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(1) Briefly explain the following terms: (&8 18 & > &% 3 &)
(1-A) AOV network ) - (1-B) Priority queue
(1-C) Binary search tree -~ (1-D) Blcoaaected component
(1-E) Min—max‘heap (1B Multlgraph

(2) Answer True or Fglse for each the fbllomng statemems* (zr.n 104 &/ M1 4)

(2-A) Stack is an array with LIFQ ‘property. ;

(2-B) Circular queue can not be implemented using lmked' list structure.
{2-C) Every node in a tree is an articulation point,

(2-D) When appiying dfs to a connected graph, the output forms dtree.

(2-E) The number of non-leaf nodes in a bmary tree of depth & is at most 2%-1.
"(Z-F) The helght of an AVL tree with n nodes is 0(log n).

(2-G) A full binary tree has more leaf nodes than a complete bmary tree does.

(2-H) It is possible that the inorder traversal and postorder traversal of a binary
tree of depth & (k 2 3) give the same result

(2-1) Every tree is a bipartite graph. _ _
(2-J) Sollin’s algorithm is an greedy method used to compute spanning forest.

(3) For each question, give your answers by choosing from the item group given below.
Note that multiple choices is possxble and all the items can be reused.

Itemn group for choices; | (RM 184 S/ M3 %)
(A) Network - (B) Stack (C) Queue - (D) Binary tree
| (E) Digraph (F) Heap (G) Hashtable (H) File -
() B-ree  (J) Shell sort (K) ‘Bubble sort (L) Quick sort
YY) Me;fgé'sbrtr (N Selectlon sort (0) Radixsort  (P) Heap sort
(Q Tablesort . (R) 6(k) ) Om) . . (T) 2
(U) O(n-logn) (V) Q(ndogn) (W) O (X) O@)
{Y) O(d" - {Z) None of above e

(3-A) Whmh sbrting methods show tl_:_l_crbest worst-case spaée .c_:omplexity?
(3-B) Which unstable sorting methods show the same best-case time complexity?

(3-C) What is the possible best average-case time complexity of sorting and
which sorting methods show that performance?
(3-D) Which data structures are more space-efficient when nnplemented by array
* than linked list and the riumber of data items is less than 100?

(3-E) 'Which data structures can help speed up searching?
(3-F) What time complex1ty mightbe a feature of NP problems°
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(4) [Fowers of Hanoi] (445 18 2 @ & M&E % 5 70 H)

- . The Tower of Hanoi pugzle was invented by the French mathemauclan Edouard
- me 1883. Gmen a tower of four disks initially stacked in increasing gize on
peg A (please refer to the figure below)..The objective is to transfer the-entire
- tawer to;peg C (the rightmost one), moving only one digk at 3 time and never put

a larger disk onto a smaller one. (Peg B can be used if necessary.) :

- B

(4-A) Design a program in C: programming language that.can solve the case of
. the Towers of Hanoi puzzle with g disks, m.is an-integer. (&% 6.2)
(4-B) What is the time complexxty of your Pprogram in(4-A)? (&1 R6 %)
" (4-C) What is the space complexrcy of your program in (4-A)’P (41,1»;@ 64)

(5) Give your answer for thc fol}owmg (*g 10 4} 4-'J~£ 2 5}) _
(S-A) ‘How many leaf nodes does a complete bmary tree of helght h have in
o “the least”" '
(5-B} What is the maximum nusber of possﬂ)le bmary trees wnh n noges
and the height is at least (n/2)?"
1+(5-C) . "What is the time complexity of adding two sparse matrices A and B of
~ dimensjon m Xn and A4 has 0. nop-zero elements and B has § non-zero
- elemen{s?A and E are separately represcnted bya one-mmn array
keeping the hon-zero eléients in the way that the kth non-zero element
- uses the elements of indices 3k, 3k+1, and 3&+2 itr'the array to hold the
. row number, the column number, and the dath value respectively. .
(5-D) 'Whiat ig the result of post-order traversal for the left substree'of an AVL
-, trge’s root node with the following information given: _
@ The result oflevel-order traversalisABCDEF GHIJKLMNP
" '{b) Both sub-trees of the root are compfetc but not full binary trees.
(e) Thenght sub-trdk of the root has 2 more leaves than the left stib-tree.
(5-F) ' Givén a stack and 4 eleménts ABED to be prooesse& in that order, how
_ many output sequences (e.g. A C'D B) can be generated by the rules:
(a) A processed element may choose to enter the stack or to be output.
“>(b)-An'element held in the stack can'be popped and output at any time.
{c) Eventually-all elerhents in the stack will be popped and dutput

(6) - On representing graphs, ‘answer the fdﬂowmg (=% 18 4 - %wl\nﬁﬁ}z-f'rﬁ.ﬂﬂ)
. (6-A) Briefly describe 'ghe me.thods of representmg graphs (&M B.4)
" (6-B) Comparmg your methods in (G-A) which is better? (&% 10 %)

(7) Show that, fora completc graph mth n:vertices, the number of spanning trees
is at least (2™7 - 1), | e R e (M8 )




