta thay khi [x|<d thi — >M
y v y | | )

b) lim 2* =0, vi voi $6 e > 0 cho trude, ta co: 2 < e U x < logye, voi N = logye, ta théy
X® -¥

khi x < N thi 2* <e.
3.1.4. Céc phép toan va cong thirc co ban vé gi6i han
e Dinh ly: Gia su lgnfl(x) :Alélgnﬂ(x) =4, , khi do:

a) lgn(fl(x) +1,(x)) =A, £A,
b) lién(fl(x)-fz(x)) =ALA,

0) lim 1) :i, nduA,'0
w@af (x) A,

e Cac gioi han co ban:
sinx _

a) lim =1
x®0 x

X

b) 1im§?+l‘i —e

X® ¥ X¢

: 1 .
¢) lim—— =0 néu f(x) ® ¥ khi x ® ¥

X® ¥ f(x)

. 1 . .
d) im —— =¥ néufix) ® Okhix® a
x® +¥ f (X)
Vi du 3.4. Thong thuong khi tim giéi han cua ham s gip cac hang vo dinh
¥

¥
vo dinh. Sau day, gidi thi¢u mot s6 cach khir dang v6 dinh thong qua vi du cu thé sau:

0¥, ¥ - ¥,... ta phai tim cach bién d6i dé khir ching. C6 nhiéu cach nhau d khir dang

olo

a) Xét lim X1 B ;00
x®1 x" -] 8 Og
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+...+x +1)

Taco: X -1 _(x- D"
x"-1 (x-D""+...+x+1)
Do dé: lim —— L_m
x®1 x" -1 n
b) Xét jm M X1 & 00
X® 0 X g Og
Thuyc hién phép bién doiv1+x =y b x =y’ - 1
Khix® 0,y ® 1. Do d6
Vi+x-1 y-1 1 1
m =lim =lim =—
x®0 X y®ly -1 y®ly+1 2

-5
¢) Tinh hm,ll +X 1/1 +x dl Oo
X®0 ()
, 3 - 5 -
Ta vidt: \/1+x \/l+x \/1+X 1) R1+x - 1)
31+x i Pr+x-1 _1 1
©0 305 1

Do dé: hm./l +X - 15/1 X
x®0 X X® 0 X

x® 0

Vx ++/x 2,
o Jxrl gd

1

Cx ek “\/;

Pé khir dang nay ta chia ca tir va mau cho \/; dugc
\/ X +1 \/ 1+

Do do: i
x®+¥ “,X"I' x®+¥ 1+_
¢) Tim lin}é(\/x+ x-vx)  (d'ng¥-¥)

X® +
Khtr dang v6 dinh néy ta nhan voi luong 1ién hop va duoc

' &
Jxrvx - Vx = -
Jx+¢;+f T xrdx -
1 1

Khi do:
VX
11m (\/x+ - 4/x) =1lim =lim ——=
x+¥\/x+ X+/ X® +¥ ’1+l+1
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3.1.5. Vo cung bé va vo cing lé6n
a) Dinh nghia 1
e Ham sd f{x) goi 1a vo clng bé (viét tit 1a VCB) khi x ® a néu limf(x) =0

x®a
e Tir dinh nghia gidi han ctia ham s, ta suy ra rang néu f{x) ® A khi x ® a thi ix) = A
+ a(x). Trong d6 a(x) 1a mdt VCB khix ® a .
e Ham F(x) goi 1a v6 cung 16n (viét tit 1a VCL) néu lién|F(x)| =+¥

e D& dang thiy rang néu f{x) 1a mot VCB khi x ® « thi la mot VCL va nguoc lai

(x)

néu F(x) 1a mot VCL khi x ® q thi

la mot VCB khi x ® a.
F(x)

b) Tinh chit
+) Néu fi(x), />(x) 1a hai VCB khi x ® a thi f;(x) £ f2(x); fi(x)f+(x) cling 1a nhitng VCB
khi x ® a.
+) Néu fi(x), f2(x) 14 hai VCL cung dau khi x ® a thi f;(x) + f3(x) ciing 1a mot VCL khi x
® qg. Tinh cua hai VCL khi x ® a cling 1a mot VCL khi x ® a.
¢) So sanh cac dai lwong VCB
®  Dinh nghia 2: Gia su a(x), b(x) 1a hai VCB khi x ® a.

Néu “mf) EX) —0, ta noi ring a(x) 1a VCB béc cao hon b(x).
x® a X)
Néu lim# _y , ta ndi riing a(x) 1a VCB bic thip hon h(x).
x®a b X)
Néu 1im2(%) Z A (10, %), ta n6i riing a(x), b(x) 1 2 VCB cing bic.
x®a p X)
Vi du 3.5. 1) sin3x va x déu 1a VCB khix ® 0
Vi fim sin3x —lim sin3x 323
x®0 X x®0  3x

Nén sin3x va x 1aVCB cung bac.

- 1- cos2x 2sin? X X sin =~
i) lim— =" =lim——2 =limsin = lim~.—2 =0
X® 0 2X x®0  2x X® 0 2 x®072

X
2
P 1 —cos2x 1a VCB bac cao hon 2x.

a(x) ,

e Dinh nghia 3: Hai VCB khi x ® a goi 13 twong duong voi nhau néu lim =1. Ky

x®a b(x)

hiéu a(x) ~ b(x).
Ta c6: néu a(x) ® 0 khi x ® a thi:
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sina(x) ~ a(x), tga(x) ~ a(x), arcsina(x) ~ a(x), arctga(x) ~ a(x)
¢) Dinh ly
e Dinh Iy 1: Néu a(x) va b(x) 1a hai VCB khi x ® a, a(x) ~ a;(x), b(x) ~ b;(x) khix ® 0

thi fjm 20 _ 1, im 2 o
x®a g (X) x®a (X)

DO dO hm (X) m (X) b (X) a (X)O llm (X)
wab(x) ®iga(x) b(x) by(x)g @ b(x)
e Dinh Iy 2: (Quy tdc ngit bé cic VCB bdc cao)
Néu a(x), b(x) 1a cic VCB khi x ® a, b(x) 1 VCB bac cao hon a(x) thi khix ® a. a(x) +
b(x) ~ a(x).
Chung minh: That vay, ta co:
2004000 & B8, B

x®a a(x) X®a8 a(X)Q} x®a 3 (x)

Vi du 3.6. Chiing minh ring siny/xvx ~+xvx khix ® 0
3

Gidgi: Khix ® 0 thi sinyx+/x = sinx* ~ x

Sl = At =
b sin\/x\/; N\/x«/; khix®0 .

. .2 2 2 2
Vi du 3.7. Tinh lim sin 2x +arcsin” X - arctg x —lim 2x +X° - X :z
3

x® 0 3x x® 0 3x

Giai: Ta co: sin2x ~ 2x

3
4

arcsin’x ~ x?, arctg?x ~ x> khix ® 0

. sin2x +arcsin®x - arctg’x . 2x+x’- x> _2
Plim =lim ==
x®0 3x x® 0 3x 3
e Dinh Iy 3: Néu F(x)va G(x) 1a hai VCL khi x ® a, F(x) ~ F(x), G(x) ~ G;(x) khi x
® a thi: fim L) —fim 1)

X® a G(X) x®a GI(X)
e Dinhly 4: Néu F(x) va G(x) 1a hai VCL khi x ® a, G(x) 1a VCL bac thép hon F(x) khi
X ®a, F(x) + G(x) ~ F(x).
5
6
Vi du 3.8. Tinh lim— - +6x
80 12x° + x7 - 64/x
Tacod: 7x> - x’ +6x~ 7x° khix ® ¥
12x> +x% - 64/x ~ 12x° khix ® ¥
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- X +6x 7T

Iim = lim—— }
Vay: x®0 12 +x-6J_ @0 120 12

3.2. TINH LIEN TUC CUA HAM SO MOT BIEN SO

3.2.1. Cac dinh nghia

a) Pinh nghia 1: Cho 13 mot ham s6 xac dinh trong khoang (a, b), x 1a mot diém thudc
(a, b). Nguoi ta ndi rang ham sé f1lién tuc tai xo néu: lim £ (x)=f(x,)

Néu ham sb fkhoéng lién tuc tai x, thi ta noi £ gian doan tai x.
Vi du 3.9. Ham s6 y = x? + 1 lién tuc tai "xo | R.
Vi lim f(x) = hrn(x +1) =x” +1 =f(x,)

x® X

¢) Dinh nghia 2:
e Ham s f{x) lién tuc trai tai xo néu lim f(x) =f(x,).

x® x,

e Ham s f{x) lién tuc trai tai xo néu lim f(x) =f(x,).

x® x,

e Ham s6 f(x) lién tyc tai xo néu lim f(x) = lim f(x) =f(x,).

X® X X® X

¢) Pinh nghia 3: Ham s6 f dugc goi 1a lién tuc trong (a, b) néu né lién tuc tai moi diém
trén khoang d6. Ham sO f duogc goi 1a lién tuc trong khoang dong [a, b], néu co lién tuc tai moi
diém thudc (a, b), lién tyc phai tai a va lién tuc trai tai b.

3.2.2. Cac phép toan vé ham sd lién tuc

Tir cac dinh 1y vé gidi han cia tong, tich, thuong va tir dinh nghia ctia ham s6 lién tuc tai
mot diém, c6 thé d& dang suy ra:

a) Pinh Iy: Néu fva g 1a hai ham s6 lién tuc tai x, thi:

1. f+ g lién tuc tai x.

2. f.glién tuc tai x.

3. £ lién tuc tai xo néu g(xo) * 0.

g

b) Pinh Ij: Néu ham sb u = g(x) lién tyc tai xo, ham sb y = f{x) lién tuc tai uy = g(xo) thi
ham s6 hop y = (fog)(x) = flg(x)] lién tuc tai x.

Churng minh: Ta c6: %mj (x) =j (x), vi g lién tuc tai xo.

lim f(u) =f(u, ), viflién tuc tai uo.

u® U,

Do d6:  lim f[j (x)] =lim f(u) f(hmu) =f(u,) =f[j (x,)]-

X® X

3.2.3. Tinh chit ciia ham sd lién tuc
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Céc dinh 1y sau ddy (khong chimg minh) néu lén nhiing tinh chit co ban ctia ham s lién
tuc.

a) Pinh Iy 1: Néu ham sd f{x) lién tuc trén doan [a, b] thi n6 bi chin trong doan do, tic 1a
ton tai hai s6 m va M sao cho: m £ fix) £ M, "x 1 [a, b].

b) Pinh Iy 2: Néu ham sb f(x) lién tuc trén [a, b] thi nd dat gia tri nhé nhit m va gid tri
16n nhat M cua né trén doan Ay, tirc 13 ton tai hai diém x;, x, 1 [a, b] sao cho: fix)) = m £ fix),"x
fa, b]; fixz) =M fix)."x I[a, ]

¢) Pinh Iy 3: (dinh Iy vé gid tri trung gian). Néu ham sd f{x) lién tuc trén doan [a, b] , m
va M céc gia tri nhd nhét va 16n nhat cia nd trén doan do6 thi véi moi sb p nam gitra m va M,
ludn ton tai ¢ 1 [a, b] sao cho flc) =p.

d) Hé qua: Néu fx) lién tuc trén [a, b], fla).f(b) < 0 thi trong khoang (a, b) ton tai diém c
sao cho f(c) = 0.

3.2.3. Cac vidu

Vi du 3.10. X¢ét tinh lién tuc ctia ham s6

11-\2x-3 1
f =" 2-x X2 ix =2
51 (x =2)
Tacof(2)=1va
limf(x) —hm1 V2X73 iy X3 227 X%)

=2"1(2)

x® 2 x® 2 x®2 2-x x®2 - x

Vay ham sb khong hen tuc tai xo = 2.

Vi du 3.11. Chtng minh rang phuong trinh: cosx + mcos2x = 0 luén ¢ nghiém.

