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NoOi dung

= Pa1 s6 Boole
= Pa1 s6 chuyén mach

= Cac cong luan ly
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Pai so Boole

= Pai1 s6 Boole duoc thé gi61 biét dén 1an dau tién bon
George Boole qua tac pham “An Investigation of the
Laws of Thought” vao nam 1854

= Pai sd Boole 2 phan tt: cdc hang va bién Boole chi dwoc
mang 2 gia tri 0 hodc 1 (LOW / HIGH )
= Céc bién Boole biéu dién cho mot khoang dién 4p trén

dwong day hoac tal ngd nhip/ngé xuat ciia mach

= (Gi4 tri 0 hodc 1 dwoc goi 1a mirc luan 1y (logic level)

e A F N
Mach
luan ly

ngo nhap < ~ ngo xult
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Pai so Boole

= Pa1 s6 Boole, cliing twong tw nhw cac hé dai1 s6 khac,

dwoc xay dung thong qua viéc xac dinh nghia mot so

nhirng van dé co ban sau:

- Mién (domain), 1a tap hop (set) cAc phan t (element) ma
trén d6 dinh nghia nén hé dai s6

- Tap hop cic phép todn (operation) thwc hién dwoc trén
mién

- Mot tap hop céc dinh dé (postulate), hay tién dé (axiom)
dwoc cong nhian khong qua chirng minh. Pinh dé phai dam
bdo tinh nhit qudn (consistency) va tinh doc lap
(independence)

= Mot tap hop cic hé qua (consequence) dwoc goi la dinh 1y
(theorem), dinh luat (law) hay quy tac (rule)
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Pinh dé Huntington

= Phat biéu bd1 nha toan hoc Anh E.V.Huntington trén
co s& hé thong hba cac cong trinh cia G. Boole
> St dung cac phép toan trong ludn 1y ménh dé
(propositional logic)

1. Tinh déng (closure)
= Ton tar mién B vd1 it nhat 2 phan t& phan biét va 2 phép
toan + va ° sao cho:
Néu x va y la cac phan ti& thuéc B thi x+ y cingla 1
phan ti thudc B (phép cong luln 1y - logical addition)
Néu x va y la cac phan t&r thuéc B thi x - y cingla 1
phan tr thudc B (phép nhan luan 1y - logical multiplication)
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DPinh de Huntington ...

2. Tinh déng nhat (identity)
Néu x la mot phan tr trong mién B thi
> Ton tal 1 phan t&¢ 0 trong B, goi la phin t dong nhat
vOl phép toan +, théa man tinh chat x + 0 = x
> Ton tal 1 phan t&* 7 trong B, goila phan tir dong nhat
vOol phép toan ° ,théa mantinhchat x ¢« 7 = x

3. Tinh giao hodn (commutative)
> (G1ao hoan cua phép +:
Xty = y +Xx
> (G1ao hoan cua phép - :
X°*yV = y-°Xx
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DPinh de Huntington ...

4. Tinh phan phéi (distributive)
> Phép * c¢6 tinh phan phoi trén phép +

x* vtz = & y)+ &k 2
> Phép + c¢6 tinh phan pho6i trén phép -
x+ Gz = G+y)- &+ 2

5. Bu (complementation)
Néu x la 1 phan t trong mién B thi sé ton tai mdt phan
tir khéc goi la x’(hay x), la phan t bu cia x théa man:
- x + x = 1 va

= x * x = (0
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Tinh chat doi ngau (Duality)

= Quan sat cac dinh dé Hungtinton, ta thiy ching mang tinh
do6i xtrng (symmetry) tire 1a cc dinh dé xuit hién theo cip

= Moi dinh dé trong 1 cip cé thé dwoc xay dung tir dinh dé con
lai bang cach
- Thay d6i cdc phép toAn 2ngoéi  (+ | *)
= Thay d6i c4dc phan t& dong nhat (0 | 1)

= C6 thé suy ra mot két qua nao d6 tir cac dinh dé bang cach
- Hoan d61 phép toan + v&1 phép toan -
- Hoan d61 phan tr d6ng nhit 0 vé1 phan tir dong nhit 7

= Diéu nay thé hién tinh d61 ngau & dai sd Boole
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Cac dinh ly co’ ban (fundamental theorem)

Cac dinh ly dwoc chitng minh tir cac dinh dé Huntington va cac
dinh dé d61 ngau theo 2 cich

= Chirng minh bang phan ching (contradiction)

= Chtrng minh bang quy nap ({nduction)

