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、 Data Structures (50%) 

1.(1 5%) 

(a)lfA=2 ， 8=3 ， ι、=4，。一 5 ， E=6 , then whal 的 the 、 alue of evaluating the postfix 

expression AB~ C*DE-I? (1 0%) 

(b)Aisat、叩 dimensionalarr旬， thelocatiοn of A(3 ,2) is 1J 10 and A(2，3) 的 1115 

As~ume that each element occupies one address, and 也e siz.e declaration 凶 A(m，n) ， 

!hen 咄at is the value ofm 'l (5%) 

2. (1 0%) 、Which of the fo ]J o\\'ing sta!ements are true 

(a) A d-ary heap is like a binarγheap， but non-leaI nodes have d childr叩 insteadof2 

children. The running time ofthe efficient implementation ofExtract-Max in. a d-ary 

m阻-hcap with n element~ is B(lOgd n) 

(b) A Hamiltonian Path in graph G passes through each node vεVexactlyonce 

Gîven a directed acyclic graph G=(V, E), its Hami!tonian path 叮叮 叮血ustbea 

topological ordering of C 

的 ln an undirected graph G, if there is a path between two vertices x and y then in t扭 

DFS tree ofG, either x is a dcscendant ofy or y is a descendant ofx 

(d) ln a directed graph G, ifvertcx x has both in∞ming and outgoing edges, its tree in 

the DFS forest contains mor寄自anonevertex 

(e) None ofthe above 
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J. (25月陶 

Consider a checkerboard of size 2lr+ l x 2k+l 個nsisting of 1 x 1 sq阻es ， kεN 

CheckerboardE 
\一一-y一)一-~ 

2k+ 1 

And 吼叫e define two types of sub-blocks co阻isting ofth問海阻d two squ位的， 
resp叫ively， 峙. tromino and domino 

E 叮 
Tromino Domin。 

(a)C血 we cover the cb叫(erboard after removing 且lyonc 呵uarewith 

non-ov叫apping trominoes? Ifyes, please show the pseudo code to cons山C1 the
"問rìng procedure. lfno, ple路e cxplain the r田50n. (15%) 

(b)C叩 you cover叩y 8x8 checkerboard \Vith non-overlapping dominoes ifwe 

remove any two squares? Ifyes, please 曲ow the pseudo code to construct thc 

Cúvermgp的的dure. lf no, please expl如n the reason. (10%) 

二 Algorithms (50%) 

4. (1 0%) Solvingtherecurrence T(叫 .T加一 2)+2Jgn u叫19 e notation 

5. 	 (20%) Present a linear-time algorithm to soJve rhe single-sour但 shortest paths in 

directed 缸ycl也 F旬h， 

6. (1 0%) Unweighted longest simple path problem: Find a simple path 伽n u to v 

conS1S出g of the most edges. Prave 叫“sprove 閻明ighted longest 訂mple palh 
problem exhibits 。伊血al substruc1ure 

7. 	 (1 0%) Detennine wh叫:her 阻 input graph for the single-source shortest path 

problem c胡 contain a neg的.ve-wel且t cycle? Please pro叫de you叩祖so且