Gidi: Dit f{ix) = cosx + mcos2x, ham s6 lién tyc trén R

b (ZPO__ P p_~2

~=C0S—+mcos— =—
2 2

4 ¢
a%po—cos—p+mcos3—p £
o g 2 2
p f@O aSpo<0 theohequatasuyra$ _3_po f =0
84® &4 ¢ 8 )

Vay, phuong trinh ludn c6 nghiém.
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BAI TAP
1. Str dung dinh nghia vé gi61 han cia ham s0, ching minh r::ing:

: -1 oox-1

a) lxlérll(?ax—Z)—l, b) {;g}\/__l 2;

c) lim 2x- 1 :%; d) lima* = +¥ (a>1);
x®1 3x 42 3 x®1

2. So sanh céac bac VCB va VCB tuong duong. Khi x ® 0, hdy so sanh VCB g(x) = x v&i cac
VCB sau:

fi =tanx’; f, = M ;= \/m - 3 f4=1 —cosx;f5=arctan3/;.
3. Hay so sanh cac VCL sau (khix ® ¥):

a) f(x) =3x*+2x+5 va g(x) =2x +2x - 1;
b) f(x)= Yx+a va g(x) = Ux;
4. Tim cac gi6i han sau:
2 _ 2 _ _
a) lim> "1 b) limX 21,
¥ 2xT 45 w®¥ - xT+4
3 2
0 limZ %, & timit
X®¥ +1 ®2 x - 2
2 _ no_ .
&) lim—t X6 . f lim*L, nl ¥
®2 x7 - 12x+20 @1y -]

5. Str dung cac VCB tuong duong, tim céac gidi han sau:
a) lim sin Sx ’
<©0 In(1 + 4x)

Vl+x+x* -1

b) lim '
x®0 sin 4x
. s 2 2
. sin2x +arcsin” x - arctan” x |
¢) lim - ;
x®0 3x+4x
. 2 4 5
. (sinx- tanx)” +(1- cos2x)” +x
d) lim . — — ;
x®0 7tan’ x +sin” x +2sin” x

6. Tim gi61 han mot phia cua cac ham so sau:
xt-1
| x-

7. Tim céac gi61 han sau

a) fx)= x® O.

khix ® 1;  b) fo)=25% i
X

x> +x-1 . X-4 . Al+x-1
a) im ———— b) lim ; ¢) Iim——
x® ¥ 2X +1 X® 2 X-2 x® 0 X
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BAI 4: CAC GIA TRI LUQNG GIAC

4.1. PHEP PO GOC
Chung ta hiy bat diu mé ta 1am thé nao dé tao nén cac gdc. Mot phan ciua dudng thing
Xuét phat tor mot diém duoc goi la mdt tia.
Piém O duoc goi 13 gdc cua tia. Mot goc duoc hinh thanh boi viée quay xung quanh diém
géc cua n6 véi mot goc duoc ki hi¢u bdi a . Vi tri dau cua tia dugc goi la canh dau cua gbc. Vi
tri cudi cta tia sau khi quay duoc goi 1a canh cubi cia goc. Piém O duoc goi 1a dinh cua goc.
Néu 4 va B 1a cac diém trén cac canh dau va cudi ciia goc thi ta c6 thé goi a 1a goc AOB. S& 1a
thuan tién néu chung ta dat cac géc trén mot mat phéng toa do sao cho dinh cua géc nam & géc
toa dd va canh dau cua gbc la tryc Ox duong. Su sép dat nay dugc goi la vi tri chuan cua 1 gobc.
Khi mot goc thu duoc boi viée quay canh dau ngugc chidu kim déng ho thi ta ndi rang goc
1a goc duong. Khi goc thu dugc bang viéc quay canh dau theo chiéu kim dong ho thi ta ndi goc
l1a gbc am.
4.1.1. Pon vi do do
Ta da biét duong tron ban kinh R c¢6 do dai bang 2pR va co sb do bang 360°. Néu ta chia
duong tron thanh 360 phan bang nhau thi moi cung tron nay c6 do dai bang % = %Vé 6 sb
do bang 1°, goc & tam chian mdi cung d6 c6 s6 do bang 1°.

Vay cung tron ban kinh R ¢6 s6 do a° (0°< a <360°) thi c6 do dai la %R .

Vi du 4.1. - Sé do cia %dudng tron 1a %.360= 270° Cung tron ban kinh R c6 sé do 72° thi

p.72 , _ 2pR
0 5
4.1.2. Don vi do radian

Mot don vi khac dugce sir dung nhiéu trong toan hoc, khoa hoc va ki thuat 1a radian. No t6

codo daila

ra thuén loi khi tinh d¢ dai cung tron.

Dinh nghia: Cung trong c6 d6 dai bang ban kinh dugc goi 12 cung c6 s6 do 1 radian, goi tat
1a cung 1 radian. Goc ¢ tAm chin cung 1 radian, goi tit 13 goc 1 radian. 1 radian con viét tat 1a 1
rad.

Vi du 4.2. Bé hinh dung goc Irad ngudi ta quin doan diy dai bang ban kinh dudng tron
quanh duong tron d6. Hay lam diéu trén va do xem goc 1rad xap xi bang bao nhiéu do ?

+ Xét cac cung cua dudng tron ban kinh R. Vi cung tron c6 d6 dai bang R thi c¢6 sb do 1rad
nén:

- Toan bo dudng tron ( do c6 do dai bang 2pR ) ¢b sb do radian 1a 2pTR =2p

- Cung c6 d6 dai bang 1 thi c6 s6 do radian 1a a :%.
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Vay cung trong ban kinh R ¢6 s6 do a rad thi c6 d6 dai 7 =aR, va khi R = 1 (tirc 1a trén
duong tron don vi) thi do dai cung tron bang sb do radian cta né.
+ Bay gio, ta xét quan hé giira s6 do radian va sé do do cua ciing mot cung tron. Gia sir cung
tron c6 dd dai 1. Goi @ 1a s do radian va a 1a sd do d6 cua cung do6. Khi do, theo cac cong thirc
_ pa a

vé do dai cung, ta co: / =aR =—R, Suyra a_a.
180 p 180

Vay, cung c6 s do 1 radian thi c6 s6 do do 1a @, tirc 1a: 1rad = (@)0 »57°1745.
P P

Cung co s6 do 1 do thi ¢6 s6 do radian 1a lpﬁ’ tuc la: 1= lpﬁrad » 0,0175 rad.
Chii y: Vi tinh chat ty nhién va thong dung cua radian, nguoi ta thuong viét chit radian hay rad
sau s6 do cua cung va goc, chang han %rad cling duogc viét 1a %

Ghi nho: Bang chuyén do6i s6 do do va so do ra dian cua mot so6 cung tron.

Do 30° 450 60° 90° | 120° | 135° | 150° | 180° | 270° | 360°

N ERERIES
3 | 4 | 6 2

: P
Rad — 2
adian p p

AT
w | T
N | O

4.2. CAC GIA TRI CUA HAM SO LUQNG GIAC VA CAC PANG THUC CO BAN
4.2.1. Cac gia tri ciia ham s6 lwong giac
Néu goc luong giac c6 sb do o, 0£a £p , thi cac gia tri lwong gidc ciia n6d bang cac gia tri
lugng giac cua goc hinh hoc Ouv da hoc trudc day. Vay ta co bang sau:

2

Goe | o | P [ P[P P |22 3 % |
6 4 3 2 3 4 6

Sin a 0 1 ﬁ ﬁ 1 ﬁ ﬁ 1 0
2 2 2 2 2 2

Cosa | 1 £ £ 1 0 L _ﬁ _ﬁ -1
2 2 2 2 2 2
1 1

Tana | 0 | —= 1 NG [ 3 -l 50

Cota | || | 3 1 — | 0 |-—= 1 N
ota 3 \/5 »\/5 - -4/3
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Chii y: Khi méi biét mot gia tri lugng gidc ciia goc a, ta c6 thé dung cac cong thirc luong
gidc (6 muc 4.2.2) va ddu cua gia tri luong gidc dé tinh toan cac gia tri lugng giac con lai cla
gbc a.

4.2.2. Cac ding thirc co ban

i). Vi cac goc luong giac o + k2x, ki Z cung xac dinh mot diém M trén dudng tron luong
giac nén ta co: cos(@ +k2p)=cosa ;sin(@ +k2p) =sina .

ii). Véimoi o, taluén co: - 1£cosa £1; - 1£sina £1

iii). V6i moi o, ta ludn co: cos’a +sin“a =l.

iv). TUr y nghia hinh hoc ndi trén, nén véi moi k1 ¢ , ta co:

tan(a + kr) = tana ; cot(a + k) = cota (khi cdc biéu thirc c6 nghia).

v). Ttr dinh nghia tan va cotang va tir cong thirc sin’a + cos’a = 1, suy ra ngay cic cong

thire :

Khicosa' 0,tacod: 1+tan’>a =

cos’a

Khisina ' 0, tacé: 1+cot? a=——.
sina

4.2.3. Gia tri lwgng giac cua cac goc co lien quan dac biét:
* Hai géc doi nhau: cos(—a) = cosa
sin(—0)) = —sina
tan(—o) = —tana
cot (—a) = —cota
* Hai goc hon kém nhau n:
sin(o+7m) = — sina
cos(o+m) =— cosa
tan (a+m) = tana
cot(o+m) = cota
* Hai géc bu nhau: sina = sin(180° — a)
cosa = — cot(180° — o)
tano = — tan(180° — @), a * 90’
cota = — cot(180° — a), 0° <a <180°.
* Hai géc phu nhau: sin(n/2—a) = coso
cos(m/2—a) = sina
tan(n/2—a) = cota
cot (7/2—a) = tana.
Vi du 4.3. Cho a, n < a < 37/2 . Hiy tim cosa, néu biét sina = — 4/5.

Gidi: Do < a < 3m/2. Nén cosa < 0, tir d0: cosa = -+/1- sin*a =- %
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1 Q} 1
Vi du 4.4. Cho a, — 7w /2 < a < 0 . Hay | | tim
NG ! 0 !
cosa, sina, biét tana = - - P i | D x
Giai: Do —-n /2< a < 0 nén cosa > 0. Vay, : : tr
1 1 4 : y =cota |
cos’o = = = ' Hinh 1.19 '
2 inh 1.
l+tan’a |, 5 9
Suy ra: cosa = %Vé tir d6 sino. = cosa.tana = - g .
4.3. HAM SO SIN VA COSIN
4.3.1. Ham s6 sin
Ham s6 y = sinx, xac dinh "x TR, 1dy gi4 tri trén
[~1;1] 13 ham s6 1&, tudn hoan chu ky 2p . g
D6 thi ctia ham s6 y = sinx nhu hinh 1.16. -1
4.3.2. Ham sb cosin \ . /
Ham s6 y = cosx, xac dinh "x IR, 14y gia trj trén  -p 'p 0 P\ 3 2
[-1; 1] 13 ham s6 chin tuan hoan v&i chu ki 2p . -1 )
D6 thi ciia ham sb y = cosinx nhur trong hinh 1.17. Hinh 116 y = sinx
4.4. HAM SO TAN VA COT
4.4.1. Ham sb tan \ / \ )
Ham s6 y = tgx (hay y = tanx) xac dinh trén W o |0 p\\’ry x
i \i(2k+l)%p,“ k1 (Zg, ldy moi gia trj trén R, 1a ham - y = cosx
] ! . ] Hinh 1.17
so 1¢, tuan hoan voi chuky p .
D6 thi ctia ham sb y = tanx nhu hinh 1.18. : Yo :
4.4.2. Ham sb cot i i i
Ham sd y = cotgx (hay y = cotx) xac dinh trén . . .
i \[kp," kT ¢}, 14y moi gia tri trén R, 1a ham sb 1¢, tudn : : |
| \[kp |, lay moi gia tri oL,
hoan véichuky pP . 2 12 12
Db thi cia ham s y = cotx nhu hinh 1.19. | | |
4.5. HAM SO NGUQC VA PO THI CUA CAC HAM | Yt
SO LUQONG GIAC NGUQC Hinh 118
e Ham 56 y = arcsinx (doc 13 ac-sin-x)
P.pP

Xét ham sb [ :[- 3’3] ® [- L1], xa y =sinx. Trong khoang xac dinh nay, f la mdt song

anh nén nd6 c6 ham sO nguge, ky hiéu la [,
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], ya x =arcsiny (doc la x bang ac-sin-x), (x 1a “cung c6 sin bang y”),

e (-

N | T
| O

nghia la y =sinx, x1 [—%;%], hay x =arcsiny.

Véi qui udc dung chir x dé chi doi so6 va dung chir y dé€ chi ham s6 thi ham s6 ngugc cua

y =sinx voi x1 [—%;%] 1a ham s6 y =arcsinx.

