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Chapter 12 Advanced Data Structure
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Basic Concepts 

• Review of linear list 

– Finite ordered sequence consisting of n(>=0) 

elements.

– All elements of a linear list have the same 

type.

• If a linear list contains one or more sub-lists, then 

it is called a generalized list, usually represented 

as:

– L＝ (x
0
，x

1
，…，x

i
，…，x

n-1
) 
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L＝ (x
0
，x

1
，…，x

i
，…，x

n-1
) 

• L is the name of this generalized list.

• n is the length.

• Each x
i
(0≤ i ≤ n-1) is an element.

– either a single element, i.e. atom,

– or another generalized list, i.e. sublist.

• Depth : the number of brackets when all 

the elements are converted to atoms.
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L＝ (x
0
，x

1
，…，x

i
，…，x

n-1
) 

• head = x
0

• tail = (x
1
，…，x

n-1
) 

• smaller lists

• Easier to store and to implement.
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Different Types of Generalized Lits

• pure list

• There is only one path existing from root to 

each leaf.

• i.e. each element (atom, sublist) only appears 

once. (x1,  (y1 , (a1 ,a2)  , y3) , x3 , (z1 ,z2) ) 

x1

y1

a1 a2

y3 z1 z2

x3
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• Reentrant lists

• Its elements (atoms or 

sublists) might appear 

more than once.

• Corresponds to a DAG 

if no circles exists.

• Sublists and 

atoms are labeled.

(L1:  (a,b) ,  (L1, c ,L2: (d) ) ,   (L2, e,L3:  (f,g)  )  , L3)  

( ( (a, b) ) ,  ( (a,b) ,c,d) ,  (d, e, f, g)  ,  (f ,g) ) 

L1
L2

L3

a b
d

e
f g

c

e.g. cycle lists

Different Types of Generalized Lits
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• Circle lists

• contains circles.

• with infinite depth.

(L1: (L2: (L1, a) ) ,  (L2, L3: (b) ) ,  (L3, c) , L4: (d,L4) ) 

L1

L2
L3

a b

c

L4

d

Different Types of Generalized Lits
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A                B                 C                                   D

B       C          A

6 2

Linear Lists

’a’

5      3    ’x’

Pure Lists

6      2  ’a’

5      3    ’x’

E

B D

C A

6 2

’a’

5      3    ’x’

Reentrant Lists

F

4 Circle Lists
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• Graph  Reentrant List  Pure List(Tree)  Linear 

List

• Generaized lists are extensions of linear and tree 

structures.

• Circle lists are reentrant lists that have circles.

• Applications of generalized lists

• Relations between the invocation of the function

• Reference relations in memory space

• LISP
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Storage of Generalized Lists

1

1

1

data0

head

D10

D20

finish

• Generalized link lists without head node

– Problems might occur when deleting nodes. 

– The list must be adjusted when deleting node 

'data'.
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-1 1

-1

1

data0

head (ref=0) 

D10head (ref=1) 1

-1

head (ref=2) 

D20

• Add the head node, and the deleting/inserting operation would 

be simplified.

• Reentrant lists, especially circle lists

– mark each node (because it is a graph)

Storage of Generalized Lists
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Circle Generalized Lists with Head Nodes
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