= PDinhlv 1 (Null Law)
la x+ 1 = 1 lb x - 0= 0

Dinh 1v 2 (Involution)
x’) = x

Dinh 1y 3 (Idempotency)
3d.a x+ x = x 3b x - x = x

Dinh 1y 4 (Absorption)
4da x+ x°*y = x 4b x- (x+y) = x
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Cac dinh ly co ban

= Dinh1¥ 5 (Simplification)
54 x + xy = x+ty
5b xGx'+y)= xy

= Pinh 1Y 6 (Associative Law)
6a x+ (+2z2) = Gx+y)+z =x+y+ 2z
6b x(z) = xyz = xyz

= Pinh 1y 7 (Consensus)
74 xy+x'z+yz = xy+x'z
b G+y)&+2)(+2) = +y) &'+ 2)

= Pinh1¥ 8 (De Morgan’s Law)
Q CX + y)) — X;y;
& &y)) — X’+ y}

10
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Toi gian bieu thirc boole
=Y =A(AB + ABC)

=AAB(1 + 0)) distributive

= A(AB(1)) Null Law
=A(AB) 1dentity

= (AA)B Associative Law

=AB Idempotency

1
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Vi du
= To1 g1dn
- x=ACD + ABCD
- 7z=(A"+ B)(A+B)

= De Morgan’s
- z=((@+c) . (b+d))

12
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Vi du

= To1 g1dn
- x =ACD + A’BCD
= CD(A+AB)
=CD(A+B) =ACD + BCD

- z=(A+ B)(A+B)
=ANA+AB+AB+BB=0+(A+A) B+ B=B

= De Morgan’s
> z=((a+c) . (b+d))
= (a’+c)’ + (b+d’)’ = ac’+ b’'d

13
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Bal tap

= T'61 g1dn biéu thirc bool sau
s ) X< (M + N)M + P)(N + P)

N z = ABC + ABC + BCD

= T61 g1dan biéu thirc boole sau str dung dinh 1y DeMorgan

(a)*ABC (d A+B (g)*A(B + C)D
(b) A + BC (e)*AB (h) (M + N)(M + N)

(c)*ABCD f) A+ C+D (i) ABCD

14
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Pai s6 chuyén mach (switching algebra)

= D81 voi dai s6 Boole, mién khéng bi han ché (khéng c6 gidi han
dit ra d6i véi s6 lwong cdc phin tir trong mién)
= (G161 han xem xét dai s6 Boole vé1 2 phan tir dong nhat.
= Pai s6 Boole 2 phan tir

= Nam 1937, Claude Shannon hién thuc dai s6 Boole 2 phan t
bang mach dién véi cac chuyén mach (switch)
= Chuyén mach 1a thiét bi c6 2 vi tri bén: tit (o hay méd (on)
= 2 vi tri nay phu hop d€ biéu dién cho 0 hay I
= DPai s6 Boole 2 phan tir con dwore goi 1a dai s chuyén mach
= Céc phan tt ddng nhat dwoc goi 1a cAc hang chuyén mach (switching
constant)
= Céc bién (variable) biéu dién cic hang chuyén mach dwoc goi 14 céc
bién chuyén mach (switching variable) < tin hiéu

15
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Bang sw that (Truth Table)

= Phwong tién mo td sw phu thudc clia ngd xuat vao mic luan ly
(logic level) tai cadc ngd nhip cia mach
- Liét ké tat ca cac to hop c6 thé cua mirc luin 1y tai cac ngd nhip va
két qud mirc luin Iy twong rng tal ngd xuat cia mach

> S0 t6 hop cida bdng N-ngd nhip: 2N

A 5 y A B C X

. . - 0 0 0 0

0 . 0 0 0 1 1

) 0 . 0 1 0 1

. . 0 0 1 1 0

1 0 0 0

1 0 1 0

A —> » | e x 1 1 0 0
B —> 1 1 1 1

16
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Cac phép toan chuyén mach

= Pai1 s6 chuyén mach st dung X y | Xey|x+y| x
cac phép toan trong luan ly 0 0 0 0 1
ménh dé vo1 tén goi khac 0 1 0 1 1

* Phép todn AND Lo ot 0o
- Phép toan 2 ngdéi twong 1 1 1 1 0

dwong vo1 phép nhan luan 1y Bine sw that cic

« Phép todn OR phép chuyén mach

- Phép toan 2 ngoéi tuong
dwong véi phép cong luan ly

 Phép toan NOT
— Phép toan 1 ngdi twong
dwong va1 phép bu luan 1y

17
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Céac phép toan chuyén mach ...

