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LOI GIO'I THIEU

Trong Chuong trinh gido duc nudc ta hién nay, moén todn dugc coi 1a mdt mon hoc nén
tang. Day hoc Toan nham muc dich: giup hoc sinh c6 nhiing kién thirc, ky ning hoc toan cén
thiét dé 4p dung vao cudc séng hang ngay va hoc cac mon hoc khéc; phat trién tu duy toan hoc
va k¥ nang giai quyét van dé; sir dung hiéu qua cac céng cu Toan hoc; phat trién kha ning suy
luan hop 1y; tao diéu kién cho ngudi hoc c6 thé giai quyét va dap tmg sy bién doi nhanh chéng
cua xa hoi hién dai.

HAau hét, khi ung dung kién thtrc toan hoc vao thyc tién lao dong san xuat déu duoc thé
hién thanh cac con sd. Viéc tinh toan véi cac con s ludn ludn duge thue hién theo mot quy
trinh chit ché, giam thiéu cac sai s6 va cho két qua dang tin cdy. Kha ning st dung cac
phuong tién k¥ thuat, hd tro tinh toan v&i dir liéu 1a mot phan khong thé thiéu & ning luc
ctia Sinh vién hoc k¥ thuat. Viéc van dung kién thuc toan dé giai quyét cac van dé thuc tién
trong qua trinh thuc hanh nghé va trong lao dong ky thuat 1a diéu rat can va thiét thuc cho
Sinh vién hoc k¥ thuat.

V61 muc dich do, ching t61 bién soan cudn Gido trinh Toan ung dung cho Sinh vién h¢
Cao dang cac nganh Pién tir cong nghiép va Co dién tir hoc tap, voi kién thirc hoc trong hai
chuong thoi luong tir 30 dén 45 tiét. Trong d6, Chuong 1 Sinh vién duoc hoc vé: tip hop va sd
phurc, ma tran, dinh thue, hé phuong trinh tuyén tinh va ung dung; Chuong 2 Sinh vién dugc
hoc kién thirc vé cac hé dém: hé dém thap phan, hé dém nhi phan, hé dém bat phan, h¢ dém sb
thap luc phan, ndm duoc cach chuyén doi gilta cac hé dém, céc kién thirc vé logic m¢nh dé,
khai niém vé dai sd Boole, cac phép toan vé dai s6 boole,... Van dung kién thurc nay ung dung
vao giai quyét mot s6 van dé lién quan dén nganh dién tir cong nghiép va co dién tir.

Tac gid xin chan thanh cdam on Ban Gidm hi¢u Nha truong, Phong Dao tao, Khoa Co ban
truong Cao diang nghé KTCN Viét Nam - Han Quéc di tao diéu kién gitip d& dé ching toi hoan
thién gido trinh.

Hy vong ring Gi4o trinh ndy s& giup cac ban Sinh vién hoc tap tt mon Toan, yéu thich
mon Toan va say mé tim tdi cac van dé toan hoc ap dung trong nganh nghé k¥ thuat.

Qua trinh viét gido trinh khong tranh dugc sy sai sot, nhom tac gia rat mong nhan dugc sy
gop ¥ ctia doc gia dé cudn gido 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 HQOP VA SO PHUC, MA TRAN, PINH THUC, HE
PHUONG TRINH TUYEN TINH

1. Muc tiéu: Sinh vién hiéu dugc mét s6 khai niém va tinh chat co ban vé tap hop, tap
hop s6 va sb phirc, biét van dung dé giai toan trén tip sé phirc; Hiéu dugc thé nao 1a ma tran,
céc loai ma tran va tinh chat cua né. Biét cach tinh dinh thirc ciia ma tran vuong, tir d6 van
dung kién thirc dinh thirc vé ma tran dé giai hé phuong trinh tuyén tinh va van dung tim thong
s6 qua mot s6 mach dién trong nganh di¢n tir.

2. Néi dung chwong: Trong chuong ndy, Sinh vién dugc hoc vé: tap hop va sb phirc, anh
xa va ham s, gi61 han va tinh lién tyuc ciia ham s6 mot bién sb, cac gia tri lugng gidc, ma tran,
dinh thtrc, hé phuong trinh tuyén tinh va chudi sd.

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 cia tip hop
Tap hop 1a mdt khai niém nguyén thuy, khong dugc dinh nghia cling nhu nhitng khai
niém diém, duong, mat. Ta thuong ndi tap hop sinh vién cta mét 16p, tip hop cac diém trong
mot dudng tron,... Nhu vay tap hop bao gdm cac ddi tugng cé cling mot tinh chat nao d6. Mbi
dbi twong trong tap hop goi 1a phan tir cua tap hop.
Néu x 1a phan tir cta tip 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 T 4 (doc 1a "y khong thude 4").
Vidu 1.1. Cac taip hop N = {0, 1,2, ...} 1a tip cac sb tu nhién.
7.=1{0, + 1, =2, ...} 1a tap cac sb nguyén.

Q= {%ia,bi Z,b' 0} 1a tap cac sb hiru ti.

R = Q {vé 1y} 1a tap cac so thyc.
1.1.2. Tap hop con, tiap rong, tip bing nhau
Tap hop khong c6 phan tir ndo goi 13 tap rong (¢dp trong), ky hiéu 1a AE.
e Cho hai tdp hop 4 va B. Ta goi 4 1a tap hop con cua B néu moi phan tir ciia 4 déu 1a
phan tir cia B, ky hiéu 4 | Bhay BE A.
¢ Ta quy uoc: Tap A 1a tap con ctia moi tap hop.
e Hai tip hop 4 va B goi 1a bang nhau néu 4 | Bva B 4, ky hiéu 4=B.
1.1.3. Cac phép toan trén tap hop
a) Phép hop
e Hop cua hai tip 4 va B 1a tap hop gém nhiing phan
tir thudc tip A, hodc tap hop B, ky hiéu AEB. A
AEB = {x &x 14 hodc x 1 B} (hinh 1.1).
e Phép hop c6 céc tinh chit sau: Hinh 1.1
- Tinh két hop: AE(BEC) = (AEB)EC
- Tinh giao hoan: 4EB = BEA.
Vidu 1.2. Cho cactaphgp 4= {0, 1}; B={2, 3, 4}
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b AEB = {0, 1,2, 3, 4}

b) Phép giao

e Giao cua hai tap hop 4 va B 1a tip hop gém nhimg
phan tir vira thudc 4 vira thudc B, ky hiéu ACB, xéac dinh:
ACB= {xéxTAvax1B} (hinh 1.2).

e Phép giao cac tap hop c6 cac tinh chét sau:

AC(BCC) = (ACB)CC

ACB=BCA

¢) Phép trir, phan bii

e Hiéu cta tap hop 4 va tap hop B 1a tip hop gdm nhiing
phan tir thudc tap hop 4 nhung khéng thudc tip B, ky hiéu 4\B,

Hinh 1.2

Hinh 1.3
xac dinh:

AB={xéx14,x1B) (hinh 1.3).
e Chotap A1 X. Taphopbuciadl X
1a tap hop X\4, ky hiéu 4, x4c dinh:
A=X\A={x1 X, xI A} (hinh 1.4).
Vidu1.3.Chod = {x&?—3x+2=0}={1,2}
B={xéx*+4x-5=0}={-5,1}
Khi d6: AEB={-5,1,2}; ACB= {1}
A\B={2}; (AEB)\4 = {-5}.
d) Tich Dé cdc ciia hai tip hop
Tich Dé-cac cua hai tap hop A4 va B 1a tap hop tat ca cac cap (a, b), a 14,518, ky hiéu
AxB, x4c dinh: AxB = {(a, b) éa 14, b 1B}
Vidu 1.4.Néu 4 = {1;2}, B= {3; 5} thi AxB = {(1, 3); (1, 5); (2, 3), (2, 5)}
1.2. SO PHUC
1.2.1. Sw mé rong cia tap hop sb

Hinh 1.4

Ta biét rang trong tap hop s thuc thi c6 nhitng phuong trinh dai sé nhu phuong trinh x2
+ 1 =0 hay 2 =—1 vo nghiém vi binh phuong moi s6 thuc déu khong 4m. Do d6 can phai mé
rong tap hop sb sao cho moi phwong trinh dai s6 déu c6 nghiém. D6 chinh 1a tap hop s6 phic.
1.2.2. Céac khai niém
e Tdp so do: S6 i thoa man diéu kién i> =- 1 duogc goi 1a don vi 4o.
S6 thudn 4o 1a nhiing sb c6 dang: bi, voi b1 R, i =-1.

Tap s6 4o dugc xay dung va ky hiéu nhu sau: 7 ={bi\ bl R, i* =-1}.
Vi du 1.5. Cac s6 2i, 5i, - 3i, - %i, 3i déu thude tap sb 4o.

* Tdp s6 phirc: Ta goi s6 phuc 14 nhiing s6 c6 dang a +bi, v6i a, b 1 cac s6 thuc, i 14
don vi 0. Tap s6 phtic 1a tap hop bao gom tat ca cac sb phirc, duge ky hiéu va xac dinh nhu
sau: C= {z:z=a+bi,a,bl | ,i*=-1}.

Nguoi ta thuong dung cac chit cai nhu w, u, v, z... d€ ki hi€u céc so phuc.
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Nhdn xét: N1Z1QIRIC.

Vi du 1.6. Cac s6 z, =1- 2i; z, =5 +2i; z, =0- 7i =-7Ti déu la nhiing s phic.

» Dang dgi sé ciia s6 phirc: S6 phuc z dugc biéu dién dudi dang z =a +bi duoc goi 1a
dang dai s6 cua sd phtc, trong do6 a la phén thuc cua z, ky hi¢u 1a Rez, b la phén do cua z, ky
hiéu la Imz.
Vay s6 phic z dugc xem la téng dai s6 cia mot sb thuc va mot sd ao, nghia la:
z =a+bi =Rez +i.Imz.

Vi du 1.7. Biéu dién sb phuc J4-3i dudi dang dai s6.

Theo dinh nghia ta can tim s6 phirc w sao cho w? =4- 3i.

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

ia®-b* =4
Tur do, ta co: ia
i2ab =-3.
S IS DU §
Giai hé trén ta duoc: | 21 VélJ|[ 1\/5

b=-— Ib=—rp.
fo2 2
. .z &3 1 .6
Vay s0 +/4- 3i codang daiso la: w,, =+—=- —i .
YRR 26
® Hai s6 phirc bang nhau: Hai s6 phic: z, =a, +b,i, z, =a, +b,i dugc goi la
1a, =a,

bdng nhau khi va chi khi

1“1 2

S0 phirc lién hop: S6 phic z =a - bi duoc goi 12 lién hop voi sb phitc z =a +bi.
® 86 phire ddi: Néu z = a + ib thi —a — ib goi 1a sd phirc d6i cua z, ki hiéu —.
Vidu1l.7. Choz=2+3iPZz=2-3i;—=z=-2-3i.
* 86 phirc nghich ddo: s6 phitc nghich dao ctia z =a +5bi, z* 0 13 s6 ma tich vdi z thi

3 U | ) x .
bang 1, ki hiéula — hay z*'. Néu z =a+bi, z* 0 thi
z

1 1 a- bi a- bi a b .
z = .= , R Ry M ey M a2
a+bi (a+bi)a-bi) a +b~ a +b° a +b
Vidu1.8. Cho z =1+2i Khido ;' =— -2 _1-2 _1 2,

S (+2)(1-2) 1P+2* 5 5
1.2.3. Phép toan vé s6 phirc
a) Phép cng: Cho hai sd phitc z, = a; + iby; z, = a» + ib,. Ngudi ta goi tong cua hai sd
phirc z; va z, 14 s phure, ki hiéu z, + 2. Xéac dinh: 2, + 2o = (@, + ax)H(by + by)i.
Phép cong c6 cac tinh chat sau:
+ Tinh két hop: (zi +z) tzz=z1 Hzo +z3) =zt 25+ 23
+ Tinh giao hoan: z; +z, =z, + z;



+ Tén tai phan tir trung hoa: z+ 0 =0+ z =z Trong d6 0 1a sd phtrc “khéng” a =0, b =

+ Tén tai phan tir d6i — ctia z sao cho z + (—z) = 0. Trong d6 —z 14 s6 sd phirc d6i cua z.
b) Phép trir: Cho hai ) phuc zy = a; +ib; ; z, = a, + ib,. Ngudi ta goi hi€u cta hai sb phurc
21 va 2, 1a mot s6 phire, ki hiéu z, — z. Xéac dinh: z; — z, = z; + (—22) = (a1 — @)+ (by — by)i.
Vidu1.9.Choz;=3-4i;z,=1+2i
Khido,taco: zi+z2=3+1)+(4+2)i=4-2i
z1—2,=3-4i)+ (-1 -2i)=2 - 6.
¢) Phép nhén: Tinh cua hai sb phtic z, = a; + ib; v z, = a5 + ib, 1a mot s6 phire, duoc
thuc hién nhu nhan hai nhi thirc thong thuong véi cha y i2 = —1, ki hiéu: z,z,, xac dinh:
2122 = (a1 T ib))(ay + iby)
= aia, + iayb, + ibia, + i*b\b,
=a1ay + b1b,y + i(ab, + biay).
Phép nhan s6 phiic ¢6 cic tinh chat sau:
+ Tinh két hop: (z122)z3 = z1(2223) = z12223.
+ Tinh giao hoan: z,z; = zyz;.
+ Ton tai phan tir don vi ky hiéu 1a 1 sao cho z.1 = 1.z =z, trong d6 1 1a s6 phirc c6 phan
thuc 13 1 phan 40 13 0.
| a-bi _
a+bi  (a+bi)a-bi)

X . v A A . ) o1
+Neéuz=a+ib "0 thi ton tai phan tir nghich dao z ™' = — =
z

a

b ..oz, . T S
—— -———1 1a 50 phtrc nghich déo ctia s6 phirc z sao cho z.z'=1.
a +b~ a +b

d) Phép chia: Cho hai $b phitc z; = a; + iby; zo=a, + ib, v&i z, ' 0. Ta goi thuong cua z;,
. zZ .
2, ky hiéu 1a =L duoc thuc hién nhu sau:
Z,
z _ 4 +ib, _ (a, +ib))(a, - ib,) _ a4, +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: z1z, = (2 - 3i)(1 +3i) =11 + 3
z _2-3i _(2-3)(01-3) _7 9

z 2 i=Lgean.
z, 1+3i (1+3)1-3) 10 10 10

D@ thay rang d6i v&i cac phép toan trén, cac phép toan trén sb thyc 1a mot trudng hop
riéng ctia s6 phirc.

1.2.4. Dang lwong giac ciia s6 phirc y4

a) Mt phing phikc

Ta xét hé truc toa do vudng goc Oxy va dit tuong Gng
s6 phuc z = a + ib v6i diém M(a, b) trong mit phang do6
(hinh 1.5).

Hoanh d6 ctia diém M bang phan thuc con tung do M r

bang phan 4o, cta so phuc z. q >

Hinh 1.5



Do d6 Ox goi 1a truc thyuc, Oy 1a truc 40 va mit phang Oxy goi 13 mit phang phirc.
b) Argumen va mé dun ciia sé phirc
Cho sb phiic z =a +bi, c6 diém biéu dién trén mat phang phic Oxy 1a M(a,b). Ngudi

ta goi khoang cach » tir M dén O 1a mo-dun cua z, ky hiéu 1a |z| va x4c dinh:

z|=d +b* =z

Goc hop bai chidu duong truc thuc va oM dugce goi 1 arcgumen ctia s6 z * 0, ky hiéu 1a
Arg(z). P6i véi sb6 phitc z =0 arcgumen dugc xac dinh tuy y. Khic v6i mo-dun, arcgumen
ctia s6 phirc xac dinh khong don tri, né xac dinh véi su sai khac mot s6 hang boi nguyén cia
2p, va Arg(z) =j +2kp, k1 Z, (hinh 1.5) trong @6 j =arg(z) 1a gid tri chinh cta acgumen
dugc x4c dinh boi diéu kién:

-p <arg(z) £p hoacO £ arg(z)<2p .

