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:مثال

.سطح ولتاژ بالا                      عبارت درست است
.سطح ولتاژ پائين                   عبارت نادرست است

عملگرهاي منطقي با گيت هاي منطقي پياده سازي مي شوند.
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https://fa.wikipedia.org/wiki/%D8%AA%D8%B1%D8%A7%D9%86%D8%B2%DB%8C%D8%B3%D8%AA%D9%88%D8%B1%D9%87%D8%A7%DB%8C_%D8%A7%D8%AA%D8%B5%D8%A7%D9%84_%D8%AF%D9%88%D9%82%D8%B7%D8%A8%DB%8C
https://fa.wikipedia.org/wiki/%D8%AA%D8%B1%D8%A7%D9%86%D8%B2%DB%8C%D8%B3%D8%AA%D9%88%D8%B1%D9%87%D8%A7%DB%8C_%D8%A7%D8%AB%D8%B1_%D9%85%DB%8C%D8%AF%D8%A7%D9%86%DB%8C
https://fa.wikipedia.org/wiki/%D8%AC%D8%B1%DB%8C%D8%A7%D9%86_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%DB%8C%DA%A9%DB%8C
https://fa.wikipedia.org/wiki/%D9%88%D9%84%D8%AA%D8%A7%DA%98
https://fa.wikipedia.org/wiki/%D8%B1%D8%B3%D8%A7%D9%86%D8%A7%DB%8C%DB%8C_%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%DB%8C%DA%A9%DB%8C
https://fa.wikipedia.org/wiki/%D8%B4%D8%AF%D8%AA_%D8%AC%D8%B1%DB%8C%D8%A7%D9%86
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https://fa.wikipedia.org/wiki/%D8%B1%DB%8C%D8%A7%D8%B6%DB%8C%D8%A7%D8%AA
https://fa.wikipedia.org/wiki/%D8%AC%D8%B1%D8%AC_%D8%A8%D9%88%D9%84
https://fa.wikipedia.org/wiki/%D9%85%D9%86%D8%B7%D9%82_%DA%AF%D8%B2%D8%A7%D8%B1%D9%87%E2%80%8C%D9%87%D8%A7
https://fa.wikipedia.org/wiki/%DA%A9%D9%84%D9%88%D8%AF_%D8%B4%D8%A7%D9%86%D9%88%D9%86
https://fa.wikipedia.org/wiki/%D8%AF%DB%8C%D8%AC%DB%8C%D8%AA%D8%A7%D9%84
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AND

x
y

x.y

x y F=x . y

0 0 0

0 1 0

1 0 0

1 1 1
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OR

x
y

x+y

x y F=x + y

0 0 0

0 1 1

1 0 1

1 1 1

:هتقويت کنند

x x’

x x

x F=x’

0 1

1 0

NOT

B𝑩 = {𝟎, 𝟏}

𝒙, 𝒚, 𝑭 ∈ 𝑩
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x,y



x



x,y



xx’x



x,y,z
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∀ 𝒙, 𝒚, 𝒛 ∈ 𝑩

ቊ
𝒙. 𝒚 ∈ 𝑩
𝒙 + 𝒚 ∈ 𝑩

ቊ
𝒙 . 𝟏 = 𝒙
𝒙 + 𝟎 = 𝒙

ቊ
𝒙 . 𝒚 = 𝒚. 𝒙

𝒙 + 𝒚 = 𝒚 + 𝒙

ቊ
𝒙 . 𝒙′ = 𝟎
𝒙 + 𝒙′ = 𝟏

ቊ
𝒙 + 𝒚. 𝒛 = 𝒙 + 𝒚 . (𝒙 + 𝒛)

𝒙. 𝒚 + 𝒛 = 𝒙. 𝒚 + 𝒙. 𝒛
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=
10

x x + 0 x . 1

0 0 0

1 1 1

ቊ
𝒙 . 𝟏 = 𝒙
𝒙 + 𝟎 = 𝒙

x y x.y y.x x+y y+x

0 0 0 0 0 0

0 1 0 0 1 1

1 0 0 0 1 1

1 1 1 1 1 1

=

ቊ
𝒙 . 𝒚 = 𝒚. 𝒙

𝒙 + 𝒚 = 𝒚 + 𝒙
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x y z y.z x+y.z x+y x+z (x+y)(x+z)