« Cac phép toan chuyén mach cé thé dwoc hién thwe bé1 mach phan
cing

* Bang suw thit c6 thé s dung nhw 1 cong cu dung dé xac minh
quan hé gitra cac phép toan chuyén mach

* St dung bang su thit dé chirng minh dinh 1y De Morgan
(X"‘ y)) — X)y)

X y X’ y’ X +y | xX+y)' | Xy
0 0 1 1 0 1 1
0 1 1 0 1 0 0
1 0 0 1 1 0 0
1 1 0 0 1 0 0

18
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Biéu thirc (expression) chuyén mach

= Biéu thirc chuyén mach 1a mot quan hé hiru han cac
hang, bién, biéu thirc chuyén mach lién két véi nhau

b&1 cac phép toan AND, OR va NOT
= Vidu
y + 1, xx'+x, z(x + y)’

F=(x+yz)(x+ )+ (x + y)

= [iteral dwoc st dung dé am chi bién hay bu cia bién

19
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Biéu thirc (expression) chuyén mach...

= Mot biéu thirec c6 thé duoc chuyén thanh nhiéu dang twong dwong
bang cich str dung céc luat Boole

E =G+y2G&G+y) +&x+yp’
EF, =xx+xy + xyz+yyz+ xy E,=x+x"y’
E,=x+x(+y2+xy E,=x+y’

= Tai sao phai chuyén d61 dang cta cac biéu thire ?

= C4c thanh phan thira (redundan?) trong biéu thirc
= Iiterallip ( x x hay x + %
- bién vabu ( x x” hay x + x)
- hang (0 hay 1)

= Khong hién thwe cac thanh phan thira ctia biéu thire vao mach

20
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Ham (function) chuyén mach

= Ham chuyén mach (switching function) 14 mét phép gan xac dinh
va duy nhat cia nhitng gia tri 0va I cho tat ca cac t6 hop gia tri
cua cac bién thanh phan

= Ham dwoc xéc dinh bdi danh sich céc tri ham tai moi t6 hop gia
tri clia bién (bdng sw that)
= Ton tai nhiéu biéu thirc biéu dién cho 1 ham

= SO lwvong ham chuyén mach vé1 n bién la 2 luy thira 27

X y X |y X'y’ E,=x+xy | E,=x+Yy
0 0 1 1 1 1 1
0 1 1 0 0 0 0
1 0 0 1 0 1 1
1 1 0 0 0 1 1

21
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Pinh Iy khai trién Shannon

= f(x1, X2, ..., Xn) = x1 . f(1, x2, ..., Xn)
+ x1’ . f(0, x2, ..., Xn)
= f(x1, X2, ..., Xn) = (x1 + (0, x2, ..., Xn) )

(x1"+ f(1, x2, ..., Xn) )

22
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Cac phép toan chuyén mach khac

= Phép toan NAND * Phép toan Exclusive OR
- Phép toan 2 ngol twong — F=x®y=x"y +xy
dwong véi (NOT AND)
= Phép toan NOR « Phép toan XNOR (Ex. NOR)
- Phép toan 2 ngo6i twong - E=(x®y)=xy +xy

dwong véi (NOT OR)

Bién NAND NOR Ex. OR XNOR
X y (x.y) | (xty) XDy (x®y)
0 0 1 1 0 1
0 1 1 0 1 0
1 0 1 0 1 0
1 1 0 0 0 1 .
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Cong luan ly

= Pé dai s6 chuyén mach c¢6 thé thwe hién cac cong viéc
trong do1 that, can phai co
> Thiét bi vat 1y thwe hién cac phép toan chuyén mach
= Tin hiéu vat 1y (dién ap, ...) thay thé cho cac bién chuyén
mach

= Cong (gate) hay cong luan 1y (Jogic gate) 14 tén chung
dung dé goi cac thiét bi vat 1y thwe hién cac phép toan
chuyén mach véi dd chinh xdc (accuracy) va thoi gian
tré (delay) chip nhan duoc

24
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Cong luan ly

= M6i c6ng dwoc biu dién béi 1 bidu twong (schematic
symbol) dic trung cung véi 1 s6 chan (pin, terminal
twong trung cho cac bién chuyén mach

Mot biéu thirc chuyén mach bat ky luon c6 thé dwoc
hién thuc trong doi that bang cach két ndi cac cong
luan 1y 1ai vé1 nhau

= Mach luan 1y (logic circuit) hay mach chuyén mach
(switching circuit)