Phan thuc va phan 4o cua sb phitc z =a+bi dugc biéu dién qua mo-dun va arcgumen

ctia n6 nhu sau: : ¢ :rC,OS_J ’
ib =rsinj .

Nhu vay, arcgumen j cua s6 phitc c6 thé tim tir hé phuong trinh:

i . a

. COSJ =,
t Na® +b’
T /az +b2

Hay tanj :g va sinj cung dau voi b.
Chii y 1: Khi tim j ta chon gécj sao cho sinj ciing déu véi b.
¢) Dang lwong gidc ciia so phirc
Gia str M 1a anh cta sb phuc z trong mit phang phirc. Pat » = OM; q = (Ox, OM ), ¥ goi
12 mo dun cia z, q 1 goc dinh hudéng ma vecto OM hop voi Ox, duge goi 1a agumen cia z. Khi
do6 rva q duogc xac dinh trong muc b).
Do d6, s6 phitc z = a + ib ¢6 thé viét duoc dudi dang: z = r(cosq + ising) goi 1a dang

luong gidc cua so phirc z.

n . .. - b
Vayz=a+ib P z=r(cosq +ising), vdi r =~+a’ +b* , tanq = —.
a

Chu y 2: - Trong khoang (0;2p) c6 hai géc q;, q, thdéa man: tanq = é, nén ta chon q 1a
a

mot trong hai goc d6 sao cho sing cuing dau véi b.
- Argumen ctia z =0 dwoc xem nhu c6 gia tri bat ky.

Vidu 1.11. Cho s phitc z=1+ /3i.

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



teg=~3 b véi gI (0;2p).

p

Vi sing > 0 cung dau voi

>~ ('D‘%DK'DK‘D%K‘D\
I
w |~g w|T

\/g nén ta chon q = % Do d6, dang luong giac cua sb phirc z
p

la:z=2 (cos§+isin

Py,

Vi du 1.12. Cho s phitc z = 1 — /3i.

2

Ta c6 a = l,bZ—ﬁ.VéyrZZ; Vo1 tgq=—\/§ ta co: q=27p hoac q=7?p

gl (0;2p). Vi sin7?p < 0 cung diu véi b= —x/?_> <0 nén ta chon q = 7?'0 Do do6, dang lugng

giac cta s6 phirc z 1a: z = 2(cos7?p + isin%’).

d) Liiy thiva véi sé mii nguyén dwong ciia sé phirc ¢ dang liong gidc
Cho sb phuc z = r(cosq + ising), khi d6 ta c6:
22 = z.z = r*(cos2q + isin2q)
23 =22z =1 (cos3q + isin3Q)
Téng quét: z" = F(cosnq + isinng), cong thirc nay duoc goi 1a cong thirc Moivre.
Vi du 1.13. Cho s phitc z= 1 — ~/3i. Tinh 2", z'2?
Gidi: Dang luong giac cua sb phirc z 1a: z = 2(cos7?p + isin7?p) (vidu 1.12)
Do d6: z"'= 2“(c0s7—p + isin7—p) "
6 6
= 2”(cos7—pn + isin7—pn
6 6

z!12 =212(c0s7?p + isin7—p) 12

- 212(cos7?p.12 + isin7?p.l2) =2%(cosl4p +isinldp ) =22

e) Khai cin bdc n (n nguyén dwong) ciia sé phirc
Ta goi can bac n (n T¢.)cuasd phuc z 1a mot s6 phire ma khi nang 1én luy thira bac n
thi bang z, ki higu 1a: 4z, (¥/z)" =z.
Gia st z = r(cosq + isinQg) va 4z = r(cosj +isinj)
Khi dé ta co: r(cosq + ising) = [p(cosg + ising)]”
= p"(cosng + isinng)

N 1 r=Alr
} r=4r i
P1 | . - hay 1. qg+k2p ., -
nj] = R 1] = R
+k2p," k1 Z i k1Z

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

ncuazla: 4z =Q/;(cosq +k2p +isinq+k2p), voik=0,1.2,...,n y
n n

~1. “ &

Vidu 1.14. Tinh 31 -

X
Giai: Taco: 1 =1.(cosO + isin0). \
P %/I =3/I(cosO+k2p +isin0+k2p) =Cos k2p +isin k2p , Z
3 3 3 3 Hinh 1.6

voik=0,1,2.
Chocacgiatri k=0, 1, 2 ta dugc: zp= cosO + isin0 = 1

2p

2p ) 1
Z1= COS—+isIn— = ——+\/§i.
: 3 3 2

Zp = cos4Tp+isin4?p = —% —\/51’ .
Vi du 1.15. Cho z =- 1++/3i. Hay chuyén z sang dang luong gidc, tinh z° va tinh y/Z.

Giai: Dang lugng giac ciazla: z= 2(cos27p+i sin 2Tp). Do do, ta co:

z> =2° [cos(5 )+zsm(5—)] =32(co %ﬂsi 10p) =32(c os4Tp+zsm—)
» +k2p 2 ——+k2p
Khai cin bac 3 s phtc z: 3z = \/_(cos 3 +isin -3 3 ), voik=0,1, 2.
2p 0
+ Vo1 k =0, taco: zop= \/—gcos—+zsm
9 9 Q)

+ V61 k=1,taco:

1= x/_écos _+2_pc_)+lsm§@_p+2_pcu %@*&osg_p”smg_p?;.
3o e9 3 % e 9 9 ¢

+ V61 k =2, ta co:

Zy= \/_—\/—[COS( )+1sm( )] \/_( os +1sin%).

Céc s6 phiic z,, z,, z,¢6 cing md dun 1a 2, nhung argumen cua chung sai khac nhau

2 < A < R < A ’ 7. , A - M ’ \ ’
mot lugng la Tp, cac diém biéu dién tuong g véi ching trén mat phang phuc tao thanh cac

dinh cua mot tam giac déu (hinh 1.6).

BAI TAP
1. Cho 4 = {1, 2, 3}, B= {2, 3, 4}. Hay viét tat ca cac phan tir cia cac tip sau: AEB, ACB,
A'B.
2. Cho céc bat phuong trinh.
a)[2x + 3|31 b) (x—2)*34
c)x*+2x—-8£0 d) x>+ 7x - 12| £ x*>+7x—12.
9



Gia str goi tap nghiém cuia bat phuong trinh cau a) 13 4; tip nghiém cta bat phuong trinh
ciu b) 1a B; tap nghiém cua bat phuong trinh cau ¢) 1a C; tip nghiém ctia bat phuong trinh ciu
d) 1a D. Hay xac dinh: AEB; ACC; BCD; B\C; D\A.

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

b) x’+6x° +30x+25 =0.

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

a) |z|-z =1+2i b) |z|+z =2+1; c) 22 +432+1=0;

d) 3z% - iz+1 =0; e) z°-2z+3 =0, f) 22 +z- 2i =0;;
|zl+2z2 =1-1i i(l+i)z, - (1-)- (- i)z, =0,

&1, i =m0 L2 +i)z, - (1- 2i)z, =0.

5. Biéu dién cac s6 phuc sau 1én mit phing phtc.

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 mat phang phitc z duge cho boi cac diéu kién:
a) |z|=Rez+1; b) |z- 1P 2]z~ il.

7. Tim arcgumen cuia cac s6 phirc sau day:

p .. P p .. Pp

a) z =cosg- 1s1ng; b) z =- cos§+1sm§; Cc) - sinj - icosj .
8. Tinh: a) (1 + 2i)° b) (1 +2i)°> - (1-2i)°
¢) (1 + i) d) (“I’
9. Chuyén céc s phirc sau vé dang luong giac sd phirc:
a) 1—i; b)1+\/§i; c) -1+ \/gi;
d) -1-31; e)1—3i; f) 2i.
10. Tinh cdn céc sd phic sau:
a) 2+2; b) V4 -

V-0
4 122 S

11. Tinh Iy thtra sau:
20
0
a) (1 +2i)S; b) B+ 30 ¢) (1 +2i)° — (1 —2i)5%;
g g
® 1 @& 3 Tl
D g3 —l; &) 1+ Dg-53
2] 1)
12. Thuc hi¢n cac phép tinh sau:
l+itana b (1+2i)*- (1- i)’
1- itana ’ (3+2i) - (2+i)*

13. Chtrng minh rang: z =(1+2i)(2- 3i)(2 +1)(3- 2i) 1a mot sb thyc.
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14. Tim céc sb thuc x, y thod man drfmg thuc: (1+2i)x+(3- 5i)y =1- 3i.
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BAI 2: MA TRAN, PINH THUC, HE PHUONG TRINH TUYEN TiNH
VA UNG DUNG

2.1. MA TRAN
2.1.1. Khai niém ma trin
Dinh nghia: Mot bang chit nhat gdm m’ n s6 dugc xép thanh m hang, n cot nhu sau:

<

éa, a, .. 4,0
?aZI ay, aznl:| Sy A o~
A =€ U duoc goi la mot ma tragn co m’ n.
e... ... U
é u
@lml amZ A amn 0

Ma tran duge viét nhu trén goi la dang téng quat cia ma tran.
Céc sb6 m, n 1a nhimg sd hitu han, nguyén duong, a; la phan tir cia ma trdn 4 nam &
hang tha 7 vacotthe j,i=1,2, ..., m; j=1,2, .., n.

mxn?> mxn*

Ma tran A con duoc viét dudi dang thu gon 4 =[q, ] hay 4 =(a;)

2 3u ., A~ o s A o 1a
g la ma trdn ¢& 2x3, v4i cac phan tu la: ¢, =1, a, =2,
5 64

Vi du 2.1. Ma tran A4 :§4
a; =3, a,, =4, a,, =5, a,; =6.

Nguoi ta quy udc, ma tran chi c6 mot hang duoc goi 1a ma tran hang, ma tran chi c6 mot
cot dugc goi 1a ma tran cot.

Khi m =n, ta ¢c6 ma trdn c6 n hang, n cdt, dugc goi 1a ma tran vudng cfip n hay ma tran
cap n .

Puong thiang di qua cc phan ti a,,,a,,,..., a,,..,a, cla ma trin cdp n dugc goila
duong chéo chinh ctia ma tran.

Tap hop tat ca cic ma tran cap n duoc ky hiéu 1a M, .

Ma tran khong 1a ma trin ma tat ca cic phan tir ctia né déu bang khong.

2.1.2. Piéu ki¢n dé 2 ma tran bang nhau

Dinh nghia: Hai ma trin 4 va B dugc goi 1a bang nhau néu ching c6 ciing ¢& va cic
phan tir twong Gmg bang nhau, ky hiéu 4 = B.

Gia st 4 =[a;],.,, B =[b;]

mxn*®

Khido: 4=B U a; =b;," i=m, j=ln.

g

& .
Vidu 2.2. Chomatran 4 =4 1 B =a
& 4778 o
ix=3
- 1|.y:O
Khidé 4 =BU i
|Z:4
bt =-2.

1.1.3. Ma tran chuyén vi
Dinh nghia 3: Ta goi ma tran chuyén vi cua 4, ky hiéu A" 1a ma tran thu duoc tir ma
trdn A bang cach chuyén hang ictia 4 thanh cot 7 ciia A .
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Néu ma tran 4 =[a,],,,, c6 ¢ m" n thi ma tran chuyén vi 4" =[a,],,, cOcd n" m.

Chii y: M6i ma tran chi c6 mot ma tran chuyén vi duy nhét.

&4 1u C4 3 o
Vidu23. Cho 4= 3 0Y khido 4" =% v
' e a g1 0 74
g2 7H
2.1.4. Mot s6 ma tran dic biét
&, a, K a,u

Dinh nghia: Ma tran cip n c6 dang: 2

H, (nghia la a; =0 néu i > j),

é u
é) O K nn l’:l
goi1 1a ma tran tam giéc trén.
&, 0 K 0 u
A A ’ éa21 azz K 0 L;I ~ \ A . . © 1N
Ma tran cap n co6 dang: z H’ (nghiala @; =0 n€u i< ), goilama
Qv d
élnl n2 K ann 0
tran tam giac dudi.
&, 0 K 0 ¢
A A ’ A azz K 0 l:I ~ \ A 1N A
Ma tran cap n c6 dang: g 3, (nghiala a; =0 n€ui" j), goi la ma trdn
Qv :
d 0K a,q
chéo.
d 0 K 0u
e a DL K 0y
Ma trén cap n c6 dang: 1, =2 o (nghiala @; =0 n€u " j va a; =1néu
® 0 K 1
i =), goi 1a ma tran don vi cdp n, ky hiéu la I,.
dd 0 Ou
Chéng han ma tran 1, :gO 1 0 3 la ma tran don vi cr?ip 3.
O 0 1§

Vidu 2.4. (Ung dung ma trdn mo ta cdu triic mach dién)

+ Ma tran nhanh — nut, trong do s6 hang la sb6 nhanh, sb cot 1a sd nit doc 1ap cua mach
dién, ky hi€u: 4 =[q,],,,
a, =1 khi; la nat dau cta nhanh i;
a, =-1 khi j 12 niit cudi cuia nhanh i;

y
a, =0 trong cac trudng hop khac.
Céc phan tir trén mot hang ctiia 4 cho biét nhanh d6 ndi giira cac diém nao v6i nhau;
trong mach dién n6 chi rd chiéu duong ctia dong dién trén nhanh ay, déng thoi cling cho biét

dién 4p trén nhanh bang hiu s6 thé cua cap nit nao. Cac phan tur trén mdt ¢t cia mot nut chi
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r0 tai nut d6 c6 nhitng nhanh nao di ra khéi nut (gid tri 1) va nhitng nhanh nao di vao nut (gia
tri - 1). Chéng han:

&1l 0 Ou
é u
y €0 0 -1u
=8 a-
?1-1 Og
&0 1 -1U
e u
gl 0 -1§

+ Ma tradn nhanh — vong, trong do sb hang la s6 nhanh, sb cot 1a sb vong doc 1ap cua
mach dién, ky hi¢u: C =[c, ].

¢; =1 khi nhanh i cung chi€u vong j,

a; =-1 nhanh i ngugc chi€u vong j,

a,; =0 nhanh i khong thudc vong ;.

Céc phan tir trén mdi hang chi rd nhanh d6 c6 tham gia vao vong khong, thuan chiéu hay
nguoc chiéu vong. Cac phan tir trén mot cot chi rd vong d6 gdm nhirng nhanh nao, cung chiéu
hay nguoc chiéu vong. Chang han:

&1l 0 Ou
é u
é'l'l Ou
c €0 1 o0u
=8 a-
§1 0'1l;|
&0 -1 -10
e u
80 0 1§

2.1.5. Cac phép toan trén ma tran

® Phép cong cdc ma trin

Dinh nghia: Cho hai ma tran cung ¢6: 4 =[q;],,.,, B =[b;],.. Tong A+ B 1a ma tran c&
m’ n, dugc xac dinh nhu sau: 4+ B =[a; +b,],,,,.
5 2 30 é 70 é 2+5 3+7 u é 10y
vide2s. £ 7 9.8 TH=g i=e G

&1 48 & -3 &1+2 a4+ & 1Y

Tinh chéit: Néu cic ma tran 4,B,C cung cd thi:
+) A+ B =B + A . (Tinh giao hoan)
+) Néu goi ma tran d6i ciia 4 =[a;],., 1a - A=[-q,;]
+)Néu B =[b,],,, thi 4- B=[a,-b, ...
+) A+(B+C) =(4+ B)+C. (Tinh két hop)

thi 4+ (- A) =- A+ 4 =0.

mxn

® Nhan ma trdn voi mot so

Dinh nghia 2: Cho A=[a;],,,, kI R thi tich k4 hay Ak 1a ma tran ¢& m " n, xac dinh
nhu sau: kA:[kcg/ L{".
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Nhw vdy, muon nhdn ma tran voi mot so ta nhdn tat cd cdc phan tw cua ma tran voi so
do.

