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‣ dynamic table demo: insert and delete
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Dynamic table demo:  insert only (accounting method)

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.
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insert A

A

capacity = 1

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

A

Dynamic table demo:  insert only (accounting method)
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insert B

capacity = 1

capacity = 2

B

A

destroy extra credit 
(not needed)

A



Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert C

capacity = 2

capacity = 4

A BA B

CA B

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert D

A B C

capacity = 4

D

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert E

A B C D

capacity = 4

capacity = 8

A B C D

EA B C D

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert F

A B C D E

capacity = 8

F



Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert G

A B C D E

capacity = 8

F G

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert H

A B C D E

capacity = 8

F G H

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert I

A B C D E F G H

capacity = 8

capacity = 16

I

A B C D E F G H

A B C D E F G H

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert J

A B C D E F G H I

capacity = 16

J



Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert K

A B C D E F G H I

capacity = 16

J K

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert L

A B C D E F G H I

capacity = 16

J LK

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert M

A B C D E F G H I

capacity = 16

J L MK

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert N

A B C D E F G H I

capacity = 16

J L MK N



Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert O

A B C D E F G H I

capacity = 16

J L MK ON

Insert.  Charge 3 credits (use 1 credit to insert; save 2 with new item). 

Invariant.  2 credits with each item in right half of table; none in left half.

Dynamic table demo:  insert only (accounting method)
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insert P

A B C D E F G H I

capacity = 16

J L MK O PN
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‣ dynamic table demo: insert 

‣ dynamic table demo: insert and delete

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete M

capacity = 16

J L MKID E F G HA B C

destroy credits 
(not needed)



Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete L

capacity = 16

J LKID E F G HA B C

destroy credits 
(not needed)

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete K

capacity = 16

J KID E F G HA B C

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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insert N

capacity = 16

JID E F G HA B C N

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete N

capacity = 16

JID E F G HA B C N



Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)

25

delete J

capacity = 16

JID E F G HA B C

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)

26

delete I

capacity = 16

ID E F G HA B C

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete H

capacity = 16

D E F G HA B C

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete G

capacity = 16

D E F GA B C



Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete F

capacity = 16

D E FA B C

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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insert O

capacity = 16

D E OA B C

destroy extra credit 
(not needed)

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete O

capacity = 16

D E OA B C

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete E

capacity = 16

D EA B C



Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

Dynamic table demo:  insert and delete (accounting method)
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delete D

capacity = 16

DA B CA B C D

capacity = 8

Insert.  Charge 3 credits (1 to insert; save 2 with item if in right half). 

Delete.  Charge 2 credits (1 to delete; save 1 in empty slot if in left half). 

 
Invariant 1.  2 credits with each item in right half of table. 

Invariant 2.  1 credit with each empty slot in left half of table.

capacity = 8

Dynamic table demo:  insert and delete (accounting method)
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A B C