Ham sd y =arcsinx c6 mién xac dinh 13 khoang dong [—1; 1] va mién gia tri 1a khoang

dong [ - %;%] va 1a mot ham s6 tang.

e Ham 56 y = arccosx (doc 13 ac-cos-x)

Xét song anh f :[0;7] ® [- 1], xa cosx. Ham sb f don diéu giam trong doan [—1, 1], ¢6
ham sb nguoc  f:[-LI]® [O;p], ya x =arccosy. (doc la «x bing ac-cosy)
(x 1a cung co cos bang y), nghia 1a y =cosx, xI [0;p]U x =arccosy. Theo quy wdc trén ta viét
ham sb nguoc cua y =cosx Vvoi x1 [0;p] 13 ham sb Yy =arccosx.

Ham sd y =arccosx c6 mién xac dinh 1a khoang déng [- 1; 1] va mién gia trj 1a khoang

dong [0;p] va 1a mot ham s giam.
Vi sinx =cos(%— x) nén co thé suy ra arcsinx +arccosx :%.
e Ham s6 y = arctanx (doc 14 ac-tang-x)
Xét ham s6 y =tanx voi xT (- %;%), ham nay 1a mdt song anh nén c6 ham nguoc la
x=arctany (doc 1a x bang ac-tang-y) (x la cung c6 “tang” la ), nghia la

y =tanx,x1 (- %;%) U x =arctany.

Theo quy uéc di néu, ta viét ham nguoc cia y =tanx voi x1 (- %;%), la y =arctanux.
Ham s6 y =arctanx c6 mién x4c dinh 13 toan truc s6 R va mién gia tri 1a khoang mé (- %;%)

va 1a ham sd tang.
e Ham sé y = arccotr (doc 13 ac-co tang-x), mién xac dinh 13 R va mién gia tri 1a khoang
mo (0;P ) va 14 ham sb giam.
Ham sd y = cotanx véi xI (0;p) c6 ham s nguoc 1a x =arccot y (doc 1a x bang ac-co-
tang y) (x la cung c6 co-tang la y), nghiala y =cotx, 0 <x <p thi x =arctany. Khi d6 theo

quy udc thi ham sé y =cot x voi x1 (0;p) c6 ham sb nguoc la y =arc cot x.
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Ham s6 y =arccotx c¢6 mién xac dinh la toan tryc s0 | va mién gia tri 1a khoang mé
(0;p) va la ham s6 giam.

Dé thay ring: arctan x + arc cot x =P

Do thi cac ham sd lugng giac nguoc dugc vé ¢ hinh 1.20.

y
y
% ........... p
P
T . &
______ P _=1 0 1 X
2
y = arcsinx y = arccosx
y y
_____________ L P

y=arctgx \
0 X P
2 _
x—arccotgx
_______________ po---m-m----

P 0

X

Hinh 1.20
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BAI TAP
1. Hiy xé4c dinh diu cua cac s6 sau :

a) sin156°; cos(—807) : tan556°;tan(-l7?p)
. 3p \ & po .z P
b) sin(a +> ;cos(a-—) vatanca - — -, biet 0 <a <—.
) sin(@ +8); cos(a - ) vatan - 5 :
2. Tinh gia tri lugng gidc cua cac goc sau :
a)-%+(2k+1)p ; b) kp c) %+kp d) %+kp,"ki Z

3. Tinh céc gia tri lugng giac cua goc a trong cac truong hop sau :

a) cosa= %, sina <0

1
b) sina = -—,B<a<3—p

32
1
c) tanazz,-p <a<0

4. Pon gian biéu thuc:

a) \/sin*a +sin’ acos’a
1- cosa 1 ,

b) ———- (gid str sina ' 0)
sin” a I +cosa

1- sin“acos’ a

- cos’a (giasicosa ' 0).

c)

cos’ a
5. Ching minh dang thirc sau:
a) cos*a —sin*a = 2cos?a — 1

1 +sin’
b) ST Ay tanta

1-sin’a

¢) tan’a — sin’a = tan’asin’a.
6. Cho biét sina — cosa = m, hiy tinh sin’a — cos’a.

33



BAI 5: VAN DUNG PINH THU'C CUA MA TRAN VUONG GIAI HE PHUONG TRINH
TUYEN VA UNG DUNG
5.1. MA TRAN
5.1.1. Khai niém ma trian
Dinh nghia: Mot bang chir nhat gdbm m’ n s6 duge xép thanh m hang, » cot nhu sau:

;N

?’all alZ aln L:I
e u
Aa a a Y . \ A A ~ r
A :g T 2”3 duogc goi 1a mot ma trdn cé m’ n.
é u
gzml amZ anm 0

Ma tran duoc viét nhu trén goi la dang téng quat cua ma tran.
Céc sb m, n 1a nhimg s6 hiru han, nguyén duong, a;la phan tir ciia ma trdn 4 nam & hang
thhe 7 vacottha j,i=1,2,..,m;j=1,2,..,n.

Ma trn A con duogc viét duéi dang thu gon A4 =[a;],.,» hay 4=(a;)

mxn? mxn*
5.1.2. Vi du vé ma tran va quy wéc
d 2 3u

Vidu 5.1. Ma tran 4 =g N
& 5 6q

la ma tran c& 2x3, véi cac phan t la: «,, =1, a,, =2,

a, =3, a,, =4, a,, =5, a,; =6.

Quy woée: Nguoi ta quy udc, ma tran chi c6 mot hang dugc goi 1a ma tran hang, ma tran
chi c6 mot cot dugc goi la ma tran cot.

Khi m =n, ta c6 ma trdn c6 » hang, n cdt, dugc goi 1a ma tradn vudng cép n hay ma tran
cap n.
a, ctama trin cap n duoc goi la duong

Puong thang di qua cac phan tir a,,,a,, ,..., 4, ,...a,,
chéo chinh ctia ma tran.
Tap hop tat ca cac ma tran cap n duoc ky hiéu la M .-
Ma tran khong 13 ma trin ma tit ca cac phan tir ciia n6 déu bang khong.
5.2. PINH THUC
5.2.1. Pinh nghia va tinh chat

e,  ap K a;, u

€ u
. ~ N e pNe) a K a g
Dinh nghia 1: Cho ma tran cap n, 4 :g 2 22 2n 3

é
élnl anZ K a 0
Néu bo di hang thir i va cot thir j cia ma trin A4, ta thu duge ma tran con cép (n- 1), ky

hiu la M va goind la ma trgn con cua ma trén 4 ung voi phén t o, .
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e ay, a;u

Chang han, v61 ma tran cap 3 c6 dang: 4 :ga21 a, a, 3
&5 ay,, ayf
Ta c6 cac ma tran con cap 2 sau:
&, apu &, dayu &1, a,u
M, =é u» M, =é u> M3 =é u»
& d( &3 Ay g &3 dn U
&, a;u &, a;u &, a,u
M,, =é u» M,, —é u» M,, —é u»
&y dx & Ax &3 dn U
&, a;u &, a;u &, a;u
M, =é u» M, —é u» M, —é u-
2 43 &y Ax &y Adn U

Dinh nghia 2: Dinh thirc cia ma trdn 4 1a mdt s0, ky hiéu 1a det(4) hay |A

, duoc dinh

nghia bang phuong phap quy nap nhu sau:
Néu A 14 ma tran cap 1: 4 :[aHJ thi det(4) =a,,.

£ \ A A &, a,u
Néudlamatrancap2: A=g ' ° g» thi
& dxn
a, 4y
det(A4) = =a, det(M ) - a,, det(M ,) =a,,.a,, - a,,.a,,
2 Ay

e, 4, a;3u

Néudla matancp3: A=, a, a, thi

&, as ayf

det(4) =|a,, a,, ay|=a, det(M,)- a,,det(M,,)+a,; det(M ;).

as Gy Ay
Tong quat, néu 4 13 ma tran céap n thi:
det(4) =a, det(M,,)- a, det(M,,) +...+(- 1)*"a, det(M, )

=a (- D"a,, det(M, ). ©)

j=
(Cong thire (1) goi 14 cong thirc khai trién dinh thirc theo hang 1).
Dinh thirc cia ma tran cip n goi 1a dinh thirc cip n. Dé ky hiéu dinh thirc, ngudi ta dung

hai gach dimg dit ¢ hai bén bang sb:

Vi du 5.2. Tinh c4c dinh thtrc:

15
a) A= =1.6- 2.5 =-4.
2 6
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1 2 3
b) B=|-4 5 ¢ =I.
7-8 9
5.2.2. Céc tinh chit cia dinh thirc
Tinh chit I: det(47) = det(A).
H¢ qua: Moi tinh chat cia dinh thire dd ding khi phdt biéu vé hang thi ciing ding trong

562-46
-8 9 17 9

‘+3.

-4 5
B ‘ =93- 2.(- 78) +3.(- 3) =240.

phat biéu ta thay hang béi cét.

Tinh chét 2: Pinh thirc doi dau néu cé mot trong 2 diéu kién sau:

- P6i ddu ciia tdt ca cac phan tir ciia 1 hang ndao do.

- P6i ché 2 hang nao dé cho nhau.

Tinh chit 3: C6 thé khai trién dinh thirc theo mét hang hodc mot cot bat ky.

Tinh chat 4: Mot dinh thirc néu c¢é mot hang (hoac mot cot) toan la s6 khong thi bcing
khong.

Tinh chat 5: Khi nhén cdc phcfn tr ciua mot hang hodac mot cot voi cung mot $O k10 th
dwoc dinh thire méi gdp k lan dinh thic cil.

2 3 23

1 2| 4 8

Vidu5.3. 4 = =16- 12 =4.

H¢ qua:

- C6 thé rit thira s6 chung ciia mét hang (hodc mét cot) ra khéi dinh thirc.

- Mét dinh thire c6 hai hang (hodc 2 ¢ét) twong ting ty 1¢ thi bang khong.

Tinh chit 6: Khi tdt cd cdc phan tir cia mét hang (hay mét ct) ¢é dang tong cia hai sé
hang thi dinh thirc dé cé thé phdn tich thanh tong cia 2 dinh thire, ching han nhu:
a, a',

] n 1
a,, ap,ta,, a,; ayp

] " ] " ‘
Ay Aypta | |y Gyp| |4y a'p

Tinh chét 7: Pinh thirc bang khéng néu c6 méthang (cét) la t6 hop tuyén tinh ciia cdc
hang (cot) con lai.

Tinh chit 8: Pinh thirc khéng doi néu ta dp dung phép bién déi sau: cong k lan hang r
vdo hang s, cac hang khdc van gii nguyén (kh, +h, ® hy ).

Tinh chdt 9: Dinh thirc ciia ma trdn dang tam gidc bang tich cdc phdn tir nam trén dwong
chéo chinh.

Tinh chat 10: Néu A, B la 2 ma trdn cung ccfp thi: det(AB) =det(A)det(B).

5.2.3. Tinh dinh thirc bang phwong phap bién doi so cip

e Cic phép bién doi so cdp thwong diing

Ta c6 thé tinh dinh thuc béng dinh nghia hodc ap dung cac tinh chit cua dinh thtc dé bién
d6i don gian dan rdi tinh. Cac phép bién doi so cap ddi véi dinh thirc co thé ap dung dbi véi
hang hodc voi cot, va dugc néu ¢ bang sau:
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Cdc phép bién doi dinh thirc Tdc dung

Nhan mét hang (c6t) nao doé véi k' 0. Dinh thtrc gip 1én & lan.
Doi chd 2 hang (cot) ndo do. Dinh thirc d6i dau.
Cong (k lan hang ) vao hang s (tu’(mg Dinh thirc khong dbi.

o dﬁ’mloﬂmh) thurc bang bién déi so cap

Budc 1: Dung cac phép bién d6i so cip dua dinh thirc vé dang tam gidc trén.
Budc 2: Ap dung tinh chat 9 dé tinh dinh thirc.
Vi du 5.4. Hay tinh cac dinh thuc sau:

s 2 -1 0 3
a) A=3 -6 9|; b) B = 2 -1
- 301
0 2 1
Gidi:
0 1 35 -2 3
a)A=p -6 9/=-3J0 1 5(%h2®h2,hl®h2,hz®hl)
2 61 P 61
1-2 3
=30 1 5 (- 30, +h, ® By)
010 -5
1 -2 3
=30 1 s (- 108, +h, ® h,)
0 0-55

=165.

2 -1 0 3 |2 -4-6 3
11 2-1 |1 2 4-1
-1 02 31| 1111
o 1 21 |0 0 0 1

2-4-6] |-4 2 -6

b) B =

=| 1 2 4 |=1-2 4 )|=
-1 1 1 0 0 1
-4 2
= :8-10:'2.