4 7¢
Vidyu26. Cho 4=¢ & B=% &
37 - 23 g) 30
2 12-7u & S
Khi do: 34- B =5 E:? a-
©1-0 -6-30 &1 -9y

Tinh chit: D& dang ching minh dugc:

+) k(A+B) =kA + kB

+) (k+h)A =kA + hA ;

+) k(hA) =(kh)A4;

+) 04 =0. (nhdan ma tran A voi $6 0 ta dwoc ma trdgn khong).

® Phép nhdn ma trdn voi ma trdn

Dinh nghia: Cho 2 ma tran 4 =[q;],,,, B =[b;],..» (sb cot ctia ma tran 4 bang sb hang

cua ma tran B). Nguoi ta goi tich 4.8 1a ma tran C =[¢,],,,, ¢0 m hang, n ¢4t ma phan tir Cij

mxn?

P
o yoeo . .
duoc xac dinh nhu sau: ¢; =a,b,; +a,b,, +...+a,b, =q a,b,;,v61 i =1,m, j =1,n.
k4

d 20
d 2 3ua { e11+23+31 1.2+22+3.4 elO 18U
Vidu2.7. a) & 1 53 2U=

24e 43 G1+13+2.1 42+12+249° & 188

('m»

b) {asal _ 8.1 340 & 120
oky & 1 2487 8% sl

Chii y: Tir diéu kién ton tai phép nhan A.B (s6 cot cia ma tran 4 bang s6 hang ctia ma
tran B) dan dén, s& co trudng hop ton tai phép nhan 4.B nhung khong ton tai phép nhin nguoc
lai B.A. Do @6, phép nhan hai ma tran khong c6 tinh chit giao hoén.

Tinh chit:

+) A(B+C)=AC+BC;

+) (B+C).A=B.A+C.A;

+) k(B.C) =(kB).C =B(k.C);

+) (4B)" =B".4".

+) [A=A1=4A.

2.2. PINH THUC

2.2.1. Pinh nghia va tinh chat

e, dap K a, u

e u

, ~ A 4 ad a K a "
Dinh nghia 1: Cho ma tran cap n, 4 :g 21 2 2n 3

Qe u

élnl an2 K azm 0
Néu bo di hang thtr i va cot thtr j cia ma tran 4, ta thu dugc ma tran con cép (n-1), ky

hi€u la M, va goino la ma trdn con cia ma trdn 4 mg voi phéan tr ;.
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e, 4, 4asu

Chang han, véi ma tran cap 3 c6 dang: 4 =2a21 Ay, Ay 3
& a,, axH
Ta ¢6 cac ma tran con cap 2 sau:
&1y daxyu &1, daxyu &, daylu
M, =g u My =é g, M5 =e U
2 4n( &1 430 & 43 Q0
&, aju &, a;u &, a;u
M, =g g, My =g g, My =¢ u»
& A4y &3 Adx & dxn ()
&, a;u &, a;u &, a;u
M, =g u» My =@ g My =g u-
&y adxn & Ay &y dxn

Dinh nghia 2: Dinh thuc ciia ma tran 4 la mot s, ky hiéu la det(4) hay |A , duoc dinh

nghia bang phuong phap quy nap nhu sau:
Néu A 1a ma trén cép 1: 4 :[a“J thi det(A4) =a,,.

£ . A X &, a,u .
Néudlamatrancap2: 4=a ° , thi
& dyn
det(4) =|™" 2| =4 det(M det(M.,) =
et(4) = =q,, det(M ) - a,det(M ;) =a,,.a,, - a,,.a,,
a, dy
élu ap 4y U
Neéu 4 la ma tran cap 3: 4 :Za21 a, a, ld, thi
& a, aj;H

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

a3 4y dxy
Tong quét, néu 4 12 ma tran cip » thi:
det(4) =a,, det(M,,) - a,, det(M,,) +...+(- """ a,, det(M,,)

=a (- D"a,, det(M, ). M

jd
(Cong thire (1) goi 1a cong thire khai trién dinh thic theo hang 1).
Dinh thirc ctia ma tran cp n goi la dinh thirc cip n. D& ky hiéu dinh thirc, ngudi ta dung

hai gach dimg dat o hai bén bang sb:

Vi du 2.8. Tinh cac dinh thtrc:

15
a) A= =1.6- 2.5 =-4.
2 6

1 2 3
56 -4 6 -4 5
b) B=|-4 5 6|=I. - 2. +3. =93 - 2.(-78) +3.(- 3) =240.
7.8 9 -8 9 7 9 7 -8

2.2.2. Cac tinh chét ciaa dinh thirc
Tinh chit 1. det(47) = det(4).
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H¢ qud: Moi tinh chat cua dinh thirc da ding khi phdt biéu vé hang thi ciing ding trong
phat biéu ta thay hang béi cét.

Tinh chét 2: Pinh thirc doi ddu néu cé mét trong 2 diéu kién sau:

- P6i dau ciia tat cd cac phan tir cuia 1 hang ndo do.

- D6i ché 2 hang nao dé cho nhau.

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

Tinh chét 4: Mot dinh thirc néu cé mot hang (hodac mot cot) toan la sO khong thi bcfng
khong.

Tinh chat 5: Khi nhdn cdc phcin tr cua mot hang hoac mot cot voi cung mot $6 k10
thi dwoc dinh thirc moi gd'p k lan dinh thire cii.
2 3

idu29. 4
Vidu 2.9 1 2

23
=" 7 =16- 12 =4.
48

H¢ qua:

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

- M§t dinh thire ¢6 hai hang (hodc 2 ¢dt) twong vmg ty 1é thi bang khong.

Tinh chét 6: Khi tat ca cdc phan tir ciia mot hang (hay mot cot) c6 dang tong cia hai s6
hang thi dinh thirc d6 c6 thé phdn tich thanh tong cia 2 dinh thicc, chang han nhu:
a, a'yta',

1 "
ay ap| (@ dyp

] " ' " :
yy Apta 5| |ay Ayl |y a4y

Tinh chét 7: Dinh thitc bang khong néu c6 méthang (cét) la té hop tuyén tinh cia cdc
hang (cot) con lai.

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

Tinh chit 9: Dinh thirc cia ma trdan dang tam gidc bang tich cdc phan tir nam trén
duong chéo chinh.

Tinh chit 10: Néu A, B la 2 ma trin cung cd'p thi: det(AB) =det(A)det(B).

2.2.3. Tinh dinh thirc bang phuong phap bién déi so' cip

e Cic phép bién déi so cip thwong diing

Ta c6 thé tinh dinh thic bang dinh nghia hodc 4p dung céc tinh chét cta dinh thic dé
bién d6i don gian dan roi tinh. Cac phép bién ddi so cap ddi voi dinh thirc c6 thé ap dung dbi
vo1 hang hodc voi cot, va dugce néu ¢ bang sau:

Cdc phép bién doi dinh thirc Tdc dung
Nhan mot hang (cdt) nao d6 voi k' 0. Dinh thtrc gp 1én & lan.
Dbi chd 2 hang (cot) ndo do. Dinh thirc d6i dau.
Cong (k 1an hang r) vao ha‘lng S (Euorng ) Dinh thtrc khong dbi.
te ddiindi dith. thirc bang bien doi so cap

Budc 1: Dung cac phép bién dbi so cap dwa dinh thirc vé dang tam giac trén.
Budc 2: Ap dung tinh chat 9 dé tinh dinh thuc.
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Vi du 2.10. Hay tinh c4c dinh thirc sau:

2 -1 0 3

0 1 5 5 -1

a) A=3 -6 9|; b) B = 3
2 6 1

0 2 1

Gidi:

0 1 5 1 -2
a) A=3 -6 9[=-3/0 1

2 6 1 2 6 1

DN W

1
(gh2 ® hy,hh, ® hy,h, ® h)

1-2 3
=300 1 5 (- 30, +h, ® n,)
0 10 -5
1 -2 3
=30 1 5 (- 108, +h, ® h,)
0 0-55
=165.
2 -1 0 3 |2 -4-6 3
b) B = 2-1_ |1 2 4 -1
12 3 1) k1111
0o 1 21 (o 0 01
2-4-6| |-4 2 -6
=1 2 4|=|1-2 4 ::|' 2‘:8-10:-2
111 0 0 1 "2
2.3. HANG CUA MA TRAN
2.3.1. Hang ciia ma tran
i‘lll a12 K alnl‘:'
. A ZaZl ay K aznl:|
Xét ma tran cd m n:A:é 3
u

'Saml a,, K a, q
Dit p 1a mot sé nguyén duong, p £ min(m,n).
Dinh nghia 1: Ma trin vudng cap p suy tir 4 bing cach bo di m- p hang va n- p cot
goi 1a ma tran con cdp p cua 4.
Dinh thirc cia ma trin con d6 duoc goi 1a dinh thitc con cip p cia 4.
Dinh nghia 2: Hang ciia ma tran 4 1a mot s0, ky hi¢u r(4), la cép cao nhét cia cac dinh
thirc con khac khong cua 4.
Vi du 2.11. Tim hang ctia ma tran
¢l -3 4 20
2 1 1 43.
1 -2 1 -2§

~

_e
1=¢
g
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Trudc hét ta xét cac dinh thirc con cp 3 ctia ma trin A :

1 -3 4 1 4 2

D =2 1 1/=0; D,=2 1 4/=0;
-1 -2 1 -1 1 -2

-3 4 2 1 -3 2
D,=| 1 1 4|=0; D,=[2 1 4=o0.
-2 1-2 -1 -2 -2

Nhén thiy tit ca cac dinh thirc con cap 3 ctia 4 déu bang 0. Vi vay xét tiép cac dinh thirc

-3
=7'0.

con cap 2, ta thiy ton tai dinh thtrc con cip 2 sau:

Vay theo dinh nghia, ta c6 r(4) =2.
Chii y: + r(A") =r(A).
+Néu 4 lamatrdn ¢ m’ nthi r(4) £ min{m,n|.

2.3.2. Tim hang ciia ma trin biang phwong phap bién ddi so cap

e Dinh nghia (ma trdn dang bdc thang). Mot ma tran ¢& mxn c6 2 tinh chat sau dugc
goi la ma tran dang bac thang:

- Cac hang khac khong (tirc 12 ton tai phan tir ciia hang khac khong) ludn & trén cac hang
bang khong.

- Trén hai hang khac khong thi phan tir khac khong dau tién & hang dudi bao gio cling &
bén phai cot chira phan tir khac khong dau tién & hang trén.

Chéng han, cdc ma tran sau c6 dang bac thang.

d -3 0 4

9 0 A 830
4 =6 u-p=% -2 1 3Y,

& 0 0 7u e 0 2 89

% 00 o ® g

o Tim hang ciia mét ma trin bing phwong phdp bién déi so cdp. Ap dung cac phép
bién ddi vé hang dé bién d6i ma tran d6 vé ma tran dang bac thang. Khi d6 s6 hang khéc
khong ctia ma tran dang bac thang d6 chinh la hang cua ma tran da cho.

Vidu 2.12 Tim hang ctiia ma tran

(? 1 -3 4 21‘:|
2 1 1 43.
g1 -2 1 -2§

A=

» (D> (D

. él 4 20 5, gen 6l -3 4 20
Gidi: A 3 INF® go 7 -7 03 SAAAR go 7 -7 03.
g0 -5 5 0§ 80 0 0 0§

Ma tran cudi ciing nay 1a mot ma tran dang béc thang c6 hai hang khac khong.
Vay r(A4) =2.

2.4. Ma tran nghich dio

2.4.1. Pinh nghia va tinh chit
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Dinh nghia 1: Xét ma tran A cap ». Néu ton tai ma trin B sao cho: 4.B =B.4,
thi ta n61 4 kha ddo va goi B 1a ma tran nghich ddo ctia 4. Nguoi ta ky hi¢u ma tran nghich dao
cua A 1a A, nghiala: 44" =4"'4 =1

Dinh Iy 1: Néu ma trén A cdp n c¢6 ma trdn nghich ddo thi ma trgn nghich ddo dé la
duy nhat.

2.4.2. Sy ton tai ma tran nghich dio va phwong phap dinh thic dé tim ma tran
nghich dao

Dinh nghia 2: Cho ma tran 4 Z[a . Jm,n . Goi M la cac ma trdn con twong tng vai cac
phan tir a ; -Nguoi ta goi phan phu dai s6 cia phan tir ; 1la mot s6, duoc ky hiéu 1a ¢, va tinh
nhu sau: ¢; =(- 1) det(M ) .

Viy phan phu dai sb cua a; co gia tri bang dinh thic det(M i ynéu (i + /)14 chin, va
bang sb dbi cua det(M , ynéu (i+ /) lalé.

Dinh ly 2: Néu A la ma tran ccfp n, cé det(4) 0 thi ton tai ma trdn nghich dao A
duoc xdc dinh boi cong thirc sau:

&, oy K ¢, u

4! 1 ol 1 & K A (1)

Cdet(A) det(A) B
e u
g)ln an K c 0

Chii y: Diéu nguoc lai cua dinh 1y van dung.
St dung khai niém phan phu dai s nguoi ta ciing c6 thé viét cong thire khai trién dinh
thire cép n mdt cach rat gon nhu sau:
det(4) =Q a,c, . (Khai trién dinh thirc A theo hang thir i)
j=

det(4) =g ayc, . (Khai trién dinh thirc A theo cét thit j)

i=l

él 2 3u
Vidu2.13.Cho 4=§ 2 5 3. Hay tim 4" bing phuong phap dinh thirc.
61 0 8§

Budc 1: Do det(4) =-1" Onén ton tai 4°'.

Budce 2: Tinh cac phan phy dai s6 ¢;; ung véi cac phan tu aj;:

53 2 3 25
C :‘ i =40; ¢, =- =-13;¢c, :1 0 =-5;
. _ P 3|:_16_C _ 3‘:5'c I
21 O 8 > 22 1 8 > ~23 1 0 2
2 3 13 1 2
C31:5 3:' ;032:'2 3: ;033:2 5:1-

Budc 3: Lap ma tran C roi tim chuyén vi cia nd 1a Ct
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é 40 -13 -50 é 40 -16 -9u
reo € u r _€é u
Taco.C—é 16 5 ZOIDC =& 13 5 3@
g-9 3 1y g-5 2 g
40 -16 -9 & 40 16 9u
u_ée _ < _aU
-13 5 3(1_(; 13 -5 3u
-5 2 1g g 5 -2 -1¢

Budc 4 : Theo (1) taco: 47 = ! Cc’
det(A)

@D> D> D> (D~
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2.4.3. Tim ma trin nghich dio bang phwong phap bién d6i so cip

Céc phép bién d6i so cap vé hang thuong dung d6i véi mot ma tran nhu sau:

a) Nhan hang » v&i mot s61 10

b) Poi chd 2 hang » va s ndao dé cho nhau;

¢) Cong k lan hang r nao d6 vao hang s.