25
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Biéu twong cua cac cong luan ly

« Cong AND x4 |
D

« Cong OR  x N
)

« Cong NOT

(cong dao - Inverter)
X |> X’
« Cong NAND

y_

- Cong NOR X +y)’
g yj:::)ku Y)
* Cc“i'ng XOR XijeBy
y

* C5ng XNOR Xj (xey)’

y

« Cac cong nhiéu hon 2 ngo

nhap

26
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Dang twong dwong

AND Sl 25— :
B @— / -~ B

A A+B S A — =
| NOR | - ® — A*B=A+B
| B B e—

27
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Nguyén tac ‘Bubble Pushing’

= P4y bong béng di nguoce (tir output) hodc di téi (tir ngd
nhap) thay déi tinh chit céng tit AND sang OR va
nguwoc lai.

= Pay bong béng tir ngd ra sang ngoé nhap, bong bong
xuat hién trén tat ca ngdé nhip, va tinh chat cong thay

doi.
A A
s R

= Pay bong bong trén tit cd ngé nhip tién vé ngé xuat.
Bong béng xuit hién trén ngoé xuit va tinh chat cong

thay d6i.
B> 5 P

28
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Dién dich biéu twong cong luan ly

= Dang twong dwong cia cong AND

1>y = 3>

> Ngo xuat & mirc cao khi tat ca cac ngd nhiap & mirc cao

> Ng6 xuat & mirc thap khi mot trong cac ngoé nhip & mirc
thap
= Mot sO ciu truc cia cong XOR
FE = x@® y=xy +xy=(xy+xy)

B -
— > E}D

29
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Tich cwe cao — Tich cwc thap

= Hai trang thai hoat dong cua thiét bi la tich cuc
(activity) va khong tich cuc (znactivity)
- Xét cac thi du do1 vol dién thoai, den, dong co, v.v...

= Do théi quen, qui wéc tich cuwc rng vo1 ludn ly 7 con
khong tich cwec rng vé1 luan ly 0

= Tich cuwe cao (active high)
tichcwuc — ludnly 1 - mbc dién ap cao H

= Tich cuc thip (active low)
tichcwue — ludnly 0 - mirc dién ap thap L

30



C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Mach tich hop

= Cong NOT 7404

Vee

[14] [13] [12] [11] [ro] [9] [8]

bl

)

T BT BT T [ [
= Cong AND 7408

Vee
[14] [13] [12] [11] [10] [o] [&]

D
EIREIREIREIREI RO BEI)
= Cong NAND 7400

[14] [13] [12] [11] [ro] [9] [8]

g
D

(] T27 B37 TeJ (s LeJ U7

= Cong OR 7432

Vee

1] [13] [12] [11] [10] [o] [8

[ [
ES

[2] [37 [« Ls] LeJ L7J

GND

= Cong NOR 7402

cC

[1a] [13] [12] [11] [r0] o] [8]

=

<

e
~]

1

(3] [a] [s] Lef 7]

GND

= Cong Ex-OR 7486

Vee

[14] [13] [i2] [11] [i0] [9] [8]

=

S
=

T T2 37 TeJ L] Le (7]

GND
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y

Tap pho bién cua cac phép toan

= Mot tap cac phép toan dwoc goi 1a phd bién (universal) néu moi
ham chuyén mach déu cé thé dwoc biéu dién moét cach tuong
minh chi b&1 cac phép toan cua tap trén

= P61 vol cac phép toan chuyén mach da xét, ta c6 mot sbé cac tip
pho bién sau

- Tap
» Tap
- Tap
- Tap
- Tap
» Tap

{NOT , AND , OR}
{NOT , AND}
{NOT , OR}
{NAND }

{NOR }

B4t ky ham chuyén mach nao ctng déu cé thé dwoc biéu dién mot cach
twong minh chi boi cac phép toan NOT va AND

32
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y >

Tinh pho bién ciia cong NAND

A | x=A*A=A
A o———————{:::>(3-———-o llll’» I
INVERTER

A O&——— ‘ A e AB x = AB

] =T B
AND

A

) > ==
OR

—EDO'A_ eRBoA+E
gt
D=

(c)

33
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y >

Tinh pho bién ctiia cong NOR

R |:: A x=A+A=A

INVERTER

A | A A+ B A+ B
B B

B &—

34
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Xac dinh gia tri ngd xuat mach luan ly

= St dung biéu thirc Boole cho ngd xuat ciia mach luin ly
- V0 A=0,B=1,C=1,D=1
Xx=A4'BC (A+D)’
=0°.1.1.(0+1)
=1.1.1.1’=1.1.1.0=0

= St dung true tiép so dé mach luidn 1y ma khong can st dung
biéu thirc Boolean

s ) B i

O m >
i1
—_ 2 O
1?