5-2

5.3. HE PHUONG TRINH TUYEN TiNH
5.3.1. Cac khai niém co ban
o Dang tong qudt ciia hé phwong trinh tuyén tinh
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Dinh nghia 1: H¢ phuong trinh tuyén tinh g6m m phuong trinh, n an co dang téng quat
Tayx, +apx, +..+a,x, =b
=b
n 2 (1)

X, +...+a, x, =b

mn--n m

[ Ay X, +apX, +...+a,, X
nhu sau: | !

Trong d6 x,,x,,...,x, la cac an s0; a, la cac h¢ so cua an; b, la cac h¢ so tu do.
Khi m =n, ta c6 mot h¢ vuong.
Khi b, =0, " i =1,m, hé (1) goi 1a h¢ phuong trinh tuyén tinh thuan nhat.

Dang ma trdn ciia hé phwong trinh tuyén tinh

&y, ap K a, u &, U
é u & u
. A a K a, ;.. A 1A K A 11 A A
Ta goi ma tran A4 :§a21 2 " U 13 ma tran hé s6 cua hé, b :éb2 Ula ma tran cot
€ et u &M u
é u é u
ézml amZ K amn 0 &m l:l
éx, u
é u
tu do va x —&2 0 |3 ma tran cot an.
éav u
e u
é%. O

Khi d6 hé (1) viét duoc dudi dang ma tran nhu sau: Ax =b.

5.3.2. H¢ Cramer va phuwong phap Cramer

Dinh nghia 2: Hé phuong trinh tuyén tinh c6 s6 phuong trinh bang sé an (hé vudng) va
dinh thirc ciia ma tran hé s6 khac khong (det(A4) ' 0) goi 1a h¢ Cramer.

Dinh Iy 1: Hé Cramer c6 nghiém duy nhdt x Z[x,,xz,...,x,, ]T, dwoc tinh bang cong thirc

det(4, .
sau: x, = de ((A]))’ Jj=12,...,n. Trong do A la ma tran hé so cua hé, A; la ma trdn suy tir A
et '
bang cdch thay cét j boi cdt vé phai B.
iox +2x, =6
Vidu 5.5. Giai hé |- 3x, +4x, +.6x, =30
{ - X, - 2x, +3x; =8.
I 0 2
Gidi: Taco: det(4) =-3 4 6|=44"0.
-1 -2 3

Thay c0t j boi cot B ta dugc:
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6 0 2
det(4,) ={30 4 6|=-40P x,

_det(4) _-40 _ 10
det(4) 44 11°

8 -2 3
1 6 2 det( A
t
det(Az):'3 30 6:72|3 X, = e( 2):2:E;
det(4) 44 11
-1 8 3
1 0 6 det( 4
det(4,) =[-3 4 30[=152bP x, = et(4;) :E :ﬁ.
1 -2 3 det(A) 44 11

10 18 38

Vay hé da cho c6 nghiém duy nhét 13 x, =- T TR TR

Vi du 5.6. Dung phuong phép dinh thirc gidi cac h¢ Cramer sau:

i 2x-y-z=4 i x+y+2z=-1
a). -:'-3x+4y- 2z =11. b). -:’-2x—y+3z =-4.
[3x-2y+4z =11 Tax+y+dz=-2
Gidi: a). Viét lai hé dudi dang ma tran: 4.X = B, trong do:
€ -1 -luexu  eédd
A=g 4 -25,){:?3,1{ :2113
8 -2 44y € g ly
2 -1 -1
Do det(4) det(4) =3 4 -2|=(32+6+6)- (-12+8-12)=60" 0.
3 -2 4

Nén hé da cho 1a hé Cramer.
Taco: D =det(4) =60;

4 -1 -1 2 4 -1 2 -1 4
D =11 4 -2/=180; D,=[3 11 -2[=60; D, =3 4 11]=60.
11 -2 4 3 11 4 3 -2 11
Ta c6, hé c6 nghiém 1a: x =2 =3,y =22 =, =2 ;.
D D D
Vay, hé ¢6 nghiém duy nhat: (x, y, z) = (3, 1, 1).
1 1 2
b). Tuong ty cau a) ta c6: det(4) =|2 -1 2[=6" 0.
4 -2 4

D, =6;D, =12;D, =-12.
Vay, h€ c6 nghiém la: (x, y, z) = (1; 2; =2).
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5.3.3. Ung dung giai h¢ phwong trinh tuyén tinh trong nganh cong nghé thong tin

Pé van dung kién thic toan vao viét phan mém trong nganh cong nghé thong tin can qua
nhiéu bude thuc hién, tuy nhién budc quan trong nhét 1a viét thuat toan cho mot bai toan nao do,
roi tir thuat toan nay van dung kién thuc vé lap trinh viét ra phf?m mém chay trén hé h¢ diéu hanh
dé cho ra két qua bai toan.

Chang han, dé giai hé phuong trinh tuyén tinh 3 4n trén mot hé diéu hanh nao d6 ta can
viét ra thuat toan, diéu nay duoc trinh bay trong bai 3 (chwong 2) cta gido trinh nay.

BAI TAP
1. Hay tinh c4c dinh thirc sau bang nhiéu cach (dinh nghia va bién d6i so cip)
I 1 1 0 1 1 I 1 1

A=-1 0 1f; B=l 0 1; c=( 2 3;
-1 -1 0 1 1 0 1 3 6
31 11 1 1 1 1 0 1 11
1 3 11 1 2 3 4 1 0

D = ; E= ; F =
1 1 31 1 3 6 10 1 a
1 1 1 3 1 4 10 20 1 b ¢

2. Tinh cac dinh thirc sau:

-2 30 1 2 -3

a) A=| 1 -1 5[; b)B=|-1-3 4|;

4 2 7 2 1 -1
1 -3 1 4
1 5 2-3 2-b2
¢) C= : d)4=p 1 5
2 -2 6 3
2-4 3
0 2 -1 2
2 m+2 4
3.Chodinhthtc D=lm m 0] .Tim m dé D=0.
1 2 m
2+2m 1 4
4.Cho dinhthtc D=[-3 -1 - m|.Tim m dé D> 0.
3+m 1 m
X X -1 -1
. 1 -1 -1
5. Giai phuong trinh : * - =0.
1 0 1 1
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x 1 0 0
\ 1 0 O
6. Giai phuong trinh =0.
| x 2
-1 -1 2 x
7. Giai hé cac phuong trinh sau bang phwong phap Cramer
i2x -2y-z=-1 13x +2y+z=5
a): 2y+z=1 ; b):’2x +3y+z =1 ;
Lox+ yaz=1 1 2x+y +3z =11
. i X, = 3x, +4x, =-5
% -yrz=l ! 2x, +3x, =-4
- X - X X, =-
o) f2x +y+z=2 ; di P
i i X+ x,- 5x; +5x, =-7
| 3x + y +2z =0 -
$3x, +2x, - 5x, =12.
8. Giai va bién luan theo cac tham sb cac hé sau
ix -y+2z=3
ix-2y=5 i yres
i b)i 2x +ay+3z =1
i 3x +ay =1. i

L3x+3y + 2z =4,
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CHUONG 2: MOT SO UNG DUNG TOAN HOC TRONG NGANH
CONG NGHE THONG TIN

I. Muc tiéu chuwong:

Sinh vién 1am chu kién thac mot sb nodi dung toan co ban vé logic toan, hé s6 dém, dic
biét 13 hé dém nhi thirc duoc van dung trong ngdn ngit cong nghé thong tin, dua ra khai niém vé
thuat toan va ting dung cua thuét toan.

II. Noi dung chwong:

Sinh vién ndm dwoc cac kién thire vé logic ménh dé, cac phép toan vé logic van dé,
ap dung céc dinh ly, tinh chat co ban cua dai sb logic dé van dung vao nganh cong nghé
thong tin, ... ; Hiéu va ndm duoc kién thie vé cac hé dém: hé dém thap phan, hé dém nhj phan,
hé dém bat phan, h¢ dém sb thap luc phan. Van dung vao hé thé)ng ) gial mot s6 bai toan trong
tin hoc; Nam duoc cac kién thic vé thuét toan, cach xay dung thuat toan cho cac bai toan. Tu
d6, danh gia ti wu cta timg thuat toan trong ngdn ngit 1ap trinh va tmg dung phan mém cua
nganh cong nghé¢ thong tin, ...

BAI 1: LOGIC TOAN VA UNG DUNG
1.1. Logic ménh dé
1.1.1. Ménh a@é
Trong toan hoc nhiing khang dinh c6 gi4 tri hodc dung hodc sai ta goi nhiing khang dinh
d6 1a ménh dé.

- M6t ménh dé dung 6 gia tri chan 1y 1a 1.

- M6t ménh dé sai c6 gia tri chan 1y 14 0.

Vi du 1.1. a) Ménh dé “2 la s6 chan” ¢6 gia tri 1a 1

b) Ménh dé “Mat troi quay quanh trdi dar” ¢ gia tri 13 0

- Tinh dung sai c¢6 thé chwa xac dinh hodc khong biét nhung chic chin hodc ding hoic
sai cling 12 ménh dé. Mot ménh dé khong thé vira dung vira sai hodc khong thé khang dinh duoc
tinh dung sai cia no.

Vi du 1.2. Cic cau sau day, cau nao 1a ménh dé, cau nao khong phai 1a ménh dé? Néu 1a
ménh dé hay cho biét tinh ding sai ctia no.

a. Khong duoc di 16i nay! b. 7 1a s6 nguyén to.

c. Bay gio 1a may gio? d. Tai va ban cung di hoc.

e. Phuong trinh x? + 2015x — 2016 = 0 v0 nghiém.

Huréng dan: Cau a, ¢ khong phai 13 ménh dé.

Cau b la ménh dé ding, cau e 1a ménh dé sai, cau d 1a ménh dé chua x4c dinh dugc tinh
ding sai.

1.1.2. Kién thirc co ban vé logic ménh dé

a. Cac phép todan logic co bdan
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- Cac ménh dé ky hi€u boi cac chir cai in hoa: 4, B, C, X, Y, Z,... ching dugc goi la cac
bién ménh dé so cap.

- Cac ménh dé sir dung céc lién tu: “khong”, “va”, “hoac”, “néu .... thi.....” lién két cac
ménh dé so cip ta goi 1a ménh dé phic hop. Ung v6i mdi lién tir chung ta c6 mot phép toan
logic.

- Phép phii dinh: Phu dinh ciia ménh d& 4, ky hiéu 1a 4. Bang gia tri chan 1y:

A A
1 0
0 1

- Phép héi: La phép toan logic cho tng v6i hai ménh dé so cap 4 va B mot ménh dé mai,

ky hiéu 1a4UB (hodc viét gon 1a AB). Bang gia tri chan Iy:

- Phép Tuyén: La phép toan logic cho tmg v&i hai ménh dé so cap 4 va B mot ménh dé

A B AUB
1 1 1
1 0 0
0 1 0
0 0 0

mai. Ky hiéu la: 4 UB ( hodc viét 1a 4 + B).

Bang gia tri chan ly:
A B AUB
1 1 1
1 0 1
0 1 1
0 0 0

- Phép kéo theo ( “Néu ... thi ...””): La phép toan logic cho ing v&i hai ménh dé so cip A

va B mot ménh dé méi, ky hiéula 4P B (doc 1a néu 4 thi B).

Béng gid tri chan 1y:
A B AP B
1 1 1
1 0 0
0 1 1
0 0 1

- Phép twong dwrong (con goi la dang gid): La phép toan logic cho tng v&i hai ménh dé
s0 cAp A4 va B mdt ménh d& méi, ky hieula4U B.
Bang gia tri chan ly:
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o|lo|—|—|
Ol—=|o|—=|
HOO)—‘C’

b. Cong thirc logic ménh dé

Tir cac bién ménh dé so cép, nhd cac phép toan logic co ban ta 1ap dugc cic ménh dé
phuc hop, chung dugc goi 1a cac cong thirc. Ta thuong ky hiéu cong thure boi céac chit céi F, G,
H, ... Chang han cong thirc sau:

+ F=((A4UB) b ().

+ G=(APbP Bb Q).

+ H= (4B U B).

c. Cong thirc twong dwong, cong thivc dong nhit diing, dong nhdt sai

Hai cong thirc F va G duogc goi la twong duong logic néu chiing cing nhén gia tri chan 1y
gidng nhau véi moi hé thong ciia cac bién ménh dé so cap.

Ky hiéu: F=G.

Cong thirc F duoc goi l1a dong nhat dung (hang ding) néu né nhan gia tri 1a 1 véi moi hé
thong gia tri ciia cac bién ménh dé so cap, ky hiéu: F © 1.