Luoc dé giai: Viét ma tran don vi cting cip vao bén phai ma tran 4, ky hiéu 1a [A,I J ,
ap dung cac phép bién doi so cip vé hang dé dua dan ma tran nay vé dang [I ,BJ , khi d6 ma
trdn B chinh lamatrin 47'.

el 2 3@
Vi du 2.14. Tim ma trdn nghich ddo cua A:g 2 5 33.
g1 0 8§
Ta co 101 giai bai toan da cho nhu sau:
él 2 3 1 0 Ou
_é u
[A,I]—é 25 3 01 0y
g1 0 8 00 1§
-2k +hy ® h, el 2 3 10 Ou
VaAYaTa® o 1 -3-21 0!
§0-2 5 -10 1§
¢l 2 3 10 0g
%%*d%%@go 1-3-21 0§
B0 0 -1-5 2 1§
- hy® hy
3hy+hy ® h, el 2 0 -14 6 3u
%Vala%i® o 1 0 13 -5 -39
g0 0 1 5 -2 -1§
él 0 0 -40 16 9L‘I,I
YaViVa%a® &0 1 0 13 -5 -30
g0 0 1 5 -2 -1§
&40 16 9y
Ao 41 € < _qU
Vay 4'=3 13 -5 -35.
g€ 5 -2 -1f

2.5. HE PHUONG TRINH TUYEN TINH

2.5.1. Cac khai niém co ban

o Dang tong qudt ciia hé¢ phwong trinh tuyén tinh

Dinh nghia 1: Hé phuong trinh tuyén tinh gdm m phuong trinh, » 4n c6 dang tong quat
la,x +a,x, +..+a,x, =b,

1
[dy X, +ayX, +...+a, x, =b
nhusau: | ' P77 2 (1)

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

mn--n m
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Trong do6 x,,x,,...,x, la cac an s0; a, la cac h¢ s6 cua an; b, la cac hé so tu do.

Khi m =n, ta ¢c6 mot h¢ vudng.

Khi b, =0, " i =1,m, hé (1) goi la hé phuong trinh tuyén tinh thuan nhat.

 Dang ma trin ciia hé phwong trinh tuyén tinh
i‘zll alZ K aln L‘,J

e a K a, 9
Ta goi ma trin 4 & 2 2

e
é a
ézml amZ K amn C'

éx, 0

é& u

cot ty do va x —&2 U 13 ma tran cot an.

éav u

e u

év, 0

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

2.5.2. Hé Cramer va phuwong phap Cramer

H la ma tran hé so cua hé, b =

BP B

2

2
OO OO

&

la ma tran

Dinh nghia 2: Hé phuong trinh tuyén tinh c6 s6 phuong trinh bang s6 an (hé vudéng) va

dinh thirc cua ma tran hé sd khac khong (det(4) ' 0) goi la hé Cramer.

Dinh Iy 1: Hé Cramer c6 nghiém duy nhat x :[xl,xz,...,xn ]T, dege tinh bang cong thirc

det(4, .
sau: x; = det((Al))’ j=12,...,n. Trong dé6 A la ma trdn hé so cua hé, A, la ma trdn suy tir A
’ €
bang cdch thay cét j boi ¢t vé phdi B.
X +2x, =6
Vidu 2.15. Gidi hé |- 3x, +4x, +.6x, =30
} - X, - 2x, +3x; =8.
I 0 2
Gidi: Ta co: det(4) =-3 4 6|=44"0.
-1 -2 3
Thay ¢t j boi cot B ta dugc:
6 0 2 det(A4 4
t -
det(4) =30 4 6|=-40p y =) 40 _ 10
det(4) 44
8 -2 3
I 6 2 vy
t
det(4,) =3 30 6 =72b x, =3WA) 72 18
det(4) 44 11
-1 8 3
boe det(A4 152
det(4) =|-3 4 30/=152b x, =34 15238
det(4) 44 11
-1 -2 3
. 2 1 1
Vay hé da cho c6 nghiém duy nhat 1a x, =- % s X, :E , X3 2% :
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Vi du 2.16. Dung phuong phap dinh thire gidi cac hé Cramer sau:

i 2x-y-z=4 I x+y+2z=-1
a). {3x+4y-2z =11. b). | 2x- y+3z =-4.
13x-2y+4z =11 Yax+y+dz=-2

Giai. a). Viét lai hé dué6i dang ma tran: 4.X = B, trong do:

€ -1 -lu eu  edu
_ LUy _é U, _é. U
A—§ 4 2@’X_§VQ’K_g”(J'
8 -2 44 e &l 1d
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 la hé Cramer.
Taco: D =det(4) =60;

4 -1 -1
D =[l1 4 -2/=180;

11 -2 4

2 4 -1
D,=[3 11 -2[=60;

3 11 4

2 -1 4
D,=[3 4 11=60.

3 -2 11

Tacc’),héc()nghiémla‘l:x:3:3;y:&:1;x :&:‘
D D D

Viy, hé c6 nghiém duy nhét: (x, y, z) = (3, 1, 1).
1 1 2
b). Tuong tu 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).
2.5.3. Giai hé phwong trinh tuyén tinh bang phép bién d6i so cip (phwong phap
Gauss)
e Luwgc dé gidi hé bang phwong phdp Gauss
‘I all‘xl + a12x2 oot alnxn :bl
i
. + +..+ =b
Cho hé phuong trinh tuyén tinh dang: | Gt T @ontn =02
fa,x +a,x, +..+a,x, =b

nn’'n n*

Ta biéu dién hé da cho dudi dang ma tran 1a AX =B.
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Dinh nghia 3: Nguoi ta goi hé phuong trinh tuyén tinh c6 dang sau 1a hé tam giac trén:
In""n

fa,x +a,x, +..+a,x, =b,

I ayx, +..+a,,x, =b,
(2)

t a,x, =b,,
vi ma tran hé s6 cta hé (2) 12 ma tran dang tam giac trén. Nén giai h¢ (2) rat don gian, chi can
giai phuong trinh cudi rdi thé dan 1én.
Luoc do gidi hé phwong trinh tuyén tinh bang phirong phdp Gauss:
Buéde I: Goi A =[A B] 1a ma trn bd sung cuia hé, bang cach viét cot 3 vao bén phai ma tran
A.
Buée 2: Dung cac phép bién d6i so cip vé hang dé bién d6i ma tran 4 vé dang tam giac trén.
Buoc 3: Khi d6 nghiém cta hé tam giac trén thu dugc cling chinh 1a nghi¢m ctia hé da cho.
Vi du 2.17. Giai hé phuong trinh sau bang phuong phap Gauss.
12x +4x,+3x; =4
b 3x, + x,- 2x, =-2
}' 4x, +11x, + Tx, =7

Giai. Ta trinh bay qua trinh giai h¢ nay vao mot bang, goi la bang Gauss sau:

Bang Ma trn A Ch thich

2 4 3 4 h;

I 3 1 -2 -2 h;
4 11 7 7 hs
2 4 3 4 h;

II 0 -5 -6,5 -8 (-3/2)h, +h, ® h,
0 3 1 -1 - 2h, +h, ® b
2 4 3 4 h;

H 0 > 63 8 i2x, +4})lc22 +3x, =4

Vay hé da ch tu’gng du’gng vorits ta g?a% trénl la: I (/3 s 6<l%x€l3 =-8
1 - 2,9x, =-58.

Tir phuong trinh cubi cia hé trén, ta ¢6: 2,9x, =58b x, =2.
Thay vao phuong trinh thir 2 ctia hé tam giac trén ta co:
S5x,+13 =8P x, =-1.
Thay x, =2, x, =- 1 vao phuong trinh dau ctia hé tam giac trén ta c6 x, =l.
Vay hé da cho cé nghiém la : (1 ;-1;2).
® Gidi va bién ludn hé phwong trinh tuyén tinh tong quat
Cho h¢ phuong trinh tuyén tinh tong quat m phuong trinh, » an:
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la,x, +a,x, +..+aq,x, =b,

1 _
[y X, +ayX, +..+4a,,X, =b,

i A3)
}aml'xl +a1112x2 t..+a,x =b

Dang ma tran cia h¢ (3)1a: 4, X, =B

m’'n m'l*

&y, ay, K a,

é
. — a, K a
Xét ma tran bd sung cia hé: 4 =[4,B] :ga” 2 ?

oc.o.o.oc

Dinh ly sau day s€ xac dinh tinh tdn tai nghiém cua h¢ da cho.
Dinh Iy 2: (Dinh Iy Kronecker-Capelli). Hé phwong trinh tuyén tinh (3) ¢é nghiém khi va
chi khi r(4) =r(A).
Hé qud: - Khi r(A)" r(A) thi hé vé nghiém .
- Khi r(A) =r(4) =n (nla s6 dn) thi hé cé nghiém duy nhat.
- Khi r(A) =r(A) =r <n thi hé ¢ v s6 nghiém.
I X +2x,tax; =3
Vi du 2.18. Cho hé phuong trinh: :'3xl - x, - ax, =2. Xac dinh céc gia tri a, b dé hé da cho:
¥ 2x, +x,+3x; =b
a) c¢6 nghiém duy nht.
b) c6 v sb nghiém.
¢) vO nghiém.
Giai: Lap ma tran bo sung cua h¢:

1 2 a 340 Shth®h g1 9 a

é 3
- 13 a3 &
A:g3-1-a zgﬁ 4® 20-7 -4q -7 3
g2 1 3 bf 80 -3 3-2a b- 6§
él 2 a 3 0 él 2 a 3 U
Y ® go 7 da 7 3%%% ®go 1 6 2b-53
80 -3 3-2a b-6§ 80 -3 3-2a b-6f
- el 2 a 30
3, IBBA® S0 1 6 20-5 4.
80 0 21-2a 7(b-3)

a) Dé hé c6 nghiém duy nhét thi (4) =r(4) =30 21- 24" 00 4" %

v6i gia tri cia b bat ky.

1, 2
b) DPé hé vo sb nghiém thi r(4) =r(4) =20 :,a 27
b =3.
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i 21
la =—,

c) bé hé da cho v6 nghiém thi »(4)" r(Z) U j 2
fp 3.

Chii y: Trong trudng hop hé c6 vo sb6 nghiém, ta cAn tim cong thirc nghiém tong quat cia

e, 21 . ,
hé nhu sau: Thay gié tri a :7, b =3 vao h¢, khi d6 hé phuong trinh tuyén tinh da cho tuong

duong voi hé chi gdom 2 phuong trinh:
i 21
-,I[-x1 +2x, +7x3 =3,
13x, - x, - —x, =2.

t
21

-I-x1 +2x, =3- —x,,
. , 2
Choxstuy ytaco: | )
:|:3_x1 - X :2 +7X3.

f
i
i :1+Zx3,
. Jla=21/2 TR |
Vay khi ib 3 hé ¢6 v6 s6 nghiém la: [ x, =1- 6x,,
a .I.x3i R.

~

|

2.6. Ung dung giai mot sd bai toan trong dong dién mach dién tir

2.6.1. Phuwong phap dong dién nhanh

Phuong phap nay tng dung truc tiép 2 dinh luat Kiécchdp (Kichhoff) 1 va 2 dé viét cac

phuong trinh ntit va dong.

Buée 1: Xem xét cau trac ctia mach dién. Tim mach dién c6 bao nhiéu nut va bao nhiéu

vong. Gia st ¢6 n ndt, m vong.

Buéc 2: Trén mdi nhanh ciia mach dién ky hiéu mot dong dién va chon chiéu cua dong

dién do.

Buéc 3: - Viét phuong trinh Kiécchdp 1 cho (n - 1) nut da chon.

- Viét phuong trinh Kiécchdp 2 cho M =m - (n - 1) mach vong doc 1p.

Buwéc 4: Lap va giai hé phuong trinh gdm m phuong trinh dé giai bai toan c6 m an 1 cac
dong dién nhanh trong mach dién. Néu dong dién nhanh nao co gia trj 4m thi chiéu dong dién
thuc té sé nguoc voi chiéu di chon ban dau.

Ung dung 1: Cho mach dién nhu hinh v&, ¢6 E; = 125V; E; = 90V; 1ro; = 3 Q; 1o, = 2Q;
r; = 4Q). Tim dong dién trong cac nhanh?

£%
T Eq I3 X Eo
.Z:/ & @ v ré @ k D
r ! %z
(#7] 1
I3
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Gidi :
Buoce 1._Qua hinh vé ta théy mach ¢c6 m = 3 nhanh, n = 2 nut.
Bu6c 2. Chon chiéu dong dién cac nhanh I, I, Is nhu hinh vé.
Buée 3. Thiét 1ap hé phuong trinh dong nhanh
+ Theo dinh luat Kiécchdp 1 cho (n - 1) = 1 nit:
I-L-1=0 (1)
+ Theo Kiécshdp 2 cho M =m - (n - 1) = 2 mach vong doc 1ap.
E, =119 + I3.13 (2)
E, =L.ogp + 1513 3)
Sau khi thiét 1ap hé phuong trinh.
Buoc 4: Giai hé 3 phuong trinh (1), (2), (3) theo phuong phdp carame ?
2.4.2. Phuwong phap dong dién vong
Pé khic phuc nhuoc diém cua phuong phap dong dién nhanh. Gidi thiéu phuong phap
moi: phuong phap dong dién vong. Tinh than cha yéu ciia phuong phép la dung cac an sd
trung gian 1a cac dong dién vong dé thiét 1ap hé phuong trinh. Tim dong dién nhanh theo dong
dién vong (Dong dién vong 1a dong dién quy udc chay xung quanh khép kin qua mot vong).
Phwong phap:
Buwée 1: Xem xét cau trac ctia mach dién. Tim mach dién c6 bao nhiéu nat va bao nhiéu
vong . Gid st ¢6 n nat, m nhanh.
Buwdéc 2: Chon m-n+1 vong khac nhau hop 1y (nén chon cac vong nhé). Ky hi¢u dong
dién vong trén mdi vong va chon chiéu cia no
Budc 3: Tinh cac dong dién nhanh theo dong dién vong.
- Néu nhanh chi c6 1 dong vong di qua thi dong nhanh bang dong vong.
- Néu nhanh c6 2 hodc hon 2 dong vong di qua, dong nhanh s& bang téng dai sé cac dong
vong do.
Buéc 4: Lap va giai hé phuong trinh KH2 gém m-n+1 phuong trinh cho m-n+1 vong
da chon (trudc tién viét theo dong dién nhanh, sau viét lai theo dong dién vong nhu budc 3)
v6i an s6 1a cac dong dién vong.
Bwdc 5: Tinh dong dién nhanh theo dong vong (cong thirc & budc 3)
Ung dung 2: Cho mach dién nhu hinh v&, c6 E, = 125V; E, = 90V; 1o, = 3Q; 1o, = 2Q;
r; = 4€Q). Tim dong dién trong cic nhanh.

£
Eq Is z Es
I,T - ®i/ e i/ o
% r|j%2
5

Giai:
Buoc 1: Mach ¢6 3 nhanh, 2 niat: m=3, n=2
Bude 2: Ki higu va chon chiéu nhu hinh vé&
Buoc 3: 11 =1, L =-1n; I3 =11+ 1»
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Buoc 4: Lap hé phuong trinh:
to1.Iy1 + 1o3.(Ivi + o) = Ey (1)
-ro2.Iv2 + 103.(I1 T L2) = Ex (2)
Budc 5: Gia hé phwong trinh (1) va (2), tim 1,;, 1,; va twdo suyral;, I, I3?
Yéu cau bai tap: Thuc hién va tinh todn ¢ bubc 4 (ng dung 1) va Bude 5 (itng dung 2).
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BAI TAP

&1 4u

A & lu_, é U

1. Cho 2 ma tran sau: A= gvaB=50 1.
& 0 © u

g 2 -3y

T6n tai hay khong tich A.Bva B.A. Néu ton tai hdy tinh cac tich do.

