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Define language L over fle A\pw\be-@{d\ b$ n e {ollowing manner:
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Base case: The fact Lolds for [x[=0, since +he empty string is n L
A —> 2,2
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1.S.: Take Any X in L o-F length = n. | ed y=aaxaa, z=abxba, etc.
The length of all of flese are [X[+H. Since Y divides [x|, Y also

divides [x[+4. This shows that lyl, |zl efc. ave divisible by Y. (RED).

And LAs 2ero \eng-H«\ WLiCh 1s divisible by Y.

1S is supposed to stow fhat ... "For any wiin L
of larger lengtly the desived property (U divides [wl) Lotds."




Define language L over {Le alpLabet {ab% n e {ollowing manner:
e s L IE xis n L, Hhen axa and bxb are n L.

Prove: For AV\y X 1A L, le 1S evVen.

Level 1: Proof by induction on the lengtl, of x.

Base case: The fact Lolds for [x[=0, since +Le empty stirng is n L

And LAs even \evxg-H\. arbiteary ﬁ«w&/\&' gm(,& of
T.H.: For Any X 1w L of \eng%b\ <o, | is even. (@"i{ww’?w /:M\H AT
g -

LS. Take Any X 1w L of length, = nt1, wieve (x| = nt1 >=1.

Since x is not empty, thevefore, x must be constructed as eitler
1. Aya for some y in L, or ' 2. bzb for some 2z n L
NE 2Hy| -, 1Yl = h-A. o by, ly| is-arennTis-oven

For case 1, lyl G nand y s m L. By IH, lyl 15 even. [Lus, M’lyl‘*'z

s also even. Case 7 is similar.



WL\A-V -[>O do W}‘[’L\ A Mv\gv\ﬂ\ge?

Construct a MACL\}V\e/AkgoVHL\M to decide membersiip.

Ruestions:

Afe All Mmng\ges" so\vab\g?

Can we Ay A solvable (anguage s “easier" Compared 10 Anotler one?

Wiat is the best way fo “solve” a [Anguage?



A simple terative one—pass function
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boolean my_func(input) { .
/7 define few local vars bk wr U
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for i in 1nputhf' Neus
switch(i) {
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case ...: INERITE SRR 4 72
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return ... // True or False

BDGI{OJ/\ b‘y@b\?M\
= Dekion ‘P%“’le"”"

|3

L=§ % 0 - funcld - e} lasnpirage_



(Determmistic) Finite Automata

Tinde. akste. wabidwe  DEA

McCualloct, W. S.; Pibts, E (1943).

"“A logical calculus of the ideas imminent n nervous AC-HVHy“

Rabin, M. O.; Scot4, D. (1959).

"Finite anfomata and fleir decision problems.".
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? Questions o ask ¢

A Can DFAS be constructed -(:or every PYOb\eW\ O
x For Prob\ew\s that allow DFAS, how o construct a4 “best" DFAY
* Wiat happens if we allow DFA++ 7



Language of DFA  @onn = 2858
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(D? scre-Pe) Co Mpw(-d\'l-'covm\ Problems

Function problems: outpud is W\Av\y—vmv\ed
,g W MBO\M
Decision problems: output is Boolean ot oo jsmes
’ of -Hulgrchion-
Language L = set of strings, from a universe, wiicl,

L= Gt DO ok $aa

2 oLORABLE 5”\‘“5'€y some ProPer-fy
ye ‘. :
Zé no L"’E OLQ)( odoba, ba b oL - - 9) DO Je xe L

megu\dxge And Dec}s}ov\ Prob\ems Ave EQUI\/ALENT!
Decision problem = qv\es-ﬁw\ of deciding membersi,ip of

mput i some particular lAanguage.
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(D? scre-(-e) Co Mpw(-d\-(-’.ov\d\( Problems

Decision problems: outpud is Boolean, decide if
]V\PV\+ LWAS A SPeC]’ﬁed PYOPev-fy.
= Does nput x vepresent adjmat. of 4 conn. grapl?

- Does 'mpwf X vepvesevx-P two Copr me }v\-Pegers(?

EQRUIVALENT!
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Lﬂ\vxgv\ﬂ\ge and Decision onb\eW\s Avre
vapwfi st LT of mtegers
R: Does LT ave any duplicate” Yes if duplicate exists.
Represev\-{» e above Prob\em AS W\embersb\}p of L
L={<xT o ¥t s mteger, Xi are integers &
tuere exists distinct | and j 54 X=X §