Cong thie F duoc goi 1a déng nhét sai (hing sai) néu né nhan gia tri 1 0 véi moi hé
thong gia tri ctia cac bién ménh dé so cap, ky hiéu: F © 0.

Vi du 1.3. Chting minh rang:

F=G. V6iF=((AUB)b C),G=APb (Bb O).
Gidi: Pé chimg minh hai cong thirc logic twong duong ta 1ap bang gié tri chan 1y.

A|B| C |AuUB |BP C| (4UB)P B) | 4b BP C)
1|1 ] 1 1 1 1
1| 1] o 1 0 0 0
1o 1 0 1 1 1
10| 0 0 1 1 1
01| 1 0 1 1 1
0|10 0 0 1 1
00| 1 0 1 1 1
00| o0 0 1 1 1

Tu bang chan ly ta suy ra: F =G
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Vi du 1.4. Chung minh céc cong thure logic sau la tuong duong:

a). A=4. b). AUB=4 U B. ¢). AU(BUC)=(AU B) U (4 U O).

d. AU BUC)=(AUB)UAUC). e). AU B=(4P B)U (BP 4).

Gidi: Ta sir dung phuong phap 1ap bang gia tri chan ly. Chiang han chimg minh cdu b, ta

c6 bang gia tri chan 1y sau:

ta

B

A| B | 4 B AU B AUB AUB
1| 1] 0 0 1 0 0
1100 1 1 0 0
01 1 0 1 0 0
Tu ol ol 1 ) 0 ) ) bang charl ly
suy ra: AUB=4 U
Vi du 1.5. Chirg minh céc cong thirc sau 1a dong nhét dung:
a). F=(AUA4) b). F=((Ab B)b (B b 4))
c). G=(A P (BbP A4) d). F=(AUBP 4

Gidi: Dé chimg minh cac coéng thuc logic 13 ddng nhat dung hoic dong nhét sai ta st

dung bang gia tri chan 1y, ching han ta chimg minh cu c), ta 14p bang chén 1y:

A B BPA ]| 4P BP A
1|1 1 1
1| o 1 1
0| 1 0 1
0] o 1 1

Tur bang chan ly tasuyra: G ° 1
* Quy wéc bé diu ngodc: Thu ty thuc hién cac phép toan logic 1a: Phép hoi, phép tuyén,

phép kéo theo va phép tuong duong.

Néu c6 dau phu dinh trén coéng thirc thi co thé bo cac dau ngodc ¢ hai dau cong thirc.

Chéng han: (4P (BUC)) = 4p BUC.

1.2. Cac dinh ly, tinh chit, hé s6 co ban cia dai s6 logic
1.2.1. Cac dinh ly co ban
- Cac dinh 1y twong tu dai s6 thudng
+) Luat giao hoan: A.B=B.4;
A+ B=B+ A.
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+)Luatkéthop: (A+B)+C=4+(B+C)
(4.B).C=A4.(B.0O)

+) Luat phan phdi: A.(B+C)=A.B+A.C

- Cac dinh 1y dic thu chi co trong dai sb logic:
A.A=A.
A+A=A4

Dinh luat De Mogan: A+B = A.B

AN

B=A+B
Luat ham nguyén: A=4
3.2.2. Céc tinh chét
- Mot s6 dang thic tién dung (AB=AU B, A+ B=AU B):
AB+A)=A.
A+AB=A.
AB+AB =A.
A+ AB=A+B.
A(A +B)=AB.
(A+B) (A4 +B)=B.
(A+B)(A+C)=A4+BC.
AB+BC+ AC=AB+ AC.
(A+B)(A+C)(B+C)=(A+B)(4 + ).
Céc biéu thirc nay van dung dé tinh gian cac biéu thic logic, chiing khong gidng nhu dai
s6 thong thuong. Cach kiém chimg don gian dé chimg minh 13 14p bang chan 1y.
1.2.3. Cac quan hé vé hé s6 co ban
- Quan hé giira cac hé sé:
0.0=0;0.1=1.0=0;0+0=0;0+1=1+0=1;1+1=1;0=1;1 =0.
Day 1a quan hé giira hai hing s6 (0, 1), ham tién dé cua dai sb logic. Chung 13 quy tic
phép toan co ban cua tu duy logic.
- Quan hé giira cc bién va hang so:
A0=0;A1=A;A+1 =A;A+0=A; 4. A=0; A+ 4 =1.
3.3. Mot s6 (rng dung logic to4n trong nganh Céng nghé thong tin
Cac phép toan logic and, or, not, xor la nhiitng cong cu quan trong trong vi¢c thuc hién
cac phép toan logic co ban. Ching gitip ngudi dung xtr 1y cac diéu kién va loc dit liéu mot cach
linh hoat, dang tin cdy. Tich hop cac phép toan logic ndy vao cong viéc s& giup tiét kiém thoi
gian va nang cao hiéu suat lam viéc.
3.3.1. Phép toan logic AND dwgc sir dung trong ngir canh nao?
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Phép toan logic AND (twong dwong vé&i phép toan “hoi”) 1a mot phép toan ma chi tra vé
két qua TRUE (c6 gia tri chan 1y 1a 1) khi ca hai biéu thirc hodc gia tri dugc so sanh déu 1a
TRUE. Nguoc lai, néu c6 it nhat mot biéu thic hodc gia tri 1a FALSE (c6 gia tri chan 1y 13 0),
phép toan AND s& tra vé két qua FALSE.

Ung dung phép toan AND thuong dugc sir dung trong nhiéu ngit canh khac nhau. Duéi
day 1a mot s vi du:

1. Lp trinh mdy tinh: Trong lap trinh, phép toan AND thudng dugc sir dung dé kiém tra
cac diéu kién. Vi du, trong ngon ngit 1ap trinh C, mot biéu thirc ¢6 thé duge kiém tra bf;“lng cach
st dung toan tir \"&&\", vi du nhu \"if (a > 5 && b < 10) { // do something }\". Piéu nay c6
nghia 1a doan ma chi s€ dugc thuc thi néu ca hai diéu kién \"a > 5\" va \"b < 10\" déu dung.

2. Truy vin trong co sé div lidu: Trong truy van co sé dit liéu, phép toan AND co thé
dugc st dung dé tim kiém cac ban ghi théa man ca hai diéu kién. Vi du, cau truy van \"SELECT
* FROM employees WHERE age > 25 AND salary > 5000\" s& tra vé danh sach cc nhan vién
c6 tudi 16n hon 25 va lwong cao hon 5000.

3. Xur Iy tin hiéu sé: Trong xtr Iy tin hiéu s6, phép toan AND thudng dugce str dung dé thuc
hién cac thao tac nhi phan trén cac tin hiéu. Vi duy, trong viéc ma hoa va giai ma thong tin, phép
toan AND co thé duogc st dung dé két hop cac tin hiu dé truyén tai va nhan dir liéu.
Phép toan AND 1a mot trong cac phép toan logic co ban va dugc sir dung rong rii trong nhiéu
linh vuc khac nhau dé xac dinh sy tuong quan gitra cac biéu thirc hodc gia tri.

Rising Edge

tsu th
- -

Data

|
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Clock

3.3.2. Phép toan logic OR dworc sir dung nhu thé nao?

Phép toan logic OR (twong tmg vé&i phép toan “tuyén”) 1a mot phép toan trong dai sb
Boolean, duoc sir dung dé két hop cac gia tri logic. Khi 4p dung phép toan OR, két qua sé 1a
TRUE (dung) néu it nhat mot trong cac biéu thirc logic dua ra ding, va két qua s& 1a FALSE
(sai) néu tat ca cac biéu thuc logic dua ra sai.

Chéng han: Gia sir chiing ta c6 hai bién logic A va B. Khi chung ta 4p dung phép toan OR
gitta A va B, két qua 1a TRUE néu A 1a TRUE hoic B 1a TRUE, va két qua 1a FALSE néu ca A
va B déu la FALSE.



Phép toan OR duogc str dung rong rdi trong 1ap trinh va trong dai sé Boolean. Trong lap
trinh, phép toan OR thuong dugc st dung dé kiém tra diéu kién, xac dinh ding/sai va két hop
cac trang thai logic.

Vi du trong 14p trinh:

"python

a=True

b = False

ifa or b:

print(\"Co it nhat mot biéu thirc ding.\")
else:

print(\"Ca hai biéu thirc déu sai.\")

Két qua ciia doan ma trén s& 1a \"C6 it nhat mot biéu thirc ding.\" vi bién A 1a true.
Phép toan logic OR ciing dugc st dung trong cic cong thirc diéu kién, bo loc dit liéu, va xac
dinh quyén truy cip trong cic hé thdng quan 1y co sé dit lidu.

Vi du trong Excel: phép toan OR c6 thé dugc sir dung dé kiém tra néu mot trong cac dicu
kién duoc théa man.

3.3.3. Phép toan logic NOT thue hién nhw thé nao va c¢é tac dung gi trong viéce xir 1y
logic?

Phép toan logic NOT (tuong g vop phép toan “phu dinh™) 1a mdt phép toan don gian va
thuong dugc str dung trong xir 1y logic. N6 duogc sir dung dé dao nguoc gid tri ciia mot bién
logic.

Cach thyc hién phép toan NOT 1a don gian: néu gia tri ban dau 1a TRUE, thi phép toan
NOT s& tra vé FALSE, va nguoc lai, néu gié tri ban dau 1a FALSE, thi phép toan NOT s& tra vé
TRUE.

Trong viéc xur 1y logic, phép toan NOT duoc str dung dé dao nguoc gia tri ciia bién logic.
Diéu nay rat hitu ich khi mudn kiém tra xem mét biéu thrc logic c6 ding hay khong.

Vi du, gia str chung ta c6 biéu thirc logic sau:

A =TRUE

Néu chiing ta sir dung phép toan NOT véi biéu thirc trén, két qua sé la:

NOT A =FALSE

Phép toan NOT c6 tac dung quan trong trong viéc xu ly logic, gitp chung ta ddo nguoc gia
tri ciia cac bién logic dé kiém tra va diéu khién cac diéu kién trong céac thuat toan va h¢ théng
logic.

3.3.4. Phép toan logic XOR dwgc sir dung trong truong hgp nao va mang y nghia gi?

Phép toan logic XOR (twong tng véi phép toan “kéo theo™); con goi la phép toan \"hoac
loai tri\") dugc sir dung dé xac dinh su khac biét giita hai gia tri. Néu hai gia tri dau vao cta
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phép XOR khac nhau, két qua sé& 1a TRUE (dtng), nguoc lai, néu hai gié tri ¢au vao gidéng nhau
thi két qua s& 1a FALSE (sai).

Ching han: Gia sir ching ta c¢6 hai bién A va B, trong 46 A = True va B = False. Khi
chung ta ap dung phép XOR giita A va B, két qua s& 1a TRUE, vi hai gia tri nay khac nhau.

XOR thuong dugce st dung trong ngir li¢u s, trong cac hé th6ng bao mat va ma hoa dir
liéu, ciing nhu trong quyét dinh logic. N6 gilip tao ra sy twong phan va phan biét trong cac bang
chan 1y (truth table), noi ma két qua phép XOR dugc st dung dé xac dinh mot gia tri duy nhat
khi hai gia tri ¢au vao khac nhau.

Tém lai, phép toan XOR dugc st dung dé xac dinh su khac biét gitra hai gié tri va mang
¥y nghia vé sy twong phan va phan biét trong logic va cac hé théng ma hoa.
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BAI 2: HE THONG SO, CHUYEN POI HE THONG SO
VA UNG DUNG

2.1. Nguyén Iy ciia viéc viét hé co sb.

Hé dém (hodc hé co s6) 1a mot hé thong dung dé thé hién cac chir s6. Pay 1a mot hé thong
cac ky hiéu toan hoc dé thé hién cac sb ctia mot tap hop 30, bé“mg cach sur dung cac chir s6 hodc
cac ky hiéu mot cach nhat quan. Hé dém 1a mét trong nhiing kién thtrc toan hoc c¢6 nhiéu tmg
dung trong cac linh vuc nhu: Diéu khién logic, luu trir dit ligu, ...

2.2. H¢ dém thap phan.

2.2.1. Khai nié¢m.

Hé thap phan 1a mot hé dém dung vi tri dinh luong (positional numeral system), ky hiéu
la D (10), bao gém hang don vi, hang chuc, hang trdm,... Vi tri cia mdt con 6 am chi mot phép
nhan (mii 10) v&i con s6 & vi tri d6, va mdi vi tri ¢6 gia tri gdp muoi lan vi tri & bén tay phai cta
no.