2. Cho cac ma tran:

él 0u e0 20 &2 0u
a4=%1 28 B=%2 of, c=5o 1
g 3 -2¢ g1 1y g2 -1y
Tinh: a) 34- 2B- C.
b) 2A+4B- 3C.
&2 4u
3. Cho cac ma tran Azg 3 43, B:§12 _; _gg
&5 - 64
Tinh a) 34+B".
b) 247 +3B.
4. Tim c4ac ma tran X thoa man cac phuong trinh
éd -2 6u
a) 34+2X =I,v6i A=g4 3 -88\/51 1 lématréndonvicép&
g -2 54

. 0 - 1¢ £ 5 -2
b)L%3X:Bﬂ@1A:§ o B=¢a 0
& 30 el 3q

5. Hay tinh cac dinh thirc sau bang nhiéu cach (dinh nghia va bién d6i so cap)

1 1 1 0o 1 1 1 1 1
A=-1 0 1}; B=1 0 1; c=1 2 3;
-1 -1 0 1 1 0 1 3 6
31 11 1 1 1 0 1 11
1 3 11 1 2 4 1 O
D = ; E = ; F =
1 1 31 1 3 6 10 1 a c
1 1 1 3 1 4 10 20 1 b c
6. Tinh cac dinh thtc sau:
-2 3 0 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 -2
¢) C= : d4=p 1 5
2 -2 6 3
2-4 3
0 2 -1 2
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7. Tim ma tran nghich ddo ctia cac ma tran sau (néu co)

é 2 -3u el -1 20 d 1 24
_é a. _é a. _6 ua
A—é 1 20, B—el 2 lu, C =7 3 20.
O o 1§ 62 -3 2§ g 3-1§
2 m+2 4
8.Cho dinhthtc D=jm m 0| .Tim m dé D=0.
1 2 m
24+2m 1 4
9. Cho dinhthtc D=-3 -1 - m|.Tim m dé D> 0.
3+m 1 m
X X -1 -1
.. 1 Po-1 -1
10. Giai phuong trinh | * - =0.
1 0 1 1
x 1 0 O
. 1 0 0
11. Giai phuong trinh * =0.
1 1 x 2
-1 -1 2 x
d 2 3 4 5u
2 46 8 114
12. Tim hang cua ma trdn 4 =€ u,
8 6 9 12 14u
é U
& 8 12 16 20y
. , " 30 - 6L -1
13. Tim ma tran nghich d4do cua ma tran: 4 :?1 z— 3.2 5
g4 78 "% 2
. , i . 6 5¢ |
14. Tim ma tran nghich d4do ctia ma tran: 4 :g 3+ 2.?1 E
&4 -79 8 4
. ) . lugd -3
15. Tim ma tran nghich ddo cia ma tran: 4 :?1 uet u
$ 118 o
c 5 3 O 6
16. Cho 2 ma tran: A:g EVéBzgz E.Timmatramethéamﬁn)Ql:B.
&1 - © 0
€ u u
s 1 2 0 9
17. Cho 2 ma tran: 4 :g l'Jvél B :§0 l'J.Tim ma tran X théa man X4 =B.
g5 54778 o
5 2 -1 1¢ 22 - 2(
18. Cho 2 ma tran: 4 =5 Yva B —3 ? Tim ma tran X théa man AX =B.
g1 1 g2 -2y
e u e u

19. Giai hé cac phuong trinh sau bang phuong phap Cramer

i2x-2y-z=-1 i3x +2y+z=5
)l 2y+z=l b) | 2x +3y+z=1 ;
Loyt paz=-1 Lox+ y +3z =11
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i X, = 3x; +4x, =-5

ix-y+z=l i ? ’ !

| |

C)2x +y+z=2 ; d) i

)1 4 )-:-x,+x2-5x3+5x4 =-
1 3x+y +2z=0

X, - 2x, +3x, =-4

f3x, +2x, - 5x, =12.
20. Giai cac phuong trinh sau bang phuong phap Gauss

i2x - x,-x; =4
b) | 3x, +4x, - 2x, =11

L3x, - 2x, +4x, =11.

i 12x - 08y =2
a) |
i-1L5x +0,25y =-4.
21. Tim ma trdan X théa man phuong trinh
d 1-1uo & -1 30
: u_é u
b)X? 1 0@‘? 3 2@
g -1 1g & -2 5¢
22. Giai cac hé sau bang cach tinh ma tran nghich dao
i3x +4y =2 i-3x +2y =1
a)j b)j
i 4x +5y =3. i 2x +4y =-6.

e 5 et - 6u
a) a A ;

':I _ .
§ 8T W

23. Giai va bién luan theo cac tham so cac hé sau
ix-y+2z=3

ix-2y=5

a) | 7 b)%2x +ay +3z =1
13x +ay =1. i

i 3x+3y +z =4.

ilx +y+z=1 I x +ay+a’z =a’
. i

c):’x +ly+z =l d) { x +by+b’z =b’
%x+y+|z=|2. }x+cy+czz=c3.
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CHUONG 2: TOAN UNG DUNG TRONG NGANH PIEN TU
VA CO PIEN TU

I. Muc tiéu chuwong

Sinh vién nam dugc mot s6 khai niém vé hé thong s6 va chuyén d6i hé théng sd tir d6 biét
ap dung gidi thich dugc mdt ) ky hi¢u va thong ) trong nganh dién tu, hiéu khai niém vé dai
s6 Boole, cac phép toan vé dai sd boole, van dung kién thirc vé dai sb boole trong nganh dién
tir cong nghiép va co dién tu, ...

IT . N§i dung chwong

Sinh vién hiéu va nam duogc kién thirc vé cac hé dém: hé dém thap phan, hé dém nhi phan,
hé dém bat phan, hé dém sb thap luc phan. Tir d6 van dung vao hé théng ) gidi mat sb bai
toan trong chuyén nganh dién tir; Sinh vién nim duogc cach chuyén doi gitra cac hé dém va tur
d6 biét ap dung giai thich dwoc mot sé ky hiéu trong chuyén nganh dién tir; Sinh vién nim
duoc cac kién thirc vé logic m¢nh dé, khai niém vé dai sd Boole, céac phép toan vé dai sb
boole, van dung kién thirc vé dai s6 boole trong nganh dién tir cong nghiép va co dién ti, ...

BAI 1: HE THONG SO VA UNG DUNG

1.1. Nguyén Iy ciia viéc viét hé co so.

Hé dém (hoic hé co s6) 1a mot hé théng dung dé thé hién cac chir s6. Py 1a mot hé
thdng cac ky hiéu toan hoc dé thé hién cac sb ctia mot tap hop sb, bang cach sir dung céc chi
s6 hodc cac ky hiéu mot cach nhat quan. Hé dém 1a mot trong nhiing kién thirc toan hoc co
nhiéu tmg dung trong céc linh vuc nhu Vi xir 1y, didu khién logic, luu trir dif liéu, ...

1.2. H¢ dém thap phén

1.2.1. Khai niém

Hé thip phan 1a mot hé dém dung vi tri dinh lwong (positional numeral system), k¥ hiéu
la D (10), bao gém hang don vi, hang chuc, hang tram,... Vi tri cia m{t con s6 am chi mot
phép nhan (mii 10) v&i con sd & vi tri d6, va mdi vi tri c¢6 gia tri gdp mudi 1an vi tri & bén tay
phai cua no.

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

S6 thap phan A dugc ky hi¢u 1a A, (hodc Agg) (duoc tao boi k chir s6 trude dau
phdy va m chit s6 sau dau phdy) & hé co s6 10 dugc biéu dién nhu sau:

Aqoy= Ap=ay 1051+ 2, 1052 + 2331083 +.. . +2910°+ a 10"+ a,102 +...+ a,,10™

2.2.2. Cac vi du.

Vi du 1.1. Hé dém thap phan dugc biéu dién dang tap hop cac chit so.

-S4 1250 thi sir dung bdn s6 d6 1a {1;2; 5; 0}

- S6 2020 thi sir dung bdn sb {2; 0; 2; 01.

Vi du 1.2. Cho sb thap phan 1250. Hay biéu dién s thap phan 1250 duédi dang co sd 10.

125010y = 1.10° +2.10°+ 5.10" + 0. 10°

Vi du 1.3. Cho s6 thap phan 435,012. Hay biéu dién s6 thap phan 435,012 dudi dang co
s0 10.
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435,012 =4.10>+3.10'+5.10° + 0.10 + 1.102 + 2.10°?

2.3. H¢ dém nhi phan

2.3.1. Khai niém

Hé nhi phan (hay hé dém co s6 hai hodc ma nhi phan) 1a mot hé dém dung hai ky tu dé

biéu dat mot gia tri s6, bang tong s6 céac liiy thira ctia 2. Hai ky ty d6 thuong 14 0 va 1.

Pac diém cia hé dém co sb hai la trong cung mdt s6 c6 hai chit s6 giong nhau thi chir s6

bén trai co gia tri gip 2 1an chit s6 bén phai.

Y nghia ctia Hé co s 2:

- Biéu dién bdi 2 chit s6 0 va 1.

- S nhi phan c6 dang: A;) = ayan.1an2...a9

- Gia tr1 nhi phan A (k chir 6 0 va 1) co gia tri thuc & hé co s6 10 duoc tinh nhu sau:
Agy= 2 28+ 2y 282+ 8y ;285 + L+ a2”

2.3.2. Cac vi du.

Vi du 1.4. Hay biéu dién sd nhi phan 1012 co gia tri thyc ¢ hé co s6 10.

1015y = 1.22+0.2' + 1.2° = 55,

Vi dy 1.5. Hiy biéu dién s6 nhi phan 001101100, c6 gié tri thuc & hé co s6 10.

001101100,=0.2% +0.27 + 1.2+ 1.2°+ 0.2 + 1.2° + 1.22 + 0.2' + 0.2°

=20+25+23+22=64 + 32 +8 +4 =108 19,

Vi du 1.6. Hiy biéu dién sb nhi phan: 001010101111, sang gia trj thuc & hé co s6 10?

0010101011112y=0.2""+ 0219+ 1.2+ 0.2 + 1.27 + 0.2° + 1.2° + 0.2* + 1.2% +1.2% +1.

120+ 1.2° = 1.2+ 1.27 1.2+ 1.2° +1.22 +1. 1.2' + 1.2° =687

sau:

1.4. Hé thong s6 bat phan (Octal)

1.4.1. Khai niém

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

Hé bat phan ky hiéu 1a: O 1a Octal. Viét: A= A

Gia tri bat phan A (gom k chit s6 tao nén) sang gia trj thuc & hé co s6 10 dugc tinh nhu

A(g)zak_18k‘1 =+ ak_28k‘2 + ak_38k‘3 +.. .+ 3080
1.4.2. Cac vi du minh hoa.
Vi du 1.7. 346 bat phan, viét tit 1a 346, (ky hiéu: O la Octal) co gia tri thuc theo hé thap

phin ma ta quen dung nhu sau:

3460y = 3465, = 3.82+ 4. 8! + 6. 8° = 230,
1.5. Hé théng s6 thap luc phan
1.5.1. Khai niém
Hé thap lyc phan (hay goi hé Hexa) ra doi dé nham muc dich mé ta s nhi phan mot

cach ngan gon hon. Hé Hexa c6 co s6 16 va c¢6 16 ky hiéu. Tuy nhién khac v6i hé bat phan, hé
Hexa khong c6 ky hiéu tir 10 dén 15 thay vao d6 1a cac ky hiéu bang chit:

A B C D, E F(4=10,B=11, C=12, D= 13, E= 14, F= 15)
Nhu vay hé Hexa c6 16 ky hiéu dé chi 16 sb ciia hé thap phan 1a:
0,1,2,3,4,5,6,7,8,9,4,B,C, D, E, F.
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Trong do: sb khong 1a 0, sOmotlal, sdhaila2, ..., s691a9, sb muoila A, s6 mudi
mot 1 B, s6 mudi hai 1a C, s6 mudi ba 1a D, s6 mudi bon 13 E, s6 mudi nam 1a F.
Am = Aqe)
1.5.2. Cac vi du minh hoa.
Vi du 1.8. Hay viét hé sb Hexa 346y c6 gia tri thuc sang hé s co sb 10 1a:
34645 = 3.16>+4.16' + 6.16°= 768 + 64 + 6 =838,
Vay s6 346 hé 16 bang s6 838 hé thap phan.
Bang dudi diy biéu dién mét s6 gia tri va cac hé cia chiing.

Heé¢ 10 Heé 2 Hé S8 Heé 16
(Thap phan) | (Nhi phian) | (Bat phin) | (Thap luc phéan)
0 02 0: 0:c
1 12 15 116
2 102 2g 216
3 112 3s 316
4 1002 45 446
o) 101> Ssg S16
6 1102 6s 616
4 1112 7s 716
8 1000 10z 816
£ 10012 11s 916
10 1010- 125 Ais
11 10112 13s Bis
12 11002 14¢ Cis
13 1101> 15s Dis
14 11102 16¢ E1s
15 11112 17 Fie
16 10000: 20z 1046
17 100012 21s 1146
18 10010- 22¢ 1246
19 100112 23s 1316
20 10100- 244 1446
105 1101001: 151s 6916
106 1101010: 1525 B6A16
107 11010112 1535 6B1s
108 1101100 1545 6C1s
109 11011012 155 6Ds
110 11011102 156s 6E 16

1.6. Ung dung hé s6 dém vao nganh dién tir.

Ung dung hé dém nhi phén trong mach dién tir, trong may tinh rat kho biéu thi, xur 1y,
lwu trit cac hé sb thap phan nhung lai 1am viéc rat dé dang va chinh xac & hai trang thai tach
biét. Chang han: Cong tic dién chi c6 thé dong hodc ngat, cac linh kién dién tir Diode,
transistor co thé thong hodc ngit tuy theo dong dién dicu khién dau vao. Vi vay dé biéu dién
hai trang thai trong k¥ thuat s6 ngudi ta dung chir s6 0 va 1 (hé nhi phan).
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Pic diém cta hé dém co sb hai 1a trong cung mot s6 ¢6 hai chit sd giéng nhau thi chir
s6 bén trai c6 gia tri gap 2 1an chir s6 bén phai.

Vidu 1.9. 1111111,=1x27+1x2°+1x2°+1x2*+1x22+1x22+1x2'+1x2°
=128+64+32+16+8+4+2+1=255.

Diy s6 nhi phan 11111111 1a s6 255 trong hé dém thap phan (s6 2, s6 10 ghi & duwdi chi
s6 dé chira day s$6 d6 thudc hé dém nao).

Ttr hé dém ta c6 khéi niém sau:

- Bit: Mdi chit s6 trong hé nhi phan 1 mét Bit. Chir s6 dau tién bén trai trong diy cac hé
s6 hai goi 1a Bit c6 nghia 16n nhét hay bit c6 trong sd s6 16n nhat (most Significant Bit —
MSB), con Bit cudi cting bén phai trong diy goi 1a Bit c6 nghia bé nhét hay bit ¢ trong sé nho
nhat (Least Significant Bit — LSB). Chang han nhu diy s6 trén 11111111, MSB 1a 1x 27, LSB
1a 1x2°. S nhi phan chi c6 Bit 0 va Bit 1, Bit 1a 0 thi du ¢ vi tri ndo cling c6 gia 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 (tur kép): 1 Double word = 32 Bit

Trong may tinh ta thuong gap cau hoi:

Windows 32bit va Window 64bit l1a gi? Cach phan biét

Lam sao biét dugc may tinh dang dung windows 32bit hay 64bit? Khi download phan
mém, t0i thudng thay chia ra 2 phién ban 32bit va 64bit. Vay phan biét nhu thé nao?

Tra 101:

Windows 32bit va Windows 64bit déu 1a hé diéu hanh duoc cai trén may tinh. Piém khéc
gitta 2 HDH chinh 12 Window 32bit danh cho cdu hinh phan cimg nho hon 4GB Ram con
Windows 64bit c6 thé nhan hon 4GB.

bé biét duoc ban dang st dung HDH nao, ban ¢6 thé thuc hién theo hudéng dan sau:

Tai giao dién Desktop >> Chudt phdai Mycomputer >> Properties. Khi d6 ban s& biét
HDH minh dang st dung la gi?

