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1. In &' let & bethe subspace of all vectors of the form (&, o, 0,007 and fet 7 De

the subspace of all vectors of the fonn {(hx,,w,0) .

What arg flse dimensions of &, V., [Fnl, 741 7 Find & basis For excl of thess
four subspaces. {20%0}

2. Let [ bealinear gperator mapping a voeotor space | intg iself)
Define £°, m&1, raorsively by
Lef, ¥ =L00 (v forall o el (1546

show that 7 iz & linear operatar on ¥ forcack o =],

3. Find the eigenvalues A; and the correrponding cigenvectors ¢, of tlke incar
transforsation 7 defioed on B by

TI:'[I'E“I‘“.I]D:I:SIL"J{: +-|:rg|. _E-t] +E~f! _I3| 2.’;’[ '|".|E':+"1'I$] (Is%}.

4_ (1) A transitive, and symmetdic relation s mmilesive. Prone gr dispronas i1,(5%6)

(2) Mo eycles can appear in any pocet {pactially grdered set). { Himt; Yoo can uze
mathematical mduetion, Supposs the relation K is over some finite sct § x5, 1, %ap000%e )
You should prove that IFx R o R K LR, B, thtax=x=xnen, _ =x =
(5%

541 IF in the Tallenwing sequential circeit, both D flip-tops are initialized fo 0, what
ia the sequence of outpuls sorredponding o the fupels (8,10, (L60, (0,80, (0, 17 (Here
the first coordinate errrespeimls do the top ware (3%}
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(2) 3mplify e Boolean exprassion (0w zh = y2° + w2 £y72 + 0 ya(356)

{3) Find & deterministic finite autoniaty over {a,b} which simulates the
newdeterminisiic finite sulomata, Here the start state is 1, and | and 3 are aedepting
states. (4%}
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.01 A languapge containg the words =, od, ¢fg, and xyz. Find & difference cquation
fincleding boundary conditions) foc the oumber of sentences of feagth 2. (3%9)
{235uppost thal the dphabet is {x,v}. Consruct & nondstenministic fnde autpmata
which aceepts the languegs coneisting of all strings which contzin the subsidng

YKy 45}

§3% The garme 0f Wim is a game played bolween two pliyess, nging piles of counters.
Ity Wi, the players alernate (e tams, When your (0D cemes, y0U MUst TEMAOYE SOMme
for ally of the counters from just one of{le piles, The ofject is do ba the oo who
remeves the Jast counter from the table, Suppose wa bave 4 piles of counters, and we
denote it as [11,13,6,20]. (That iz the first pile hag 11 counters, the sstond 13, the

Wiied 6, and the 4 is 20 Find & good move, (5%)

T.411 Iz the graph whoae adjaceney matox is given below planariZ¥)
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{2)Show thet ewery dros with at lea
degras. (4%}

(3¥Sherer thut a connecded geaph with 1 werlices and o1 [east one cyele must have at
[cast n edges (450}

{4) The complete bipartite graph K., is defined (o be 4 bipanite graph with pA] =,
|B[ = i, with every A-vertex conmected to cvery B vertox,

(o) FHow many edges are in 3 maximal madching T3]

(b When is there 4 compleie matching®{3%4)
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