Vé y nghia, hé dém thap phan s€ st dung 10 $6 {0;1;2;3;4;5;6;7;8;9} dé bidu dién. Moi
phan tir cia mot sb sb trong hé thap phan déu nam trong danh sach 10 con s6 nay.

S6 thap phan A dugc ky hiéu 1a Ay (hodc Ay (dwoc tao boi k chit s truée dau phay
va m chit s6 sau ddu phdy) & hé co sé 10 duge biéu dién nhu sau:

Aqoy= Ap=a 11051+ a2, ,1052 + a2, 31053 +...+a,10°+ a 10+ a,102 +.. .+ a,10™

2.2.2. Cac vi du.

Vi du 2.1. Hé dém thap phan dugc biéu dién dang tap hop cac chit s6.

- S6 1250 thi sir dung bon s6 d6 1a {1;2; 5; 0}

- S6 2020 thi sir dung bén s6 {2; 0; 2; 03.

Vi du 2.2. Cho cic sb thap phan sau. Hiy biéu dién s6 thap phan d6 dudi dang co sd 10.

a). 467.230(19) = 4.10°+ 6.10*+ 7.10° + 2.10* + 3.10' + 0.10° = 400000 + 60000 + 7000 +
200 +30 +0

b). 1435,012(10)= 1. 10>+ 4. 10°+3. 10’ +5. 10°+ 0. 10 + 1. 102+2. 1073

= 1000 +400 +30+5+0.0,1+0,01+0,002.

¢). 467.230,235(19) = 4.10°+ 6.10*+ 7.10° + 2.10*+ 3.10' + 0.10° + 2. 10" +3.102 + 5.10-

2.3. H¢ dém nhi phén.

2.3.1. Khai niém.

H¢ nhi phan (hay hé dém co sd hai hodc ma nhi phan) 1a mot hé dém dung hai ky tu dé
biéu dat mot gia tri s, bang téng sb cac liy thira ctia 2. Hai ky tu d6 thuong 1a 0 va 1; chung
thuong dugc dung dé biéu dat hai gia tri hi¢u dién thé tuong tng (c6 hiéu dién thé, hodc hiéu
dién thé cao 1a 1 va khong c6, hodc thap 1 0).

Dic diém cta hé dém co sb hai 1a trong cling mot s6 ¢6 hai chit s6 gidng nhau thi chir s6
bén trai co gia tri gap 2 1an chit s6 bén phai.
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Y nghia ctia Hé co s6 2:

- Biéu dién boi 2 chits6 0 va 1.

- S nhi phan c6 dang: A ;)= ayan.18n-2. .29

- Gida tr1 nhi phan A (k chir s6 0 va 1) co gia tri thuc & h¢ co s6 10 duoc tinh nhu sau:

Ap)= a 2K+ a 25+ a 3253+ L+ ag2°

2.3.2. Cac vi du.

Vi du 2.3. Hiy biéu dién s6 nhi phan 101, co6 gia tr1 thuc & hé co s6 10.

1015 =122 +0.21 + 1.2°= 54

Vi du 2.4. Hay biéu dién sb nhi phan: 001010101111 sang gia tri thuc & hé co s6 10?

001010101111 = 0.2+ 0294+ 1.2+ 028+ 1.274+ 026+ 1.2+ 0.2*+ 1.2° + 1.2% +I.
120+ 12° = 1.22+1.271.29+1.2° +1.22 +1. 1.2" + 1.2° = 68719,

2.4. Hé thong s bat phan (Octal).

2.4.1. Khai niém

H¢ bat phan 1a hé dém co 6 8, nghia la gém cac chirsd 0, 1, 2, 3,4,5, 6,7 tao nén.

Hé bat phan ky hiéu 1a: O 1a Octal, viét A= A,

Gia tr1 bat phan A, (gom k chit s6 tao nén)sang gia tri thuc & hé co s6 10 duoc tinh nhu
sau: Ag=a;185! + a,852 + a, 3853 +...+ a,8°

2.4.2. Cac vi du minh hoa.

Vi du 2.5. 346 bat phan, viét tat 1a 3460, (ky hiéu: O la Octal) ¢ gia tri thuc theo hé thap
phan ma ta quen dung nhu sau:

3460y = 346(5) = 3.8+ 4. 8! + 6. 8% =230,

2.5. Hé théng s6 thap luc phén.

2.5.1. Khai niém.

Heé thap luc phan (hay goi hé Hexa) ra doi d¢é nham muc dich mé ta sé nhi phan mot cach
ngan gon hon. Hé Hexa c6 co s6 16 va c6 16 ky hiéu. Tuy nhién khac véi hé bat phan, hé Hexa
khong ¢ ky hiéu tir 10 dén 15 thay vao d6 1a cac ky hiéu bang chit:

A, B, C D, E F(A4=10,B=11,C=12, D= 13, E= 14, F=15)

Nhu vy hé Hexa c6 16 ky hiéu dé chi 16 s6 cua hé thap phan la:

0,1,2,3,4,5,6,7,8,9,4,B,C,D, E, F.

Trong do: $b khong 1a 0, $b mot la 1, sbhaila2, ...,s6 9129, s6 muoila A, sb muoi mot
12 B, s muoi hai 1a C, s6 muoi ba 1a D, s6 mudi bon 1a E, s mudi nam 13 F.

Am = Aqe)
2.5.2. Cac vi du minh hoa.
Vi du 2.6. Hay viét hé sb Hexa 346y c6 gia tri thuc sang hé s6 co s6 10 la:
346y = 3.16* + 4.16' + 6.16°= 768 + 64 + 6 =838 1,
Vay s6 346 hé 16 bang s6 838 hé thap phan.
Bing dwo6i day biéu dién mot sé gia tri va cac hé ciia ching.
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Hé 10 Hé 2 Hé S ¥Ié 16
(Thap phan) (INhi phian) (Bat phan) (Thap luc phian)
O Oz Os Ois
1 12 1s 116
2 102 2s 218
3 11> 3s 31s
4 100> e 445
S 1012 5s Sis
(5] 1102 Gs G1s
7 111> Ts 718
8 10002 10s 8is
9 10012 11s Gis
10 10102 125 Aas
11 10112 13s Bais
12 11002 145 Cis
13 11012 15s Das
14 11102 165 Ei1s
15 1111> 178 Fis
16 100002 20s 1046
17 10001> 21s 1146
18 100102 225 1248
19 100112 23s 1346
20 10100-= 245 1445
105 11010012 151= 6916
106 11010102 1525 6As
107 1101011-= 1535 6Bs
108 11011002 1545 6Cs
109 11011012 155= 6D s
110 11011102 156s 6Es

2.6. Chuyé d6i cac hé co s6 sang thiap phén va nguoc lai

2.6.1. Chuyén d6i cac s6 nhi phan, bat phan, thap luc bat phan sang hé thiap phan.

Pé tinh gia tri ciia s& A, & hé co s6 n (ta chi xét n nhdn cdc gid tri 2, 8, 16) sang hé thap
phan (hé 10) ta can thuc hién cac bude sau:

- Budc 1: dém s6 lugng chir s6 co trong s6 A, s6 nay goi 1a k.

- Budc 2: danh chi sb i ciia cac chir s6 theo thir ty ting dan tir phai sang trai va bat dau tir
s6 0 dénk- 1.

- Budc 3: tinh gia trj thap phan cua s theo cong thirc bén dudi, véi a; 13 chir s6 & vi tri
c6 chi sd i cua A,
Ap=a*n* T+a,*n*2+...+a;*n' +ap*n°

Ap dung cac bude nay ta c6 thé chuyén cac s6 nhi phan, bat phan va thap luc phan sang
hé thap phan.

Ching han, chuyén hé s6 2 sang hé s6 10:

Mubdn chuyén d6i co s6 tir hé nhi phan sang thap phan, ta ly cac chit s6 trong phan
nguyén ctia s6 can chuyén nhan 1an lugt v6i 2 mi 0,1,2,3,...tAng dan tir phai qua trai. Con phan
nguyén cua sb can chuyén ta s& nhan lan luot véi 2 mi -1, -2, -3, ... giam dan tur phai qua trai.
Phan nguyén va phan thap phan duoc ngin cach nhau bang dau chdm “.”

Vi du 2.7. Chuyén 10101100.01 101, sang s6 thap phan?
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110

0

0

1

1

0

71615

4

3

-1

-2

-3

4

Ap dung nhu trén ta duoc:

10101100.01101gpy = 1x27 + 0x26 + 1x2° + 0x2* + 1x23 + 1x2% + 0x2! +

0x2% + 0x27'+1x22+ 1x23 +0x24 + 1x2° =128 +0+32+0+8+4+0+0+ 0+ 025+ 0.125

+0+0.0315 = 174.40625
Vay 10101100.01101py = 174.40625pg

Vi du 2.8. Pé chuyén s6 11101, & hé nhi phan (hé co s6 2, c6 n = 2) sang hé thap
phan, ta 4p dung cac budc ¢ trén:

- Bué6c 1:86 11101,¢6 5 chirsé (1,1, 1,0, 1) nénk =5

Budc 2: danh chi so cua cac chir s6

Chtr s0

1

1

1

0

1

Chit sd (i)

4

3

2

1

0

- Budc 3: tinh gid tri thap phan bang cong thirc bén trén, véin=2,k =35
11101,=1.24+ 1.2+ 1.22+ 02" +1.2°+0.24 + 1.2

=1.16+18+1.4+02+1.1=16+8+4+0+1=29.
Vay, s6 11101, hé nhi phan c6 gia tri 1a 29 trong hé thap phan.

Vi du 2.9. Hiy chuyén ddi s6 nhi phan: 1010101111 sang gié tri thuc ¢ hé co sb 10?

Twong tu nhu trén ta ¢6: 1010101111 = 1.2° + 0.28+ 1.27+ 0.2°+ 1.2°+ 0.2* +
1.23 +1.22 +1. 1.2'+ 1.2°=1.2°+ 1.27 1.2° + 1.2° +1.22 +1. 1.2" + 1.2° =687y

Vi du 1.10. Chuyén 72105 & hé bat phan (hé co s6 8, ¢6 n = 8) sang hé thap phan:

- Budc 1: 56 72105 ¢6 4 chit s6 (7, 2, 1, 0) nén k = 4

2.6.2. Chuyén ddi hé co s6 10 sang hé co s6 2

Quy tic: LAy s6 can d6 chi cho 2 va ghi nhé phan du, tiép theo ldy thuong cta phép chia
truéc chia cho 2 va ghi nhd phan du. Lam nhu vay cho toi thuong bang 0. Pao nguoc diy sb du
ta dugc két qua can tim.

Budc 2: danh chi so cua cac chir so:

Chtr so

7

2

1

0

Chi s6 (i)

3

2

1

0

Budc 3: tinh gia tri thdp phin bang cong thirc bén trén, véin = 8, k =4, ta co:
72105=7.8+2.82+1.8'+0.8°=7.512+2.64 +1.8+0.1 =3584 + 128 +8 + 0

= 3720.

Vay, s6 72105 hé bat phan co gié tri 1a 3720 trong hé thap phén.
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Vi du 2.11. Chuyén 2371 (hé thap phan) sang hé nhi phan?
2371 chia 2=1185.5(1185->du 1)
1185 chia 2=1592 ->du 1
(phan nguyén)
592 chia 2=296->du0
296 chia 2=148 ->du 0
148 chia 2=74->du0
74  chia 2=37->du0
37 chia 2=18->dul
18 chia 2=9->du0
9 chia 2=4->dul
4 chia 2=2->du0
2 chia 2=1->du0
chia 2=0->dul
Sép xép thtr ty s6 du tir dudi 1én trén: 2371p = 100101000011,
2.6.3. Chuyén hé s6 10 sang hé s6 8
Ciing gidng nhu cach chuyén doi co s tir thap phan sang nhi phan, dé chuyén tir thap
phan sang bat phén ta ciing chia s6 can chuyén cho 8 dugc phan du (gié tri du tir 1 — 7), sau d6
cling 1ay phan nguyén chia tiép va 1ip phan du, két qua 1a phan du duogc sip xép theo thir tu tir
dudi 1én trén.
Vi du 2.12. Chuyén s6 2764 (hé thdp phdn) sang hé bat phan?
2764 chia 8 =345.5 (345 — du 4(lay phan 1¢é chia cho 8))
345 chia 8=43.125(43 — dul)
43  chia 8=5.375(5— du3)
5 chia 8=0— du5
Sép xép thir tu tir dudi 1én trén: 2764, = 53140
2.6.4. Chuyén hé so 8 sang hé s6 10
Tuong tu hé nhi phan, dé chuyén d6i co sd tir hé bac phan sang thap phan, ta liy cac chit

[

sO trong phan nguyén cta sé can chuyén nhan lan luot véi 8 mii 0, 1, 2, 3,... ting dan tir phai
qua trai. Con phan nguyén cua sd can chuyén ta s& nhan lan lugt véi 8 mii -1, -2, -3, ... giam
dan tir phai qua trai.