System
Manufacturer: DriverPack Solution
Model: Gigabyte G31M-ES2C
Processor: Pentium(R) Dual-Core CPU  E3700 @ 3.00GHz 2.80

GHz
Installed memory (RAM):  2.00 GB

I Systern type: 32-bit Operating Systemn, x64-based processor I
en and Touch: Mo Pen or Touch Input is available for this Display

DriverPack Solution support

Website: Online support

Vi dy 1.10. Mubn trinh bay mot s6 nhi phan 4096 ta phai dung dén 13 Bit (13 con s6 0
va l).
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4029 =1 000 000 000 000,
Nhung khi trinh bay mot luong 16n thong tin nhu trén voi hé s6 bat phan thi d6 dai chi
con 1/3 so véi trinh bay bang hé nhi phan.
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BAI 2: CHUYEN POI GIUA CAC HE PEM VA UNG DUNG
2.1. Chuyén ddi giira cac hé dém
2.1.1. Chuyén d6i cac s6 nhi phan, bat phan, thip luc bat phan sang hé thiap phan.
bé tinh gia tri cua s6 A, & hé cosdn (ta chi xét n nhdn cdc gia tri 2, 8, 16) sang h¢ thap
phan (hé 10) ta can thuc hién cac budc sau:
- Budc 1: dém s6 lugng chir s6 co trong s6 A, sb6 ndy goi 1a k.
- Budc 2: danh chi sb i ctia cac chit sb theo thtr tu ting dan tir phai sang trai va bat dau
trsd 0 dénk- 1.
- Budc 3: tinh gia tri thap phan cta sé theo cong thic bén dudi, véi a; 1a chit s6 ¢ vi tri
c6 chisbicua A,
Ap=a *nf T+a,*nf 2+ ... +a,*n' +ay*n
Ap dung cac budc nay ta c6 thé chuyén cac sb nhi phan, bat phan va thap luc phan sang
hé thap phan.
Vi du 2.1: Dé chuyén s6 11101, & hé nhi phan (hé co s6 2, ¢ n = 2) sang hé thap phan, ta
ap dung cac budc o trén:
- Budc 1:s6 11101,¢6 5chirsé (1, 1,1,0, ) nén k=5
- Budc 2: danh chi s6 cta cac chir sb
Chit s6 1 1 1| 0 1
Chisd (i) | 4 3 2 1 0
- Budc 3: tinh gia tri thap phan bang cong thirc bén trén, véin=2,k =5
11101, = 1.2+ 1.2+ 1.22+ 02" + 1.2°+ 0.2* + 1.2
=1.16+18+14+02+1.1=16+8+4+0+1=29.
Viy, s6 11101, hé nhi phan c6 gia tri 1a 29 trong hé thip phén.
Vi du 2.1. Hiy chuyén d6i s6 nhi phan: 1010101111 sang gia tri thuc ¢ hé co s6 10?
Tuong tu nhu trén ta c6: 1010101111 = 1.2° + 0.28 + 1.27 + 0.2+ 1.2°+ 024+ 1.2° +
1.22 +1.1.2"+ 1.2°=12°+1271.2°+1.2° + 1.22 +1. 1.2" + 1.2° = 68710,
Vi du 2.3. Chuyén 72105 & hé bat phan (hé co s 8, c6 n = 8) sang hé thap phan:
- Budc 1: 86 72105 ¢6 4 chir s6 (7, 2, 1, 0) nén k = 4
- Budc 2: danh chi sb cta cac chir so:

Chir s6 7 2 1
Chisd (i) | 3 2 1

- Budc 3: tinh gia tri thip phan bang cong thiic bén trén, véin = 8, k =4, ta c6:
72105=7.83+2.8*+1.8'+0.8°=7512+2.64+ 1.8+ 0.1 =3584 + 128+ 8+ 0 =
3720.
Viay s6 72105 hé bat phan c6 gia tri 12 3720 trong hé thap phan.
2.1.2. Chuyén d6i hé co so 10 sang hé co so6 2
Quy tic: Lay sb can do chi cho 2 va ghi nhé phan du, tiép theo 1ay thuong cua phép
chia trudc chia cho 2 va ghi nhé phan du. Lam nhu vay cho t6i thuong bang 0. Pao nguoc diy
s6 du ta duoc két qua can tim.
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Vi du 2.4. Chuyén 2371 (hé thap phan) sang hé nhi phan?

2371 chia2=1185.5 (1185 ->du 1)

1185 chia 2=592 >dul

(phan nguyén)

592 chia 2=296->du0

296 chia 2=148 ->du0

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

1 chia 2=0->dul

Sép xép tht tu s6 du tir dudi 1én trén: 2371, = 100101000011,

2.1.3. Chuyén hé s6 2 sang hé s6 10

Mubdn chuyén ddi co sd tir hé nhi phan sang thap phan, ta liy céc chit sd trong phan
nguyén cua so can chuyén nhan lan luot véi 2 mii 0,1,2,3,...tang dan tir phai qua trai. Con
phan nguyén cta s can chuyén ta s& nhéan lan lugt véi 2 mii -1, -2, -3, ... giam dan tir phai qua
trai. Phan nguyén va phan thap phan duoc ngin cach nhau bang ddu chim «.”

Vi dy 2.5. Chuyén 10101100.01101,, sang s6 thap phan?

rjyojryoj1r{rjoproff.Jjo0f(1}|1,0/|1
716|543 ]2|1]0 -1 -21-3)-4-5

Ap dung nhu trén ta duoc:
10101100.01101gpny= 1x27 + 0x26 + 1x2° 4+ 0x2* + 1x2° + 1x22 + 0x2! +
0x2% + 0x271+1x272 + 1x23 +0x24 + 1x2° =128 + 0+ 32+ 0+ 8 +4+ 0+ 0+ 0+ 0.25 + 0.125
+0+0.0315 =174.40625
Vay 10101100.01101g = 174.40625pE

2.1.4. Chuyén hé s6 10 sang hé s6 8

Ciing giéng 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 (gia tri du tir 1 — 7), sau
d6 ciing 1ay phan nguyén chia tiép va 1ap phan du, két qua 1a phan du duoc sip xép theo thi tu
tr dudi 1én trén.

Vi du 2.6. Chuyén s6 2764 (hé thip phdn) sang hé bat phan?

2764 chia 8 =345.5 (345 — du 4(liy phan 1¢ chia cho 8))

345 chia 8=43.125(43 — du 1)

43  chia 8=5375(5— du3)

5 chia 8= 0— dub

Séap xép th ty tir dudi 1én trén: 2764, = 5314,
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2.1.5. Chuyén hé s6 8 sang hé s6 10
Tuong tu hé nhi phan, dé chuyén doi co s tir hé bac phan sang thap phan, ta lay cac
chit s6 trong phan nguyén ciia sé can chuyén nhan lan luot v6i 8 mii 0, 1, 2, 3,... ting dan tir
phai qua trai. Con phan nguyén cta sd can chuyén ta s& nhan lan luot voi 8 mi -1, -2, -3, ...
giam dan tir phai qua trai.
Vi du 2.7. Chuyén 5314.17, thanh hé thap phan?
5 3 1 4 . 1 7
3 2 1 0 -1 -2

5314.170=5.8>+3.82+1.8"'+4.8°+ 1. 81 +7. 82
=2560+192+8+4+0.125+0.109375 = 2764.234375p

2.1.6. Chuyén hé so 2 sang hé so 8

Dé chuyén d6i co sb tir hé nhi phan sang bac phan ta gom 3 chit sé cta sb can chuyén
theo thtr tu 1an luot tir phai sang trai, sau d6 sir dung bang chuyén d6i hé dém dé chuyén doi
thanh két qua mong mudn. Néu thiéu ta thém sé 0 vao phia trudc.

Vidu 2.8. 100110001011010, = 100 110 001 011 010

=4 6 1 3 2

Nhu vay: 100110001011010, =46132,

2.1.7. Chuyén h¢ s6 8 sang h¢ so 2

Viét s6 nhi phan 3 Bit ing vdi timg con sd trong bat phan & bang chuyén ddi ta s& duoc
két qua chuyén doi.

Vi du 2.9. Chuyén d6i s6 35740 sang s6 nhi phan.

Ta co:
3 5 7 4
011 101 111 100
Nhu vay: 35740 =011 101 111 100,
2.1.8. Chuyén h¢ s6 16 sang h¢ s6 2
Ta d6 timg con s ( ting chir) hé Hexa sang nhom s6 nhi phan 4 bit tuong tng trong
bang.

Vi du 2.10. Chuyén sd A1Cy sang hé nhi phan:
Tir bang chuyén dbi ta co:
A 1 C
1010 0001 1100
Nhu vay A1Cy=1010 0001 1100,
2.1.9. Chuyén hé s6 2 sang hé so 16
Tuong ty nhu trén, mudn chuyén d6i tir hé nhi phan sang thap luc phan, ta gom 4 chir
s6 ctia s can chuyén theo thir tu 1an luot tir phai sang trai, sau do sir dung bang 1.
Vi dy 2.11. 100110001011010, = 0100 1100 0101 1010 (néu cdc s6 cudi cing bén
trdi khong du 4 chir s thi mdc dinh ta thém vao trude dé cac chi sé 0)
= 4 C 5 A
Vay, 100110001011010, = 4C5Ay
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2.2. Ung dung hé théng s véi cac loai ma va phép chuyén ddi trong nganh dién tir
va co dién tir.

2.2.1. Ma BCD

Tryc tiép lién quan dén mach s trong nganh dién tir (bao gém cac hé thong st dung sd)
1a cac sb nhi phan nén moi thong tin dir liéu du la sb luong, céac chir, cac diu, cidc ménh
lénh sau cung ciing phai & dang nhi phan thi mach sé méi hiéu ra va xtr 1y dugc.

Do d6 phai c6 quy dinh cach thitc ma céc s6 nhi phan dugc dung dé biéu thi cac dir liéu
khac nhau, két qua 13 c6 nhiéu ma sb (goi tit 13 ma) dugc dung. Trudce tién ma sb thap phan
thong dung nhit 14 ma BCD (Binary Coded Decimal: mé s thap phan dugc ma hoa theo nhi
phan). Sy chuyén d6i thap phan sang BCD va nguoc lai goi 1a ma hoa va sy lap ma.

2.2.2. Chuyén d6i thiap phan sang BCD va nguoc lai

Nguoi ta biéu thi cac s6 thap phan tir 0 dén 9 boi s6 nhi phan 4 bit c6 gia tri nhu bang
dudi day.

Chuing ta nén chu y rang: ma BCD phai dugc viét d 4 bit va su tuong Gmg chi dugc ap
dung cho s6 thap phan tir 0 dén 9, nén sé nhi phan tir 1010 (= 10;0) dén 1111 (= 15,0) cua sb
nhi phan 4 bit khong phai 1a ma BCD.

Thap phan BCD
0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
Khi chuyén ddi qua lai gitta thap phan va BCD ta lam nhu vi du minh hoa sau
day:
Vi du 2.12. D6i 48910, sang ma BCD
4 8 9 ( thip phin )
U U 4
0100 1000 1001 { BCD)

Vi du 2.13. Dbi 537, sang mi BCD

5 3 7 ( thip phin )
|| 1 ||
0101 0011 0111 { BCD)
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Vi du 2.14. D4i 0011010010010101, (BCD) sang sé thap phan

0011 0100 1001 0101 ( BCD)
[} ! U !
3 4 9 R (Thép phin)

2.2.3. So sanh BCD va s6 nhi phén

Diéu quan trong 1 phai nhan ra rang BCD khong phai 1a hé théng sé nhu hé thong sé
thap phdn, nhi phan, bat phan va thap luc phan. That ra, BCD 1a hé thip phan vdi timg ky s6
dugc ma héa thanh gia tri nhi phan twong duong. Ciing phai hiéu rang mot s6 BCD khong phai
1a s6 nhi phan quy wdc. M3 nhi phan quy udc biéu dién sé thap phan hoan chinh ¢ dang nhi
phan; Con ma BCD chi chuyén ddi timg ky sb thap phan sang s6 nhi phan twong tng.

M3 BCD can nhiéu bit hon dé biéu dién céac sb thap phan nhiéu ky s6 (2 ky sd trd 1én.
Diéu nay 1a do md BCD khong sir dung tit ca cac nhom 4 bit c6 thé co, vi vay co phan kém
hi¢u qua hon.

Uu diém cta ma BCD 1a dé dang chuyén doi tir thap phan sang nhi phan va nguoc lai.
Chi can nhd cac nhdm ma 4 bit ing v6i cac ky sé thiap phéan tir 0 dén 9.

Phdi hop cac hé thong sé d trinh bay c6 méi twong quan nhu bang sau déy:

0 0 0 0 0000
1 1 1 1k 0001
2 10 2 2 0010
3 11 3 3 0011
4 100 4 4 0100
5 101 5 5 0101
6 110 & 6 0110
i 111 7 i 4 pee]
8 1000 10 3 1000
9 1001 11 9 1001
10 1010 12 A 0001 0000
11 1011 13 B 0001 0001
12 1100 14 Z 0001 0010
13 1101 15 D 0001 0011
14 1110 16 E 0001 0100
15 1111 17 13 Qo011 0101

2.2.4. Ma ASCII
Mai chit s6 duogc sir dung rong rdi nhat trong nganh dién tir hién nay 1a ma ASCII
(American Standard Code for Information Interchange). Ma ASCII 1a ma 7 bit, nén ¢6 27 =
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128 nhom ma, du dé biéu thi tat ca ky tu cia mdt ban phim chuin cling nhu cac chic nang
diéu khién. Bang dudi diy minh hoa mot phan danh sach ma ASCIL.

Ky tu Ma ASCII 7 bit Bat phan Thap phan
A 100 0001° 101 41
B 100 0010 102 42
C 100 0011 103 43
D 100 0100 104 44
E 100 0101 105 45
F 100 0110 106 46
G 100 0111 107 47
H 100 1000 110 48
I 100 1001 111 49
J 100 1010 112 4A
K 100 1011 113 4B
L 100 1100 114 4C
M 100 1101 115 4D
N 100 1110 116 4E
O 100 1111 117 4F
P 101 0000 120 50
Q 101 0001 121 51
R 101 0010 122 52
S 101 0011 123 53
T 101 0100 124 54
U 101 0101 125 55
\Y% 101 0110 126 56
'Y 101 0111 127 57
X 101 1000 130 58
Y 101 1001 131 59
Z 101 1010 132 5A
0 011 0000 060 30
1 011 0001 061 31
2 011 0010 062 32
3 011 0011 063 33
4 011 0100 064 34
5 011 0101 065 35
6 011 0110 066 36
7 011 0111 067 37
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8 011 1000 070 30

9 011 1001 071 39
<ky tu riéng> 010 0000 040 20
. 010 1110 056 2E
( 010 1000 050 28
+ 010 1011 053 2B
$ 010 0100 044 24
* 010 1010 052 2A
) 010 1001 051 29
~ 010 1101 055 2D
/ 010 1111 057 OF
, 010 1100 054 2C
= 010 1101 075 2D
<RETURN> 000 1101 015 0D
<LINEFEED> 000 1010 012 0A

2.2.5. Ma thira 3 (Excess — 3 code)
Bang dudi day cho biét ma sd thira 3 Gng véi s thap phan tir 0 dén 9. Pé chuyén doi s6
thap phan sang ma thira 3 trude tién ta thém 3 vao sb thap phan dé rdi chuyén sang nhi phan

binh thuong.

0 0000 0011
1 0001 0100
2 0010 0101
3 0011 0110
4 0100 0111
5 0101 1000
6 0110 1001
7 0111 1010
g 1000 1011
9 1001 1100

Vidu2.15. 2,0 g2+3=5; =0101
51025+3=28 =1000
Do cach viét s6 thap phan ra m4 thira 3 tuong tu nhu cach viét sb thap phan ra
ma BCD d4 néi ¢ trude, nén ngudi ta ¢ thé hiéu ma thira 3 14 mot dang cuia ma BCD.
Dé dé phan biét ma BCD da noi dén & phan trude duge goi 1a ma BCD 8421.
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2.2.6. Ma Gray
Bang dudi day trinh by ma s6 Gray cung v6i ma s nhi phan va thap phan tir 0
dén 15. Ma Gray duoc chon sao cho chi thay d6i mot vi tri bit gifta hai ma ké nhau.