0 0 0 0 0 0 0 0

0 0 1 0 0 0 1 0

0 1 0 0 0 1 0 0

0 1 1 1 1 1 1 1

1 0 0 0 1 1 1 1

1 0 1 0 1 1 1 1

1 1 0 0 1 1 1 1

1 1 1 1 1 1 1 1

=
11
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x



x



x,y



x,y



x,y,z
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∀ 𝒙, 𝒚, 𝒛 ∈ 𝑩

൜
𝒙. 𝒙 = 𝒙
𝒙 + 𝒙 = 𝒙

𝒙′ ′ = 𝒙

ቊ
𝒙 . 𝟎 = 𝟎
𝒙 + 𝟏 = 𝟏

ቊ
𝒙 + 𝒙𝒚 = 𝒙
𝒙. (𝒙 + 𝒚) = 𝒙

ቊ
𝒙 . 𝒚 . 𝒛 = 𝒙. 𝒚. 𝒛

𝒙 + 𝒚 + 𝒛 = (𝒙 + 𝒚) + 𝒛
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x,y



x,y





x,y
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ቊ
𝒙. 𝒚 ′ = 𝒙′ + 𝒚′

𝒙 + 𝒚 ′ = 𝒙′. 𝒚′

ቊ
𝒙. 𝒚 + 𝒙. 𝒚′ = 𝒙

𝒙 + 𝒚 . (𝒙 + 𝒚′) = 𝒙

ቊ
𝒙 + 𝒚. 𝒙′ = 𝒙 + 𝒚

𝒙. 𝒚 + 𝒙′ = 𝒙. 𝒚
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(duality) 

0 1

duality

duality

AND OR

:مثال

x+y’z x.(y’+z)
دوگان
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duality

duality
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Maxterms) (minterms) 

x y z minterm

0 0 0 0 x’.y’.z’ m0

1 0 0 1 x’.y’.z m1

2 0 1 0 x’.y.z’ m2

3 0 1 1 x’.y.z m3

4 1 0 0 x.y’.z’ m4

5 1 0 1 x.y’.z m5

6 1 1 0 x.y.z’ m6

7 1 1 1 x.y.z m7

15

Mi = mi

Maxterm

x+y+z M0

x+y+z’ M1

x+y’+z M2

x+y’+z’ M3

x’+y+z M4

x’+y+z’ M5

x’+y’+z M6

x’+y’+z’ M7
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SOP



POS
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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 1

1 0 1 1

1 1 0 0

1 1 1 0

SOP

m0

m1

m2

m3

m4

m5

m6

m7

𝑭 𝒙, 𝒚, 𝒛 = 𝒎𝟏 +𝒎𝟒 +𝒎𝟓

= σ𝒎(𝟏, 𝟒, 𝟓)

֜𝑭 𝒙, 𝒚, 𝒛 = 𝒙′𝒚′𝒛′ + 𝒙𝒚′𝒛′ + 𝒙𝒚′𝒛
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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 1

1 0 1 1

1 1 0 0

1 1 1 0

POS

m0

m1

m2

m3

m4

m5

m6

m7

𝑭 𝒙, 𝒚, 𝒛 = ഥ𝒎𝟎. ഥ𝒎𝟐. ഥ𝒎𝟑. ഥ𝒎𝟔. ഥ𝒎𝟕

= 𝑴𝟎.𝑴𝟐.𝑴𝟑.𝑴𝟔.𝑴𝟕

= ς𝑴(𝟎, 𝟐, 𝟑, , 𝟔, 𝟕)

֜𝑭 𝒙, 𝒚, 𝒛 = 𝒙 + 𝒚 + 𝒛 . 𝒙 + 𝒚′ + 𝒛 .

𝒙 + 𝒚′ + 𝒛′ . 𝒙′ + 𝒚′ + 𝒛 . 𝒙′ + 𝒚′ + 𝒛′
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fوf (A , B , Q , Z):مثال '(A , B, Q , Z)را به صورت مينترمي بنويسيد.
f(A,B,Q,Z) = A'B'Q'Z' + A'B'Q'Z + A'BQZ' + A'BQZ

f(A,B,Q,Z)= A'B'Q'Z' + A'B'Q'Z + A'BQZ' + A'BQZ

= m0 + m1 + m6 + m7

= ∑ m(0, 1, 6, 7)

f '(A,B,Q,Z) = m2+ m3+ m4+ m5+ m8+ m9 + m10+ m11+ m12

+ m13 + m14 + m15

= ∑ m(2, 3, 4, 5, 8, 9, 10, 11, 12, 13, 14, 15)

19
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NANDNOR

NAND

y
x

(x.y)’

x y (x.y)’

0 0 1

0 1 1

1 0 1

1 1 0
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NOR

y
x

(x+y)’

x y (x+y)’

0 0 1

0 1 0

1 0 0

1 1 0
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XORXNOR

XOR

x y 𝒙⊕ 𝒚

0 0 0

0 1 1

1 0 1

1 1 0
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XNOR

x y 𝒙⊙ 𝒚

0 0 1

0 1 0

1 0 0

1 1 1

x

y
𝒙⊕ 𝒚

x

y
𝒙⊙ 𝒚
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Control

Input output

Output =

Input    If control = 1

Hz        If control = 0

اين گيت ها داراي يک دريچه ورودي،
يک خروجي و يک کليد کنترل است 

گردد؛1که هر گاه کليد کنترل 
. ورودي بر روي خروجي قرار ميگيرد

22
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A
B

C

A

B

C

Timing Diagram
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t = 0

a=1

b=1

c=1

t = m
a=1

b=0

c=1

b

c

k1

k2

k3

f

t = m

a

b

c

f
k1

k2

k3

a 1

1

1

1

1

0

0

Hazard(1)

m+1

m+2

m+3

m+5
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NOT
ANDOR