Vi du 2.13. Chuyén 5314.17, thanh hé thap phan?
5 3 1 4 . 1 7
3 2 1 0 -1 -2

5314.170=5.8>+3.8>+1.8"'+4.8°+ 1. 81 +7. 82
=2560+ 192 +8 +4+0.125 + 0.109375 = 2764.234375p
2.6.5. Chuyén hé so 2 sang hé so 8
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Pé chuyén dbi co s6 tir hé nhi phan sang bac phan ta gom 3 chir s6 cua sb can chuyén
theo thir tyr lan luot tir phéi sang trai, sau d6 sir dung bang chuyén d6i hé dém dé chuyén doi
thanh két qua mong mudn. Néu thiéu ta thém sb 0 vao phia trudc.

Vidu 2.14. 100110001011010, = 100 110 001 011 010
=4 6 1 3 2
Vay 100110001011010, =46132,
2.6.6. Chuyén hé sb 8 sang hé s6 2

Viét sé nhi phan 3 Bit tng voi timg con sd trong bat phan & bang chuyén doi ta s& duoc

két qua chuyén doi.
Vi du 2.15. Chuyén doi s6 35740 sang s6 nhi phan.
Ta co:
3 5 7 4
011 101 111 100
Nhu vay: 35740 =011 101 111 100,
2.6.7. Chuyén hé s6 16 sang hé s6 2

Ta d6 ting con sd ( ting chit) hé Hexa sang nhom s6 nhi phan 4 bit twong tng trong

bang.
Vi du 2.16. Chuyén sé A1Cy sang hé nhij phan:
Tir bang chuyén doi ta co:
A 1 C
1010 0001 1100
Nhu vdy A1Cyx=1010 0001 1100,
2.6.8. Chuyén hé s6 2 sang hé s6 16

Tuong tu nhu trén, mudn chuyén doi tir hé nhi phan sang thap luc phan, ta gom 4 chit s6
ctia s6 can chuyén theo thir tu lan lugt tir phai sang trai, sau d6 sir dung bang 1.

Vi du 2.17. 100110001011010,= 0100 1100 0101 1010 (néu cdc s6 cudi cing bén
trai khéng dii 4 chir s6 thi mdc dinh ta thém vao trude do cdc chit s6 0)
= 4 C 5 A

Vay, 100110001011010, = 4C5Ay

2.7. Cac khai niém vé sb

2.7.1. Khai niém vé Bit:

Tir hé dém ta c6 khai niém sau: Bit 1a mdi chit sé trong hé nhi phan 13 mot Bit. Chir s6
dau tién bén trai trong diy cac hé s hai goi 1a Bit ¢ nghia 10n nhat hay bit ¢6 trong s6 sb 1on
nhat ( most Significant Bit — MSB), con Bit cudi cting bén phai trong diy goi 1a Bit c6 nghia bé
nhit hay bit c¢6 trong sé nho nhat ( Least Significant Bit — LSB). Chang han nhu diy sb trén
11111111, MSB 1a 1x 27, LSB 1a 1x2°. S6 nhi phan chi c6 Bit 0 va Bit 1, Bit 1a 0 thi du & vi tri
nao clingco giatrila0 vi0 x 2" =0.

Vi vay, Bit chi c6 2 gia tri: 1 (mang gia tri dang) hodc 0 (mang gia tri sai)
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2.7.2. Khai niém vé Byte:

Byte 13 s6 gia tri ¢6 8 bit, do d6 gia tri nho nhét cia Byte 1a 0 (0000000), va gia tri 16n
nhat 12 255 (11111111).

2.7.3. Khai niém vé Word:

La sb ¢o gia tri 16 bit, do d6 gi tri nho nhat ctia Word 13 0, va gia trin 16n nhat [a 2'6— 1

2.7.4. Khai ni¢ém vé Double Word:

La sb c6 gia tri 32 bit, do d6 gi4 tri nho nhit cia Word 13 0, va gia trin 16n nhét 13 232— 1.

Nhdn xét: TUr cac khai niém trén ta thay:

- Byte: 1 Byte =8 Bit

- Word: 1 Word = 16 Bit

- Double word (ttr kép): 1 Double word = 32 Bit

2.8. Ung dung s6 trong nganh cdéng nghé thong tin

Ung dung hé dém nhi phén, trong may tinh rat kho biéu thi, xir 1y, luu trit cac hé s thap
phan nhung lai 1am viéc rat dé dang va chinh x4c ¢ hai trang thai tach biét. Chang han: Cong tac
dién chi c6 thé doéng hodc ngit, cac linh kién dién tir Diode, transistor c¢6 thé thong hodc ngét tuy
theo dong dién diéu khién dau vao.

Vi vy dé biéu dién hai trang théi trong k¥ thuat sé ngudi ta dung chit s6 0 va 1 (hé nhi
phan). Mdi chir s6 trong hé nhi phan duoc goi 1a mot Bit. Do d6 sb nhi phan chi c¢6 Bit 0 va Bit
1,

Véi chirc ning dich chuyén thanh ghi, cac bit cua bién s& dugc dich vé bén phai hay bén
trai theo mot gia tri xac dinh. Tuy theo viéc dich chuyén thanh ghi 1a 1 Byte, 1 word hay 1
double word ma gia tri dich c6 thé tdi da 12 8, 16 hay 32.

Néu c6 thuc hién phép toan dich (khac 0) thi ndi dung cia bit sau cing thoat ra khoi
thanh ghi dugc chta trong 6 nhé SM1.1. Con néu sau khi thuc hién phép dich ma két qua thu
dugc cua cac thanh ghi 1a 0 thi 6 nhd SM1.0 dugc hé diéu hanh dat giatrilal.

Tur khai niém vé s ta thiy ung dung vio cong nghé thong tin mét s van dé sau:

- Bit: Mdi chir s6 trong hé nhij phan 1a mét Bit. Chir sé dau tién bén trai trong diy cac hé sd
hai goi 1 Bit c¢6 nghia 16n nhét hay bit ¢ trong s6 s6 16n nhat ( most Significant Bit — MSB),
con Bit cudi ciing bén phai trong diy goi 1a Bit c6 nghia bé nhét hay bit co trong s nho nhat
( Least Significant Bit — LSB). Chang han nhu diy s6 trén 11111111, MSB la 1x 27, LSB 1a
1x2°. Sb nhi phan chi c¢6 Bit 0 va Bit 1, Bit 1a 0 thi du ¢ vi tri nao cling c6 gid tri la 0 vi 0 x 2" =
0.

- Nibble: 1 nibble = 4 Bit

- Byte: 1 Byte = 8 Bit

- Word: 1 Word = 16 Bit

- Double word ( tir kép): 1 Double word = 32 Bit

Trong may tinh ta thudng gap cau hoi:
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Windows 32bit va Window 64bit 1a gi? Cach phan biét

Lam sao biét dugc may tinh dang dung windows 32bit hay 64bit? Khi download phan
mém, t6i thuong thy chia ra 2 phién ban 32bit va 64bit. Vay phan biét nhu thé nao?

Tré 1o1:

Windows 32bit va Windows 64bit déu 1 hé diéu hanh duoc cai trén may tinh. Piém khac
gitta 2 HPH chinh 12 Window 32bit danh cho c4u hinh phan cimg nhé hon 4GB Ram con
Windows 64bit c6 thé nhan hon 4GB.

Dé biét dugc ban dang st dung HDH nao, ban c6 thé thuc hién theo huéng dan sau:

Tai giao dién Desktop >> Chuét phdi Mycomputer >> Properties. Khi d6 ban s& biét
HDPH minh dang st dung la gi?

System
Manufacturer: DriverPack Solution
Maodel: Gigabyte G31M-ES2C
Processar: Pentium(R) Dual-Core CPU  ES700 @ 3.00GHz 2.80

GHz
Installed memory (RAM): 2,00 GB

DriverPack Selution support

Website: Online support
BAI TAP
1. Bién d6i s6 nhi phan sang s6 thap phan, sb bat phan, s thap luc phan:
a. 10110, b. 10001101, c. 100100001001,
d. 11111010111, e. 10111111, g. 110001101,
2. Bién dbi s6 thap phan sau sang s6 nhi phén, s6 bat phan
a. 45 b. 189 c. 205 d. 1089 e. 2314
3. Bién d6i cac sb sau sang s6 nhi phan
a. 47 b. 235 c. 170g d. 2054
e. AFy f. 1A246 g. BC124 h. E1234¢
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Bai 3: THUAT TOAN VA UNG DUNG CUA THUAT TOAN

3.1. Khai niém va tinh chit cia thuit toan

3.1.1. Khai niém thuat toin

Thuat toani 1a mot quy tac chinh x4c va don tri quy dinh mot s6 hiru han nhiing thao tac
so cp theo mét trinh ti nhat dinh trén nhiing dbi tuong sao cho sau mot s6 hitu han budc thuc
hién céc thao tac d6 ta thu duoc két qua mong mudn.

Trong cach phét biéu trén, cac thao tac so cAp phai gin lién véi mot co cau nhit dinh, tirc
1a gan lién v6i bo phan 1am nhiém vu thuc hién cac thao tac d6. Co cau thuong gip trong thyc té
1a hé théng may moc nhu: mdy vi tinh, may tinh bo tdi,. ..

Céc thao tac so cip gin lién voi mot co cau thi duong nhién thuat giai trong tng cling phai
gin lién véi co cdu dy.

C6 thé gip thuét toan ¢ khap moi noi trong hoc tip ciing nhu trong doi song. xay dung va
thuc hién ding din nhitng thuat toan 1a mot hoat dong quan trong cta con ngudi noéi chung va
dbi voi sinh vién hoc nghé néi riéng.

3.1.2. Cac tinh chit ciia thuit toan

Nguoi ta thuong liét ké nhiing tinh chat co ban va quan trong sau day ctia thuat toan.

- Tinh don tri: Tinh don tri cua thuét toan doi hoi rang cac thao tic so cip phai don tri,
nghia 13 hai phan tir thudc cung mot co cdu, thuc hién cting mot thao tac so cp, trén cling mot
d6i twong thi phai cho ciing mot két qua.

Tur tinh don tri, ta cling théy duoc hinh thirc hoéa cia thuat giai. Bat ké co cu nao, chi can
biét thuc hién dung cac thao tac so cap mot cach hinh thire theo dung trinh tu quy dinh 1a s& di
dén két qua chtr khong can phai hiéu ¥ nghia ctia nhiing thao tac nay. Tinh chit nay hét stc
quan trong vi nho do ta co thé giao cho nhiing thiét bi tu dong thuc hién thuat toan, lam mot $6
viéc thay thé con ngudi.

- Tinh dwng: Tinh ding cua thuat toan yéu cAu sau mot sb hiru han 1an thuc hién céc thao
tac so cap di chi ra thi thuat giai phai di dén két thuc.

Tinh dimg gitp ching ta ludn thu dugc két qua mong mudn sau khi thyc hién thuat toan.

- Tinh dung ddn: Thuat toan phai dam bao tinh dung dén, tirc 13 pha1 gilp ta giai quyét
dugc dang dén van dé d3 dit ra, lam duoc dung cong viéc ma ta mong mudn.

Nhitng diéu kién can dé cho mét quy tic 13 thuat toan, nguoi ta hay noi téi hai tinh chat sau
day: Tinh phd dung 14 tinh thudng ¢ ¢ nhiéu thuat toan va tinh hiéu qua 1a mot phuong dién ma
nguoi ta hay xem xét, danh gia thuat toan.

- Tinh phé dung: Thuit toan thudng duoc xay dung dé giai khong phai chi mot bai toan
riéng 1¢ ma cho mot 10p bai toan c¢6 cliing cau tric véi nhitng dir liéu cy thé khac nhau.

