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�Ö�ì¢ 140 :´ìø ö�µ¨ø¢ ø üó��Â�õ

:À��îËÖ÷ �þ ��±�� �¤ Âþ¥ ý�ûù¤�Ãð ,À�ª�� Σ ý�±Ôó� �� üþ�ûö��¥ C ø B ø A Âð� (ùÂÞ÷ 10) (1

∃A ⊆ Σ? : A
? = A

?

(ùÂÞ÷ 2) (a)

∀A, B, C ⊆ Σ? : A.(B ∪ C) = A.B ∪ A.C (ùÂÞ÷ 4) (b)

∀A, B, C ⊆ Σ? : A.(B ∩ C) = A.B ∩ A.C (ùÂÞ÷ 4) (c)

:À�û¢ (´þ¢øÀ½õ öøÀ�) Âõ�Âð Âþ¥ ý�ûö��¥ ý�Â� (ùÂÞ÷ 15) (2

MULT =
{
am.bn.ck|m, n ≥ 0 ∧ k = m × n

}
(ùÂÞ÷ 6) (a)

WW =
{
w.w|w ∈ {0, 1}?} (ùÂÞ÷ 9) (b)

��±�� �¤ ¢�¡ ý�µÔð ?´¨� ÝÑ�õ ü÷��¥ �fõøÃó Ýû ⋂∞
i=1 Ri �þ� À�ª�� ÝÑ�õ üþ�ûö��¥ �û Ri Âð� (ùÂÞ÷ 10) (3

.À��î

:´¨� üÆþ�÷�õ�÷Â� ö��¥ ×þ ¥� üµÞÆì ýùÀ÷¥�¨ G = (V, Σ, R, 〈STMT〉) Âõ�Âð (ùÂÞ÷ 10) (4

Σ = {if, condition, then, else, begin, end, a:=1, ;}
V = {〈STMT〉, 〈IF-THEN〉, 〈IF-THEN-ELSE〉, 〈BEGIN-END〉, 〈STMT-LIST〉, 〈ASSIGN〉}

R =





〈STMT〉 −→ 〈ASSIGN〉 | 〈IF-THEN〉 | 〈IF-THEN-ELSE〉 | 〈BEGIN-END〉
〈IF-THEN〉 −→ if condition then 〈STMT〉

〈IF-THEN-ELSE〉 −→ if condition then 〈STMT〉 else 〈STMT〉
〈BEGIN-END〉 −→ begin 〈STMT-LIST〉 end
〈STMT-LIST〉 −→ 〈STMT-LIST〉; 〈STMT〉 | 〈STMT〉

〈ASSIGN〉 −→ a:=1

.´¨� Ýú±õ ýÂõ�Âð G À�û¢ ö�È÷ (ùÂÞ÷ 4) (a)

.Àª�� G ¥ ¤�Ýû �î À�û¢ ���¤� Ýú±õÂ�è ýÂõ�Âð (ùÂÞ÷ 6) (b)

ö� ý�÷�¡ Âû �î ¤��÷ ×þ �� ´¨� Ù�þ¤�� ß�ª�õ ×þ "ü�µª�÷¤��×þÙ�þ¤�� ß�ª�õ' ×þ (ùÂÞ÷ 20) (5
,���Èõ ÕþÂÏ �� .¢�¢ Â��ç� ö���üõ ¤�� ×þ Â·î�À� �¤ (�µêÂð ¤�Âì ö� ýø¤ ý¢ø¤ø �î ¤��÷ ¥� üÈ¿� Ûõ�ª)

.¢�¢ Â��ç� ö���üõ ¤�� ø¢ Â·î�À� �¤ "ü�µª�÷ ¤��ø¢ Ù�þ¤�� ß�ª�õ' ×þ ý�û�÷�¡

.´¨� ¥ ¤�Ýû Ù�þ¤�� ß�ª�õ üó�Þãõ ñÀõ �� ü�µª�÷ ¤��ø¢ Ù�þ¤�� ß�ª�õ À�û¢ ö�È÷ (ùÂÞ÷ 9) (a)

.´¨� ¥ ¤�Ýû Ù�þ¤�� ß�ª�õ üó�Þãõ ñÀõ �� ü�µª�÷ ¤��×þ Ù�þ¤�� ß�ª�õ À�û¢ ö�È÷ (ùÂÞ÷ ô�Þ�) (b)



¤�Â ì Â þ¥ ý�ûù¢¤ ¥� ×þ ô�Àî ǱÃ� À� � î É¿Èõ (ñ�Àµ¨� � �) Â þ¥ ý�ûö� �¥ ¥� ×þ Âû ý�Â � (ùÂÞ ÷ 35) (6
.´¨� ´�Þû� ý�¤�¢ ù¢¤ ø¢ ¢¤�õ ¤¢ ñ�Àµ¨� ö��¥ Âû ý�Â� �f �Þãõ .À÷Â�ðüÞ÷ ¤�Âì �ûù¢¤ ô�Àî ǱÃ� ø À÷Â�ðüõ

:�ûù¢¤

(Regular) ÝÑ�õ •

(Context-free) ßµõ ¥� ÛÖµÆõ •

(Decidable) ÂþÁ�Ý�ÞÊ� •

(Recognizable/Enumerable) ÂþÁ�©¤�Þª/ÂþÁ�É�¿È� •

(Co-Recognizable) ÂþÁ�É�¿È�ÝÞµõ •

:�ûö��¥

(ùÂÞ÷ 8) (a)
LEAST100 = {〈M〉 |M is a Turing machine and L(M) has at least 100 elements}

(ùÂÞ÷ 8) (b)
MOST100 = {〈M〉 |M is a Turing machine and L(M) has at most 100 elements}

(ùÂÞ÷ 9) (c)
HALT10000 = {〈M〉 |M is a Turing machine that halts on any input and |〈M〉| ≤ 10000}

(ùÂÞ÷ 10) (d)
MIN =

{
am.bn.ck|k ≥ min(m, n)

}


