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Symmetric?



Which Relational Algebra is 
symmetric?

• Selection
• Projection
• Union
• Difference
• Cartesian product
• Join
• Natural Join
• Semi join
• Natural Semi Join
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Prove that, semi – join is not symmetric.
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The Relational Model

Grade: Number of columns

Cardinality: Number of rows
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Unary: Selection 

Example: SL      R
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A= a

R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a

a 1 d

G(Result)  



Unary: Projection 

Example: PJ      R

G. M. Shahariar Shibli | CSE, AUST 7

A,B

R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1

b 1

b 2

G(Result)  



Binary: Union 

Example: R UN S 
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a

b 1 b

a 1 d

b 2 f

a 3 f

G(Result)  



Binary: Difference
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Example: R DF S

Result

b 1 b

a 1 d

b 2 f

G(Result)  



Binary: Cartesian Product

Example: R CP S 
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a a 1 a

b 1 b a 1 a

a 1 d a 1 a

b 2 f a 1 a

a 1 a a 3 f

b 1 b a 3 f

a 1 d a 3 f

b 2 f a 3 f

G(Result)  



Binary: Join

Example: R JN T
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a 1 a 1

a 1 a 2 a 3

b 1 b 3 b 1

a 1 d 1 d 4

R.C=T.C
G(Result)  



Binary: Natural Join

Example: R NJN T
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a 1

a 1 d 4

G(Result)



Binary: Semi-join

Example: R SJ T
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a

b 1 b

a 1 d

R.C=T.C

G(Result)  



Binary: Natural Semi-join

Example: R NSJ T
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a

a 1 d

G(Result)  



• Join is Cartesian Product of two relations 
followed by a selection operation.

• Semi-join is Join between two relations 
followed by a projection operation.
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Sample Questions 

G. M. Shahariar Shibli | CSE, AUST 16