Nho tinh chat nay, nguoi ta sang tao nhitng thuat toan roi tir d6 xay dung nhitng chuong
trinh mau dé giai timg 16p bai toan.
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- Tinh hiéu qud: Khia canh dau tién cta tinh hiéu qua 1a tinh t6i wu. Trong s6 nhiéu thuat
toan cung giai mot bai toan, hay chon ra thuat toan ti wu. Tiéu chuén tdi vu & day duoc hiéu la:

+ Thuét toan thuc hién nhanh, tn it thoi gian.

+ Thuat toan dung it gidy hodc thiét bi luu trit cac két qua trung gian.

Mot khia canh khac cua tinh hi¢u qua 1a tinh hién thyc. Mot bai toan du da c6 thuat toan
nhung néu ta khong thé c6 du thoi gian dé di dén két qua cudi cung thi thuat toan dé ciing it ¥
nghia, thiéu tinh hién thuc. Vi vy, khi xay dung mot thudt toan can cb ging dam bao thoi gian
thuc hién no la chép nhan duoc.

3.2. Cach xay dung thuat toan cho cac bai toan

Thuét toan ton tai dudi dang nhiéu hinh thirc biéu dién khéac nhau, phu hop véi co
ciu thyc hién thuat toan. Trong mén toan va trong thuc té, nguoi ta thuong gip nhitng hinh
thirc biéu dién thuit toan sau day: ngdn ngit tu nhién va ngdn ngir toan hoc, so dd khdi, ngon
ngit phong trinh, cac ngdn ngit 1ap trinh, cuy thé:

- Biéu dién thuat toan nho ngdn ngit tu nhién va ngdn ngit toan hoc: Thuat giai viét bang
ngdn ngit tr nhién két hop véi ngdn ngit toan hoc ¢6 vu diém 1a khong chuén bi thém kién thic
cho hoc sinh nhung ¢6 nhugc diém 16n 1a thiéu truc quan.

- Biéu dién thuat toan bang so d6 khdi: ngon ngir so do khéi dung dé mo ta thuat toan tuy
truc quan nhung lai rat cong kénh khi phai mé ta nhimg thuat giai phic tap.

- Biéu dién thuat toan bang ngdn ngit phong trinh: Ngon ngit phong trinh don gian, gan
giii v&i con ngudi va dé hoc vi nd sir dung ngon ngir ty nhién va chua qua sa vao nhiing quy
wdc chi tiét. Miac khac n6 ciing dé chuyén sang nhitng ngdén ngir cho may tinh dién tir vi di st
dung mdt s6 cAu tric va ky hi¢u chuén hoa.

- Biéu dién thuat toan bang cac ngdn ngit l4p trinh: C6 nhiéu ngdn ngit l4p trinh nhu: C
", Basic, Pascal, Cobol, Prolog, ...

Van dung quan diém hoat dong va nhirng tri thuc vé thuat toan trén ta di xay dung thuat
toan cho cac bai toan nhu sau:

3.2.1. Xay dung thuat toan theo ngon ngir liét ké tirng buéc

Xay dung thuat toan theo ngon ngir li¢t ké ting budc dugce thyc hi¢n theo thur tu cac
budce sau:

1. Thuat toan: Tén thuat todn va chirc nang
Vao: Cac dir liéu vao
Ra: Cac dir liéu ra
Bién phu (néu co)

PR

Céc thao tac voi cac 1énh 1a cac s tu nhién.

Vi du 2.1. Dé giai phuong trinh bic hai ax? + bx + ¢ = 0 (a' 0), ta c6 thé mé ta thuat
toan bang ngdn ngir liét ké nhu sau:

Budc 1: Xac dinh caché sda, b, ¢

Budc 2: Kiém tra xem hé sb a c6 khac 0 khong?
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Néu a =0 quay lai budc 1
Budce 3: Tinh biéu thie D=b? - 4ac
Budc 4: Néu D< 0 théng bao phuong trinh v6 nghiém va chuyén dén budc 8

Budc 5: Néu D=0, tinh x, =x,= -2i va chuyén sang budc 7.
a

Budc 6: Tinh x;,= -])2-—\/5 , Xp= va chuyén sang budc 7
a

- b+D
2a
Budc 7: Thong bao cac nghiém x;, x;
Budce 8: Két thiic thudt toan.
Vi du 2.2. Hé phuong trinh tuyén tinh gdm m phuong trinh, n 4n c6 dang tong quat nhu
=b,

1
[y X, +ayX, +...+a,, x, =b,
sau: | " (1)

layx, +a,x, +..+a,,x

n

famlx1 +a,,x,+..+a, x, =b,
Trong d x,,X,,....X, 14 cac an sd; a;la cac hé sO cuia an; b, 1a cac hé s6 tu do.
Khi m =n, ta c6 mgt h¢ vudng.
Khi b, =0, " i =1,m, hé (1) goi 12 hé phwong trinh tuyén tinh thudn nhét.
Hé phuong trinh tuyén tinh c6 s6 phuong trinh bang s6 4n (hé vudng) va dinh thirc ctia ma
tran hé s6 khac khong (det(4)' 0)goi 1a hé Cramer. H¢ Cramer c6 nghiém duy nhat
x =[x1,x2,...,x” ]T , duoc tinh bﬁng cong thirc sau: x, :(jieett((lz))’ j=12,..,n. Trong d6 A la ma

tran hé sb cta hé, 4; la ma trdn suy tr 4 bang cach thay cot j bai cot vé phai B.

Hiy viét thuit toan giai hé phwong trinh tuyén tinh thuin nhét khin = 3?
ap1X +apy +a;z =by
(g1 X + gy + a2 =by  (trong do6 : a;, b;€R)
A31X + a3l +a33z = by
Thuat toan giai:
Budc 1: Xac dinh cac hé $b: ail, a12, . a1n; A21, @22, 323, -v» A2} --- Anly An2, ... Ann, D1, D2, b3,
Budc 2: Tinh cac dinh thuc:
a1 412 413
ay1 dpp A3
az1 Az ds3

A = =(aj. ax.a33 t az1.a3.a13 T a12.223 a31) - (A31. Ax0.a13 + @1.a12.33 + a32.823

a);
by ay agp
Ax = bz (122 a23 = (b1 dpo. A3z + bz.a32.a13 + dp.4s3 b3) - (b3 djr. a3 + b2.312.333 + a3».dn3 bl);

by asz as;
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a;1 by oags

A, = |ag; by axpl=(an. by.as +ay.bsa;z +brax as) - (as1. ba.aiy +axbrass + bag.an);
az; by as
a;p ap by

A, = |ay ax by =(aj1. an.bs + ay.a3.by +ap.bs az)) - (a31. ax. by + az1.a10.b; + az.bs.apy);

a3 Az by

Budc 3: Kiém dinh thirc D?

Budc 4: Néu D= 0 théng bao kh()ng xéac dinh duoc nghiém va chuyén dén budc 7
A,

Bude 5: Néu D #0, tinh x ==%, y=-%,z —% va chuyén sang budc 6.

Budc 6: Thong bao cac nghle;m X,Y,Z
Bude 7: Két thic thuat toan.
Ching han, dua vao thuit toan trén cic k¥ su cong nghé viét phan mém cho mot hé diéu
X +2x, =6
hanh va g dung vao dé giai h¢ sau: - 3x, +4x, +.6x, =30
¥ - x, - 2x, +3x, =8.

- Nhap he SO 3.11—1 app = O a3 = 2 3.21—-3 Ay = 4 Az = 6 3.31—-1 Az = -2 Az = 8 b1

=6; b,=30; b; =
1 0 2 6 0 2
- Tinhduge:A=|-3 4 6/ =44, A, =130 4 6| =—40;
-1 -2 3 8 -2 3
1 6 2 1 2 6
Ay=|-3 30 6/=72; A, =|-3 6 30| =152.
-1 8 3 -1 3 8
\ h oy =lr——%0__10 Ay 72 18
- V1D7£Ot1nhX—A—44— 11,y A —aa 11,2—
L, _152 _38
A 44 1 10, 18, 38 Nuit thao tac
- Thong bao h¢ c6 nghiém {x;y; z} = {—— } va két thic
117 117 11
bai toan.
3.2.2. Xay dung thuit toan theo so' d6 khdi
Dbé mo ta thuat toa'u} b'ElnNg so:dé khoi1 ta dua vao cac nit sau: Nt didu kién
- Nut thao tac: Bi€u dién bang hinh chir nhat, trong d6 ghi cau
1énh can thuc hién. Néu c6 nhidu cau lénh lién tiép ching c6 thé duge O

viét chung trong mot hinh chir nhat.

_ Nat didu kién: Bidu didn bing hinh thoi trong d6 ghi diéu kien Nt khoi dau, két thiic
can kiém tra trong qua trinh tinh toan.

- Nut khoi dau, két thac: Biéu dién bang hinh elip, thé hién sy bat dau hay két thuc cua

thuat toan.
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- Cung: Biéu dién bang doan thang c6 huéng ding dé chi duong di ciia thuat toan.

Vi du 2.2. Dé giai phuong trinh bac hai ax® + bx +¢ =0 (a' 0) ta mo ta thuat toan bang

so do khoi nhu sau:

——»  Nhipabc

Ding

Pung

X, =X, ==

-b- D PT v6 nghiém

;ﬁ
=
(@)
=
g
on
[~
o
=
aQ
.
D>
=
A

g ngir 1ap trinh
Pé giai bai toan bang may tinh, ngudi ta thuong diung mot loai ngdn ngir goi 1a ngdn
ngir lap trinh. Chiang han ngdn ngit 1ap trinh Cobol, Algol, Pascal,... Chuwong trinh chinh 1a mét

day hiru han céc cau Iénh duoc viét theo mot quy tdc nhat dinh trén mot ngdn ngit 1ap trinh nao
do.

) >
Vi du 2.3. Bé giai phuong trinh bac hai ax*+bx+c = 0 (a' 0) Cung
chuong trinh dugc viét bing ngdn ngit Pascal nhu sau:

Program Giai_Phuong_trinh_bac_hai;
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Uses Crt;
Var
a, b, ¢, denta, X, X, : real;
Begin
Clrscr,
Write(‘Nhap he so:’);
Repeat
Write(‘a="); readln(a);
Write(‘b = ); readln(b);
Write(‘c =); readln(c);
Untila<>0
denta: = sqr(b)-4*a*c;
If denta <0 then
Begin
Write(‘phuong trinh vo nghiem’);
Halt;
End
Else
If denta = 0 then
Begin
Write (‘phuong trinh co nghiem kep x =,-b/2*a’);
Exit;
End
Else
Begin
x1: = (-b-sqrt(denta)/(2*a));
X,: = (-b+sqrt(denta)/(2*a));
Writeln(‘phuong trinh co hai nghiem phan biet’);
Write(‘x,=",X1,’, ’, Xo=",X2’);
Exit;
End;
Readln;
End.

3.3. Danh gia tinh toi wu cua thuit toan
Trong mdi bai toan ndi chung déu c6 nhiéu cach giai khac nhau, tir cic cach giai nay s&
dua ra cac thuat toan tuong ung. Vi vay, dé danh gia t61 uu cia mdt phan mém chay trén cung
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mot nén tdng cong nghé can dén mot thudt todn to6i wu hay noéi cach khac can lya chon cach giai
to1 wu cho mot bai toan dé vi€t ra thuat toan to1 wu nhat.

BAI TAP
1. Hiy dung cac ngdn ngit, viét thuat ton giai phuwong trinh bac nhat mét an sau:
ax+b=c.
2. Dung ngdn ngit liét ké timg budc va ngdn ngir so dd khdi viét thuat toan giai phuong
trinh sau:
ax*+bx*+c¢=0, (a’ 0).
3. Hé phuong trinh tuyén tinh c6 sb phuong trinh bing s6 an (hé vudng) va dinh thirc cta
ma tran hé sb khac khong (det(4) ' 0) goi la hé Cramer.
Hé Cramer cé nghiém duy nhdt x :[xl y Xy pees X, ]T, dwoc tinh bang cong thirc sau:
_det(4,)
YT det(A)
bang cdch thay cét j boi cét vé phdi B.

j=12,..,n. Trong do A la ma tran hé s6 cua hé, A; la ma trgn suy tw A

Ung dung: Dung ngon ngir liét ké timg bude va ngdn ngit so dd khdi viét thuat toan giai
h¢ phuong trinh sau theo phuong phap Carame khi: n = m = 3.

Tayx +a,x, +..+a,,x, =b,

1 —
[dy X, +ayx, +...+a,,x, =b,

ta, x +a,,x,+..+a,x, =b

mn--n m
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