0 0000 0000
1 0001 0001
2 0010 0011
3 0011 0010
4 0100 0110
5 0101 0111
65 0110 0101
7 0111 0100
8 1000 1100
9 1001 1101
10 1010 1111
11 1011 1110
12 1100 1010
13 1101 1011
14 1110 1001
15 1111 1000

2.2.5 Thém bit chin 1é dé phat hi¢n sai

Tin hiéu biéu thi sd nhi phan truyén tor mach dién tir nay sang mach dién tr khac, va
nhét 1a truyén di xa bi méo dang va nhiém nhiéu khién s6 nhi phan nhan duogc co thé sai so
v6i sb can truyén. Dé khic phuc hién tuong ndy nguoi ta thém vao ma ASCII 7 bit mét bit
chan 1& (Parity bit) & vi tri c6 nghia cao nhat (bén trai) dé co dir liéu 8 bit (1 bit chin 18, 7 bit
dir liéu gbc). O cach dung 1¢ (Odd parity) thi bit parity thay doi dé lam cho tong s bit 1 trong

byte 14 1¢.
Vi du 2.16.

DAY liéu 7 bit 28¢ Bitparity  Dif liéu 8 bit

ASCTL A:100 0001 1 1100 0001

ASCTL B:100 0101 0 0100 0101

ASCTL 1:011 0001 0 0011 0001

ASCTL 9:011 1001 1 1011 1001

O cach dung chin (Even parity) thi bit parity thay ddi dé cho téng s bit 1 trong byte 1a
chan. chang han:

Dt ligu 7 bit géc Bitparity  DiY liéu 8 bit
ASCTT A 100 0001 0 0100 0001
ASCT E:100 0101 1 1100 0101
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Bang céc thuat toan, cac mach so s€ dém tong so bit cung loai trong byte nhan dugc dé
xtr 1y, néu dit liéu xtr Iy khong khép véi qui ude vé bit chén 1¢, so d6 s& duoc mach nhan biét
la so bi sai.
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Bai 3: PAI SO BOOLE VA UNG DUNG
3.1. Logic ménh dé
3.1.1. Ménh dé
Trong toan hoc nhiing khéng dinh c6 gia tr1 hodc ding hodc sai ta goi nhiing kh'flng dinh do la
ménh dé.
- M6t ménh dé dang c6 gia tri chan 1y 1a 1.
- M6t ménh dé sai c6 gia tri chan Iy 13 0.
Vi du 3.1. a) Ménh dé “2 la so chan” c¢6 gia tri1a 1
b) Ménh dé “Mat troi quay quanh trdi dat” c6 gia tri 13 0
- Tinh dting sai c6 thé chua xac dinh hodc khong biét nhung chac chin hodc ding hoic
sai cling 12 ménh dé. Mot ménh dé khong thé vira dung vira sai hodc khong thé khang dinh
dugc tinh dung sai cta no.
Vi du 3.2. Cac cau sau ddy, cAu nao 1a ménh dé, cdu ndo khong phai 1a ménh d&? Néu la
ménh dé hiy cho biét tinh dung sai ciia no.
a. Khong duoc di 16i nay! b. 7 1a s6 nguyén td.
c. Bay gio 1a may gio? d. To1 va ban cung di hoc.
e. Phuong trinh x? + 2015x — 2016 = 0 v nghiém.
Huéng dan: Cau a, ¢ khong phai 1a ménh dé.
Cau b 1a ménh dé dung, cu e 1a ménh d¢é sai, cdu d 12 ménh dé chua xac dinh dugc tinh
ding sai.
3.1.2. Kién thirc co ban vé logic ménh dé
a. Cdac phép toan logic co ban
- Cac ménh dé ky hi¢u boi céac chir cai in hoa: 4, B, C, X, Y, Z,... chung duogc goi 1a céac
bién ménh d¢é so cap.

- Cac ménh dé sir dung cac lién tir: “khdng”, “va”, “hodc”, “néu ... thi.....” lién két cac
ménh dé so cp ta goi 1a ménh dé phirc hop. Ung véi mdi lién tir chiing ta ¢6 mot phép toan
logic.

- Phép phii dinh: Phu dinh ctia ménh dé 4, ky hiéu 1a 4. Bang gia tri chan 1y:

A A
1 0
0 1

- Phép héi: La phép toan logic cho tung véi hai ménh dé so cap 4 va B mot ménh dé
méi 1a “A va B”. Ky hiéu 1a 4 UB (hodc viét gon 1a AB).

Béng gia tri chan ly:
A B AUB
1 1 1
1 0 0
0 1 0
0 0 0
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- Phép tuyén: La phép toan logic cho ung v&i hai ménh dé so cip 4 va B mot ménh dé
méi “A hodc B”. Ky hiéu 1a: 4 U B (hoic viét gon 1a 4 + B).

Béng 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 timg v&i hai ménh dé so cip A
va B mot ménh dé méi “Néu A thi B”, ky hiéula4 b B (doc la néu 4 thi B).

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

- Phép twong dwong (con goi la dang gid): La phép toan logic cho ting véi hai ménh dé
s0 cAp A va B mdt ménh dé& méi 1 “néu A thi B” va “Néu B thi A”, ky hiéu1la4 U B.
Béng gid tri chan 1y:

AU B

S|l =] =
ol—lo|~|
—_— O O (@)

b. Cong thirc logic ménh dé

Tir cac bién ménh dé so cdp, nhd cac phép toan logic co ban ta 1ap duoc cac ménh dé
phtrc hop, ching dugc goi 1a cac cong thire. Ta thuong ky hiéu cong thirc boi cac chir céi F, G,
H, ... Chang han cong thirc sau:

+ F=(4uB)p O).

+ G=(Ap (Bb Q).

+ H=((AUB)U B).

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

Hai cong thie F va G duoc goi 1a twong duong logic néu chiing cing nhan gia tri chan
ly gibng nhau v&i moi hé thdng cua cac bién ménh dé so cip.

Ky hiéu: F=G.

Cong thirc F duoc goi 1a dong nhét dung (hang dang) néu nd nhan gia tri 1a 1 véi moi
hé théng gia tri ctia cac bién ménh dé so cap, ky hiéu: F © 1.

48



Cong thirc F duoc goi 1a dong nhit sai (hang sai) néu né nhan gia trj 1 0 v6i moi hé
thong gia tri ciia cac bién ménh dé so cap, ky hiéu: F © 0.
Vi du 3.3. Chting minh rang:
F=G. V6iF=(AUB)bp O),G=Apb (Bp Q).
Gidi: Pé chimg minh hai cong thirc logic twong dwong ta 1ap bang gié tri chan 1y.

A | B C | AUB |Bpb C| (AUB)p C) |(4p (Bp O)
1 1 1 1 1 1 1
1 1 0 1 0 0 0
1 0 1 0 1 1 1
1 0 0 0 1 1 1
0 1 1 0 1 1 1
0 1 0 0 0 1 1
0 0 1 0 1 1 1
0 0 0 0 1 1 1

Tu bang chan ly tasuy ra: F=G

Vi du 3.4. Ching minh cac cong thirc logic sau la tuong duong:

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

d).AUBUC)=(AUB)UAUCQC). e€). 40U B=(4b B)U(Bb A).

Gidi: Ta sir dung phuong phap 1ap bang gia tri chan ly. Chang han chimg minh cau b, ta
c6 bang gia tri chan 1y sau:

A| B | 4 B | AUB AUB AUB
I1{1] 0 0 1 0 0
10| O 1 1 0 0
Tu 01 ! 0 ! 0 0 bang chan 1y
ta suy ra: | 0|0 | 1 1 0 1 1 AUB=4 U
B
Vi du 3.5. Chung minh cac cong thirc sau 1a dong nhat dung:
a). F=(4 U4A) b). F=((4Ab B)b (Bb A4))
c). G=(Ab (Bb A)) d). F=(AUBDbP A
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Gidi: Pé chimg minh cic cong thirc logic 13 ddng nhat dung hodc dong nhit sai ta sir
dung bang gia tri chan 1y, chang han ta chimg minh cu c), ta 14p bang chén 1y:

A B[ BpAd ]| 4p (Bb 4)
1|1 1 1
1] o0 1 1
0| 1 0 1
0] 0 1 1

Tu bang chan ly tasuyra: G ° 1
* Quy wéc bé diu ngodc: Thi tu thuc hién cac phép toan logic 1a: Phép hoi, phép
tuyén, phép kéo theo va phép twong duong.
Néu c6 dau phu dinh trén cong thirc thi c6 thé bo cac dau ngodc & hai dau cong thirc.
Ching han: (4P (BUC)) = 4b BUC.
3.2. Logic diéu khién
3.2.1. logic trang thai
- Trong cudc sdng hang ngay nhiing sy vat ddp vao mat chung ta nhu: “Cé/khéng”;
“trong/duc”; “thiéu/di’; “con/hét’; “nhanh/chdgm”;... hai trang thai nay d6i 14p voi nhau hoan

toan.

- Trong k¥ thuat (ddc biét ky thudt dién — diéu khién) khai niém vé logic hai trang thai:
“Do’ng/cd't”; “bat/tar’; “start/stop’;...

- Trong toan hoc dé lwong hoa hai trang thai d6i 1ap cta su vat hay hién tuong nguoi ta
dung hai gia tr1 “0&1” goi la hai gia tri logic. Cac nha khoa hoc chi xay dung cac “ham” &
“bién” trén hai gia tri “0 & 1” ndy. Cac ham va bién d6 goi 1a ham va bién logic. Co so dé tinh
toan cac ham va bién nay goi 14 dai sb logic (hay con goi la dai s6 Boole)

3.2.2. Cac ham co ban cia dai sb logic

- Ham logic mot bién:

Ham Bang chan ly Thuat toan logic
X 1 0
Yg =0
Ham khong Yy 0 0 -
Yo =XXx
Ham dao Y2 0 1 Yg = ;
Y;=1
Ham don vi Y; 1 1 —
Y3 =x+ x

- Ham logic hai bién: y = f{ x; , x5)

50



Béang chan ly
Tén ham Xi 0 0 1 1 Thuat toan logic
X | 0| 1] 0 1
Ham khong Y, 0 | 01| 0 0 Yp=xx2+ x,x;
Ham va Y, 0| 0| 0 1 Y, =X %
Ham hodac Y; 0 1 1 1 Y;=x; +x
Ham cim x; Y, | 0 | 0 1 0 Y; = x,x
Ham lap x, Y; 0 0 1 1 Y; =x;
Ham d4o x; Yo | 1 1 0 0 Yio=x
Ham kéo theo x, | Y, 1 0 1 1 Y =x, +x
Hamdonvix, | Y;5 | 1 1 1 1 Yis=x;+ x

Vi du 3.6. Trong mach dién tir c6 3 cong tic A, B, C. Hé théng mach mubn dén chiéu
sang khi cong tac A, B, C déu ho hodc A dong, B va C déu ho hoic A hd B dong C ho.
Vi gia tri ham y da cho & trén ta 1ap bang chan ly sau:

Cong tic dén bén
A B C Y
0 0 0 1 sang
0 0 1 0
0 1 0 1 sang
0 1 1 0
1 0 0 1 sang
1 0 1 0
1 1 0 0
1 1 1 0

3.3. Dai s6 Boole va rng dung
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3.3.1. Khai ni¢m vé dai s6 Boole
Tap hop khac rdng S cling v&i cac phép toan ky hiéu nhan (.), cong (+), 1ay bu ( -) duoc
goi 1a mot dai s6 Boole néu cac tién dé sau day dugc thoa man véi moia, b, ¢ € S.
i). Tinh giao hodn: a) a.b =b.a,
b) a+tb=Db+a.
ii). Tinh két hop: a) (a.b).c =a.(b.c),
b) (a+b)+c=a+(b+c).
iii). Tinh phan phoi: a) a.(b+c)=ab + a.c,
b) a+(b.c)=(a+b).(a+c).

iv). Ton tai phan tir trung hoa: Ton tai hai phan tir khac nhau ciia S, ky hiéu1a 1 va 0

sao cho: a)a.l=1l.a=a,
bya+0=0+a=a.
Trong d6 1 goi 14 phan tir trung hoa cta phép, va 0 goi 13 phan tir trung hoa ctia phép +.

v). Ton tai phan tir bii: Voi moi a € S, ton tai duy nhat phan tira’ € S sao cho:

a)a.a’=a’.a=0,
b)ata’ =a’ta=1

trong d6: a’ goi 1a phan tir b cua a.

Ching han: 1). Dai sd 16gic 12 mot dai sé boole, t rong d6 S 1 tp hop cac ménh dé,
cac phép toan: hoi, tuyén, phu dinh twong Gmg véi . , +, °, cac hang d (ding), s (sai) trong tng
Vi cac phan tir trung hoa 1, 0
2). Dai s tap hop 12 mot dai s6 Boole, trong d6 S 1a tap hop P(X) gdm cac tap con cua tip
khéac rong X, cac phép toan: N (giao), U (hop), — (bu) twong tng véi . , +, °, cac tip X, O
tuong tng v6i cac phan tir trung hoa 1, 0.

3). Cho B = {0,1}, cac phép toan ., +, > trén B dugc dinh nghia nhusau:

L1=1, 1+1=1, 1’ =0,

1.0=0, 1+0=1, 0=1. (1)
0.1=0, 0+1=1,

0.0 =0, 0+0=0,

Khi d6 B 1a mot dai s6 Boole. Pay ciing chinh 1a dai s6 logic, trong d6 1, 0 trong g
v6i @ (dung), s (sai). M&i phan tir 0,1 ciia B goi 1a mot bit. Ta thuong viét x thay cho x".

Téng quat, goi B" 14 tp hop cac xau n bit (xau nhj phan d6 dai n). Ta dinh nghia tich,
tong cua hai chudi va bu ciia mot chudi theo timg bit mot nhu trong Bang 1, ma thuong
dugc goi la cac phép toan AND-bit, OR-bit, NOT-bit. B" v6i cac phép toan nady tao thanh
mot dai sd Boole.

Chii y: Trudc hét can luu y didu quan trong sau day: cac tién dé cua dai sb Boole
duoc xép theo timg cip a) va b). Tir mdi tién dé a), néu ta thay . boi +, thay + bai ., thay 1 boi
0 va thay 0 boi 1 thi ta duoc tién dé b) twong tmg.

Ta goi cip tién dé a), b) 1a d6i ngdu cua nhau. Do dé néu ta chimg minh dugc mot

dinh 1y trong dai sb Boole thi ta c6 ngay mot dinh 1y khac, d6i ngau cua nd, bang cach thay .
va 1 tuong g bdi + va 0 (va nguoc lai).
3.3.2. Cac phép toan vé dai so Boole
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Bé&i vi cac dai lugng chi ¢6 hai trang thai nén dai s6 Boole rat khac dai sd thuong va dé
tinh toan hon. O dai s Boole khong c6 phan sb, sd thap phan, sb 4o, s phirc, can s6... ma chi
thuc hién chil yéu 3 phép tinh toan co ban sau:

+ Phép todn “cong”, ky hi¢u: OR hay “+”
Phép OR 14 phép toan cong gitra hai biéu thirc 4 va B. Ky hiéu 1a: A OR B (hoic 4 + B).
Phét toan A OR B duogc thyc hién dua trén nguyén tac:
- Két qua qua tra vé 1a 0 (FALSE) khi va chi khi tat ca cac gia tri dau vao 1a 0
(FALSE).
- Két qua tra vé 1a 1 (TRUE) khi c6 bat ky mét gi tri nhap vao 1a 1 (TRUE)
Béang gia tri cia phép cong:

Input Output
A B AORB
1 1 1
1 0 1
0 1 1
0 0 0
Chang han:
A 1 0 0 1 1 0 1 0
B 1 1 0 0 1 0 0 1
AORBhay A+B 1 1 0 1 1 0 1 1

+ Phép todn “nhan”, ky hiéu: AND hay “.”
Phép AND la phét toan nhan giita hai biéu thitc 4 va B. Ky hiéu la: A AND B (hoic
A.B).
Phét toan A AND B duogc thuc hi¢n dya trén nguyén tac:
- Két qua qua tra vé 1a 1 (TRUE) khi va chi khi tat ca cac gia tri dau vao 1a 1 (TRUE).
- Két qua tra vé 1a 0 (FALSE) khi c6 bat ky mot gia tri nhap vao 1a 0 (FALSE)
Bang gia tri cua phép nhan:

Input Output
A B A ANDB
1 1 1
| 0 0
0 1 0
0 0 0
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Chang han:

A 1 0 0 1 0 0
B 1 1 0 0 0 1
A AND B hay A.B 1 0 0 0 0 0

+ Phép toan “trur” (hay goi phép bu; phép toan mot ngdi), ky hiéu: NOT (hoac “-*)

Phép NOT A goi la phan bu cta A, ky hiéu: 4.

