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assume 1 :P —+>Qand 2:P
hence Q by —E
hence P — (P — Q) — Q by —I][1, 2]
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assume 1 :Q —>Rand 2: QAP

from 2 have Q by AE

hence R using 1 by —E

hence (Q & R) - QAP — R by —I[2, 1]
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assume 1:Q - Q — L and 2:Q
hence | by —E

hence —Q by —I[2]

hence (Q - Q — L) — —Q by —I[1]
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assume 1 :PVQand2:Q — P
show P as follows:
distinguish cases using 1
case P
hence P trivially
case Q
hence P using 2 by —E
hence claim by VE
hence (Q -+ P) — (PV Q) — P by —I[1, 2]
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assume 1 : P —Q
show PAQ < P as follows:
(=>)
assume 2 : PAQ
hence P by AE
(<=)
assume 3 : P
hence Q using 1 by —E
hence P A Q using 3 by Al
hence claim by «1[2, 3]
hence (P — Q) — (PAQ <> P) by —I[1]