35



C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Gian doé xung theo th&i gian (Timing Waveform)

:
A
0 ; | ; A x=A+B
1 [ | R 8
B : |
0 - T
1 I | | |
X o~
0
1
A
g == R A
| | | o—
Sinl ; Dw
0 — ' I |
| :I | c |
0 0| il -
c | [||-||
0= =
| by
I P
1 Output
ouT I
0— |
|

s
-

Y

Time
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Tong két

= Pai s6 Boolean
> 5 dinh dé Huntington
= Tinh chit d61 ngiu
= 8 dinh 1y co ban

= Pai s6 chuyén mach
= Thu gon dai s6 Boolean cho mién hai phan ti 10,1}
= Céac phép toan chuyén mach
> DPinh ly khai trién Shannon

: Cong luan ly
Biéu dién cong luan 1y.
= Dién dich cong luan ly.
= Cac IC co ban.
> T&p pho bién phép toan.
- Biéu dién so d6 dang séng (Timing Waveform)

37
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Bai tap vé nha va Poc thém

= Tat cd bai tip trong sach Digital System ctia Ronal
Toccl
> Chwong 3 - Logic Gates and Boolean Algebra

38
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Bai tap co’ ban

LI B e

a. Vé gidn d6 xung cho tin hiéu ngo ra X cia cong OR

b. Gia st tin hiéu A trong hinh trén bi néi tit véi dit — GND (A = 0). V& gian
d6 xung cho tin hiéu X cta cong OR.

c. Gia st tin hiéu A trong hinh trén bi néi tit 1én nguén +5V — VCC (A =1).
Vé gidn d6 xung cho tin hiéu X cua cong OR.

d. Vé1 cong OR 5 ngo nhép, c6 bao nhiéu t6 hop ngd nhip cho phép ngd xuit
& mirc cao (HIGH or 1)?

39
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Bai tap co’ ban
= Viét biéu thirc dai1 s6 Boole va bang sw thit cho ngo
xuat cia cac mach dwot day.

A ﬁzD

40
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Bai tap co ban

* Trinh bay nguyén 1y hoat dong cia hé thong bao dong
dwdt day, biét col bao dong dwoc kich hoat khi tin hiéu
diéu khién & mtrc cao (HIGH or 1)

e e — — — — — — — —

Temperature I
transducer E

Pressure
transducer !

Comparator

Comparator

0 o~

Alarm
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Bai tap co’ ban

= Vé cac mach luin 1y twong &ng vdi cac biéu thire dai so
Boole sau
- z=(A+B+CDE)+BCD
- x=MN(P + N)

= Pon g14n cac biéu thirc sau:
- X = ABCD + ABCD + AB(C + D)+ A(B+C)D +
A(B+C+D+BC)+ABC
- Y=ACD+ABC+ (D +C)+ABD + (A+ C)D

42
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Bai tap co’ ban
= Pon g14n cac biéu thirc Boolean sau

a. x=(M + N)M + P)(N + P)

b. y=A(B+C)D
c. z=ABC + ABC + BCD

d. t=(M + N)M + N)

43
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Bai tap co’ ban

= T01 g1dn cac biéu thirc sau
a. xXyz' +xy'z' + X'y
b. (wx)'(w+y)(xXy'z)
c. X(y+wy'z) +xy(wz'+z)
d. (WH+x)(W+x+yz)(w+y’)
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C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Bai tap co’ ban

= Chirng minh bang dai s6 céc biéu thirc sau

a. AB+AB=AB+AB
b. AB+AC=(4+C)A+B)

c. AC+BC=AC+BC
d. (4+B)4+C)B +E‘) = (A_+ B)\A+C)

e. (4+C)B+C)=(d+C)B+C)
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C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Bai tap co’ ban

= Tim bu cta cac biéu thirc sau day
a. x=XY+XY
b. y=(4B+C)D+E

c. z=AB(CD+CD)+ AB(C + D)(C + D)
d t=(X+Y+2Z2) X +Z)X+Y)
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C01009 Digital Systems — Chuwong 2 : Dai s6 Boole va Céc cong luan 1y

Bai tap co’ ban

a)

b)

Xay dung 1 cong NAND 2 ngo nhip chi s dung cac
cong NOR 2 ng6 nhép.

