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1 If Mx halts on x

X
0 If Mx loops on x
D gl a1y HALT (2, SIT 2N IS
TURING
HALT

If (1) then loop (= if Mx halts on x, then loop)

If (0) then halt (=if Mx loops on x, then halt)
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el

M; halts ontif M; loops on t,
(30)
My loops ontif M; halts on t,
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4=9242, 6=234+3, 8=3+35, 10 =545, 20 =7+ 13, 30=23+7,---. (31)

Goldbach Conjecture?®

YO



TURING (=Mt)

HALT

If (1) then loop (= if Mt halts on t, then loop)

If (0) then halt (=if Mt loops on t, then halt)
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L = {The set of all even integers which are the sum of two prime numbers}. (32)
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o s 4l Se S g(n) ol
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f(n) is ©(g(n)), if f(n)=0(g(n)), and f(n)==~0(g(n)). (35)
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t(L) := mazgert(z). (36)
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Polynomial Time Problems or Polynomial Time Algorithms33
Non-deterministic Polynomial Time Problems or Algorithms34
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i (s 4 AL arils 35y TM S, 58 iile G S1 sl PSPACE (M8 55 L ol G oS (o0 clnli

Vx e L, TM halts on x after the consumption of P(n) bits of tape where n is the length of x.  (45)

13,10 35my b Sl ey Al

P C PSPACE, NP C PSAPCE. (46)
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shr ol a0 8 o ol el o,bgs Ll cla wls S asls S ool y 2 u,-wji-‘ S99 b ALS oo
s 425 el o dales ol lader dir G WS e L &Sl e wls slaws @il baas L IS 00,8 s
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PSPACE

O

LT dal, 5 Sy o (XS 5l slassas FY S

sdazen sln YU o3l abasl, 51 LT abal, 48 05,15 392y 5 505 (Stzen (o) b o3 YU slo (oS 0 0
S 4 wilss oo diasMe ouislys sl ) Lo o 0l S LT s abas o oS w558 ol 23l ol 5

Lbu.,_).u \Y

Lall o o5 anm 5o ams pagsis |, o o &5 S (b sgaoa ens wlosil G oy sl L 5l plaSe (sl —
el SOl 0l T Ll &S 5T 6o ol 52 30 = {0, 13 L el ol

L, := {w | w contains the substring 1011}

Ly := {w | w contains an even number of 0's and an odd number of 1's }

L3 := {w | w begins with 0 and ends with 1 }

Ly := {w | w begins with 00 and ends with 11 }

Ls :={w | wwis of length N }

Lg := {w | w does not contain the substring 111 }

L7 := {w | w begins and ends with the same letter }

Lg := {w | w w's length is a multiple of 3 }

Ly := {w | w w's length is a multiple of 3 and contains an even number of 0's }
Lo := {w | weontains the word WORK }

L1 = {w | weontains the word WORK twice } (48)
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2= {0} b ewl pl b ol

A :={w | w contains at least two a's and at least three b's}
B := {w | w contains at most two a's and at least three b's}
C := {w | w contains at most two a's and at most three b's}
D := {w | w contains the substring aba and the substring bab}

E :={w | w starts with aaa and ends with bbb}. (49)
aews ol A” =307 /A Sl el esle 0L o pate @50 cobs bl 0Ly SGAC T S a8 o8l = ¥
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A = {w | w does not contain the substring ab}
B := {w | w does not contain the substring abab}
C := {w | w contains neither the substring ab nor ba}
D :={w | w is any string not in a*b*}
E = {w | w is any string that does not contain exactly two a's}. (50)
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B:=) 0)

C:=>»00)
D := 0*(10%)1
E:=)0")
Fe=03_3)"u> > Y ) u(on). (51)

Al 4l o el (S s 45 5,5 ks NFA o 4 gl o [, NFA L 5 0 el — 1
S sl |, (01U 001U 010)* o) 45 ayslee NFA Sy il — ¥
S oo Jolee DFA S, &0 |, NFA ol o

:.xﬁ;SJ,g.x.,sNFAql)ﬁ)‘(.b.;,‘_ngo)Le.c—A

(0U1)*000(0 U 1)*

(((00)*(11)) U (01))*
0*. (52)
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A={0"1"2" | n >0}
B = {www | w € {a,b}}
C={a® | n>0}. (53)
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