Phép toan NOT A dugc thuc hién dua trén nguyén tac:
- Két qua qua tra vé 1a 1 (FALSE) néu gié tri dau vao 1a 0 (FALSE)..

- Két qua tra vé 12 0 (FALSE) néu gi4 tri ddu vao 1a 1 (TRUE).

Bang gia tri ctia phép NOT

Input Output
A 4
1 0
0 1

Vidu3.7.

A 1 0 0 1 1

A | o]l 1] 11]o01]0

Chu y: B§ uu tién cta cac phép toan:
- Biéu thtrc dugc tinh tir trai sang phai.
Biéu thirc trong ngoic don duge danh gia trude.

Céc phép toan bu (NOT) duoc uu tién tiép theo.
Tiép theo 1 cac phép toan “.” (AND)
Cubi cung 1a phép toan “+” (OR).

Chang han:

A AND B AORB

A XOB B

3.3.3. 01011 0 0

mach logic tir
logic
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a). Cong logic:

X —p

Yo#

X F(X1, X2, vy n
2 >

Xn-

1

Xn

Xét mot thiét bi nhu hinh trén, ¢6 mot sb duong vao (dﬁn tin hiéu vao) va chi c6 mot
duong ra (phat tin hi¢u ra). Gia st céac tin hi€u vao xy, X, ..., X, (ta goi 1a dau vao hay input)
cling nhu tin hiéu ra F (dau ra hay output) déu chi ¢6 hai trang thai khac nhau, tirc 1 mang
mot bit thong tin, ma ta ky hi€u 1a 0 va 1. Ta goi mdt thiét bi voi cac dau vao va dau ra
mang gia tr1 0, 1 nhu vay 1a mot machlogic.

PAu ra ciia mot mach logic 1a mot ham Boole F cua céac dau vao xy, Xy, ..., X,. Ta néi
mach 16gic trong hinh trén thyc hi¢n ham F.

Céac mach logic dugc tao thanh tir mdt s6 mach co s6, goi la céng logic. Cac céng
l6gic sau day thuc hién cac ham phu dinh, hdi va tuyén.

1. Céng NOT: Céng NOT thyc hién ham phu dinh. Céng chi c6 mot dau vao. Pau ra
F(x) la pht dinh ctia dau vao x. |
|
2. Cong AND: Thuc hién ham héi. Pau ra F(x,y) 12 hoi (tich) ctia dau vao.

— F(x,y)=x
Chang han, hai xau bit 101001101 va 1TTOTO0 a cé’rllg AND cho 101000100
3. Coéng OR: Cong OR thyc hién ham tuyén (tong). Pau ra F(x,y) 1a tuyén (tong) cua
céc dau vao.
1, khix=1hayy =1
XY)=x+1y = ,
%2 4 [O, khix =y =0

y
Chéng han, hai xau bit 101001101 va 111010100 qua cong OR cho111011101.
Pau ra ciia mdt mach l6gic 1a mdt ham Boole F cua cac dau vao x, Xy, ..., X,. Ta ndi

~ N < X

mach 16gic trong hinh trén thyc hién ham F.
Céc mach logic dugc tao thanh tir mot s6 mach co so, goi 1a cong 16gic. Cac cong
16gic sau day thyc hién cac ham phu dinh, hoi va tuyén.
b). Mach logic:
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T6 hop cac cong: Cac cong 16gic co thé 1ap ghép dé duoc nhitng mach 16gic thyc hién
cac ham Boole phirc tap hon. Nhu ta di biét raing mot ham Boole bat ky c6 thé biéu dién bang
mot biéu thire chi chira cac phép —, ., +. Tir d6 suy ra rang cé thé lap ghép thich hop cac cong
NOT, AND, OR dé dugc mot mach l16gic thuc hi¢n mdt ham Boole bat ky.

Vi du 3.8: Xay dung mot mach 16gic thuc hién ham Boole cho bdi bang sau:

X y z F(x,y,z)
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1

Theo bang nay, ham F(x,y,z) c6 dang tong (tuyén) chuan tic hoan toan la:
F(xy,2) =xyz + zyz + Xz

Ea 4

»—e —
2 ®

4

Rut gon biéu thire F(x,y,2) = xyz +zyz + Xyz = xy (z + Z) + Xz
=Xy + Xyz

N < X

Y

VYV

Hinh duéi day cho ta mach 16gic thyc hién ham F(x,y,z) = xy + Xijz
X_g ? -
y»
z P

\VAY




Hai mach 16gic trong hai hinh trén thuc hién cung mdt ham Boole, ta no1 d6 1a hai
mach 16gic tuong duong, nhung mach 16gic thir hai don gian hon.

Mach cong:
Nhiéu bai toan doi hdi phai xay dung nhiing mach 16gic ¢6 nhiéu dudng ra, cho cac dau
raF;, F, ..., Fiy1a cac ham Boole cua cac dau vao xi, Xa, ..., Xp.

—’ o

—’ v

Pl >

. — 7, i ,
Chang han, ta xét phép cd 0 tu nhién t{r cac khai tricn nhi phan cia chung.

Trudce hét, ta s& xay dung mot mach c6 thé dugc dung dé tim x + y V61 x, y la hai s6 1-bit.
Dau vao mach nay sé 1 x va y. Pau ra s& 1a mot s 2-bit es-, trong do s 1a bit tong va ¢ 1a bit

nho.
0+0=00 X y C s
0+1=01 0 0 0 0
1+0=01 0 1 0 1
1+1=10 1 0 0 1
1 1 1 0

Ttir ban trén, ta thay ngay s = x ( Y, ¢ = xy. Ta v& dugc mach thyc hién hai ham s = x (

Y, ¢ = Xy nhu dud6i ddy. Mach nay goi la mach cong hai s6 1-bit hay mach cong ban phan, ky

hiéu 1a DA.
Y e
X —» —»S

Yy —> pa —*¢

¢). Thiét 14 ggic
Lap ham logic cho timg cong ta da biét cho bat cir két nbi nao cia cac cong. Tir biéu

thire biét duoc ta c6 thé tinh logic ra twong tng voi mdt t6 hop logic vao, va lap bang sy that
clia cac ngd vao (bién sb) va ngd ra (ham). Dé tinh logic ra trong tng véi mot t6 hop logic va
ta thuong 14 tinh thang trén mach.

Vi du 3.9. Cho biéu thirc logic Y = ABC(A + D). Hay thiét 1ap mach cia tir biéu thirc
Y.
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|

- ABC

T Mk
|

¥Y=ABC[A+ D)
A A+D " }
D r (A+D)

Véi vi du v6i mach trén véi 4 ngd vao nén ta co téng cong 16 td hop vao nén ta phai tinh
16 trang thai ra khac nhau moi 1ap dugc bang su that (Truth Table).

3.3.4. Thuc hién mach tir biéu thire logic

Nguoc lai véi viét biéu thirc tir mach 1a thuc hién mach tir biéu thirc logic.

Chang han cho biéu thirc logic cho 1a: Y = AC + BC + ABC nhin vao biéu thirc ta thiy
ngod ra la OR cua 3 sb hang nén ta thuc hién mdi s hang Y trude. Véi sb hang dau ta dung
AND, sb hang thtr 2 ta PAO C sau d6 AND véi B, s6 hang thtr 3 ta cling thuc hién tuong tu ,
sau cung ta OR 3 ba ) hang lai.

n oy o '#C

C
B. |t ¥ =AC+BC+ABC
" = EC [
ML.E
£

3.3.5. Pinh ly dai s6 Boole va @ng dung
e Mt s6 bién so:

¢y
¥ W

>

AA=A

AA=0 '

e Giaohoan: AB=BA;A+B=B+A
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e Phéi hop: ABC=A(BC)=(AB)C
A+B+C=(A+B)+C=A+(B+0C)
e Phin phdi: AB+C)=AB+AC
(A +B)(C+D)=AC + AD + BC + BD

e Mot s6 diang thirc hitu dung:

A(A+B)=A

A+AB=A

AB+AB=A

A+AB=A+B

A(A+B)=AB

(A+B)YA+B)=A

(A+B)YA+C)=A+BC

AB+ AC+BC=AB+ AC

(A+B)A+C)B+C)=(A+B)A+C)
¢ Dinh ly De Morgan

ABC..=A+B+C+...

A+B+C+..=ABC...

Céc dinh 1y cua dai s6 Boole dugc ching minh hay kiém ching bang nhiéu cach. Cac

cach ching minh hay kiém chimg nay twong ddi don gian, ngudi doc ¢ thé ty chimg minh
hay kiém chug.
Vi du 3.10. Thiét ké mach dung hai cong logic thoa bang su that sau day

Salr—

Wao Ra
A B b
0 0] 1 (E
0 1 o | a Y- A4E
1 1 1 "
[{=)]

Giai: Vi ngd ra bang 0 chi mot truong hop nén ta viét hé thire logic ¢ trudng hop nay. Y

=0khiA=0vaB=1nénY=AB.Dé C(')Ytadéol_f,nénY=l=/:E. Machthl_rchiéncéng
NOT dé tao ra A dao, tiép theo 1a cong NAND ctia A va B (hinh 1.30a)
Mit khac ta co thé dua vao bang sy that dé viét ham logic cho Y va két qua 1a: Y = AB +
AB + AB str dung cac dinh 1y cta dai s6 Boole ta bién do6i va duoc két qua cudi cing 1a Y =
A + B(hinh 1.30b).

Vi du 3.11. Chung t6 (A + B)(A + C) = AB + AC.

Giai: (A+B)(A+C)=AA+ AC+BA+BC

=0+ AC+ AB+BC = AC + AB + BC
Van dung cac cong thirc ta dé dang bién ddi duogc:
(A+B)(A+C)=AC+AB+BC =AC+ AB
Mot cach chimg minh khéc 1a ta c6 thé dung bang sy that dé chting minh biéu thirc trén.
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3.3.6. Su chuyén ddi giira cac loai cong logic
4.4. Ung dung dai s6 Boole rut gon biéu thirc logic
Céc dinh 1y Boole gitip don gian cac biéu thirc logic. Viéc don gian 1a can thiét ¢é mach
thiét ké thuc hién don gian va kinh té hon. Rut gon biéu thirc 1a van dung cac dinh 1y tir ham
mot bién cho dén ham nhiéu bién va nhiing déng thirc hitu dung. Pat biét 1a hai dinh 1y De
Morgan giup ich cho rat nhiéu trong viéc rit gon biéu thirc logic va ciing 12 cong cu chinh dé
chuyén doi cac dang mach. bé viéc rat gon biéu thirc logic va chuyén d6i mach dé dang can
phai nim vimmg cac dinh 1y cia dai s6 Boole va phai thong thao chuyén ddi giita cac cong
logic.
Vi du 3.12. Rat gon céc biéu thic sau:
a). ABC + ABC
b). ABC + ABD + AB
¢). AB(A+C)
d). A+ BC.A
Giai: a). ABC + ABC = AB(C +C) = AB.1 = AB
b). ABC+ ABD+ AB=AB(C+D+1) =AB.1 = AB
¢). AB(A+C) =ABB+ ABC =0+ ABC = ABC
d). A+ BC.A = (71.1?:) A =ABC.A=0.
Vi du 3.13. Pon gian ham Y = ABC + ABC + ABC
Giai: Y = ABC + ABC + ABC = AB(C +C) + ABC
= AB.1 + ABC = A(B + BCO)
=A(B+C)
Ngoai vi¢c rat gon biéu thurc logic bé‘mg dai s6 boole, con st dung dai sb boole dé don gian
mach logic. Bé don gian mach logic ta 1am cac budc sau:
- T mach logic xac dinh biéu thirc cho ngd ra cua mach
- Sau khi x4c dinh duoc ham ngd ra, tién hanh rit gon biéu thirc bang cach dung cac dinh Iy
ctia dai sb boole, dic biét 1a st dung dinh 1y De Morgan.
- Sau khi dugc biéu thirc méi, chung ta c6 dugc mach logic méi twong duong véi mach logic
da cho.
Vi du 3.14. Pon gian mach ¢ hinh (a).

A - {>6A e
A+B

B

-

Ce {>‘c
(a)

Giai: Trudc tién ta viét biéu thirc logic cho ngd ra:
Y=(A+B)(A+B+C).C
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Rut gon biéu thuc ta duoc:
Y =(A+B)(A+B+C).C=AAC + ABC + ABC + BBC + BCC
=0+ ABC+0+ ABC+BC+0
=BC(A+A+1)=BC
Tir biéu thirc vira rit gon dugc ta thanh lap duoc mach logic méi nhu hinh (b).

3 i
a o A

Ung dung thiét 1ap biéu thirc logic: Lap ham logic cho timng cong ta d4 biét cho bat cir
két ndi nao cua cac cong. Tir biéu thic biét duoc ta co thé tinh logic ra trong tmg v6i mdt t6
hop logic vao, va 1ap bang su that cta cac ngd vao (bién sb) va ngd ra (ham). Pé tinh logic ra
tuong tng véi mot t6 hop logic va ta thuong 1a tinh thang trén mach.

Vi du 3.15. Hiy viét ham logic tao bdi mach sau:

=

Dua vao mach trén ta c6 ham logic dugc xac dinh nhu sau:
Ung dung thuc hi¢n mach tir biéu thire logic: Nguoc lai v6i viét biéu thie tir mach 13 thuc
hién mach tir biéu thirc logic. Vi du cho biéu thirc logic 1a: Y = AC + BC + ABC. Nhin vao
biéu thirc ta thay ngd ra 1a OR ciia 3 s6 hang nén ta thuc hién mdi sd hang Y trude. Véi sb
hang dau ta ding AND, s hang thtr 2 ta DPAO C sau d6 AND véi B, s6 hang thir 3 ta ciing
thyc hién tuong tu , sau cung ta OR 3 ba sb hang lai.

o ‘ﬂ'\lﬁ

B |_____m ¥ =AC+BC+ABC
> = ' EC [ P

Pty =
o

a0
[ ]
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BAI TAP

1. Cho S 1a tap hop cac udc nguyén duong ctia 70, voi cac phép todn e, + va > dugc dinh
nghia trén S nhu sau:
a*b=UCLN(a, b),a+b=BCNN(a, b), a’ =70/a.

Chung to rang S ciing v&i cac phép toan ¢, + va * 1ap thanh mot dai s6 Boole.
2. Chung minh rang;

a) (atb).(atb’)=a;

b) (a.b)+(a’.c) = (a+c).(a’+b).
3. Cho céc ham Boole F, F, I3 xac dinh bdi bang sau:

X y z F F, F;
0 0 0 1 1 0
0 0 1 1 0 1
0 1 0 0 1 1
0 1 1 1 1 0
1 0 0 1 0 1
1 0 1 0 0 1
1 1 0 0 1 1
1 1 1 1 1 |

V¢ mach thuc hién cac ham Boole nay.
4. Hay dung cac cong NAND dé xay dung cac mach vdi cac dau ra nhu sau:
a) x b) xy c)xty dx( vy.
5. Hay dung cac cong NOR dé xay dung cac mach véi cac dau ra duoc cho trong Bai tap 4.
6. Hiy dung cac cong NAND dé dung mach cong ban phan.
7. Hay dung cac cong NOR dé dung mach cong ban phan.
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