Xay dung 1 cong NOR 2 ngo nhip chi st dung cac cong
NAND 2 ngo nhap.

Hién thuc biéu thitc x = ABC chi st dung 1 cong NOR
2 ngo nhip va 1 cong NAND 2 ng6 nhap.

Hién thwe biéu thitc y = ABCD chi st dung cac cong
NAND 2 ngo nhap.
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C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Bai tap co’ ban
a. Bién do1 cac mach sau day chi st dung cong NAND

A 2 1 A 2 >l
3 ] 2
2 1 [ 2 3 4 1
1 X 3 X
3 B 2 1 T I
B 2 > L >

1

2>01_l_3_ : N .
C 3 J

A 2] 1 2] A 3r>17

B 3_: 3 ;1 X B — 2 >01 - 2
D oI

- ‘li>ol_ C 3—
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C01009 Digital Systems — Chuwong 2 : Dai s6 Boole va Céc cong luan 1y

Bai tap co ban
= V& ky hiéu cong luin 1y thich hop cho cac phat biéu sau
day:
= Ng6 xuat chi & mirc cao (HIGH or 1) khi ca 3 ngd nhap déu
& mirc thap (LOW or 0).
> Ng6 xuat chi & mirc thap khi bat ky ngé nhip nao trong 4
ngo nhip & mirc thap.
> Ngo xuat chi & mirc thap khi tat cd 5 ngdé nhip déu & mic
cao.

50



C01009 Digital Systems — Chuwong 2 : Dai s6 Boole va Céc cong luan 1y

Bai tap co’ ban

* Cho so d6 sau

AR
D—"__I ALARM |

C —
1
D &—

= (314 st co1 bao dong dwoce kich hoat khi tin hiéu diéu khién
7 & mirc cao (HIGH or 1). X4c dinh céc t6 hop ngd nhap dé
tich cwc hé thong bao dong.

> (314 st co1 bao déng dwoc kich hoat khi tin hiéu diéu khién
Z & muc thap (LOW or 0). Hay thay d6i so d6 mach trén
dé phan anh ro co ché hoat dong cua hé théng. Tw dé xac
dinh cac t6 hop ngo nhip dé tich cuc hé théng bio dong.
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C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Bai tap co’ ban
= X4ac dinh cac t0 hop ngoé nhip dé den LED sang

+5V

NOR
BT ]
S
NOT [—Z. D_

/_ §

R1
C {>° L AND 7 LED
NOT )o___ )
D ¢ | |
E {>0—

NAND
NOT
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C01009 Digital Systems — Chuwong 2 : Dai s6 Boole va Céc cong luan 1y

Bai tap m& rong

* ChoA.B=0vaA+ B=1, chirng minh dang thic sau:
AC+AB +BC=B +C

» Cho ham F(A, B, C) c6 so d6 logic nhw hinh vé.

a. X4c dinh biéu thitc cia ham F(A, B, C)
b. Chitrng minh F cé thé thuwe hién chi bang 1 cong logic duy

nhé’t.A g }}
r> D
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C01009 Digital Systems — Chuwong 2 : Pai s6 Boole va Cac cong luin ly

Bai tap m& rong

* Chtng minh céc dang thirc sau bang dai sé boole.
2 A'B+A'D'+BC'D=(A'+D)A +C)(B+D"

C'D+B'C'+A'BD = (A" + C")(B + C)(B' + D)

Z+XY +X'Z=X+2)({Y +2)

A®B = A®B

AB(A®B®C) = ABC

® QN
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C01009 Digital Systems — Chuwong 2 : Dai s6 Boole va Céc cong luan 1y

Bal tap mo rong

= M6t may bay phan lwc ap dung hé thong kiém soat téc dd quay
(rpm), ap luc (pressure) va nhiét dd (temperature) cia dong co st
dung cac sensor, vo1 chirc nang nhu sau:
> RPM sensor xuit 0 chi khi t6c dd < 4800 rpm
= P sensor xuit O chi khi ap suat < 220 psi
> T sensor xuit O chi khi nhiét d6 < 200F

Hinh bén dwél mo td so d6 hoat ddng cia dén cadnh bao. Pén cidnh bao chi
séng khi W & mic HIGH (=1)

a. Xac dinh diéu kién dé dén canh bao sang.

b. Thiét ké lai mach chi st dung NAND.

T

Temp
( sensor ) ¢ W }‘-.l.f,’/
2ty
sensor P light
@
; |
RPM A DC
sensor 55



