LING 230

Problem 1: Short logical arguments.

Homework #5: Subargumentsand Equivalence Laws

al P—-Q assumption
2 Q assumption
3 P assumption
4 -Q E—/MP, 1,3
5 1 E- 4,2
6 -P I-/RAA
b.1 Xv-=Y  assumption
2 Y — X assumption
’73 X assumption
4 X Rep, 3
5 X=X |—/CP
6 X Ev,1,5,2
c.1 —(AAB) assumption
2 B assumption
3 A assumption
4 AAB In, 3,2
5 1 E-, 14
6 —A I-/RAA
7 B—>-A I=/CP

Problem 2: Partially completed longer logical arguments.

1 on(YVvy) assumption
2 0 En, 1
3 Yvy EA 1
4y assumption
5 oAU N, 2,4
6 Y= (ony) |—/CP
7 X assumption
8 oA) IN, 2,7
9 x—=(pA)x) |—/CP
10 (ory)V(pny) CD,3,6,9

Fall 2009
solutions
.1 @—(¢g—x) assumption
2 oAy assumption
3 0 EA, 2
4 Y-y E—/MP 1,3
5 ¢ EA, 2
6 X E—/MP. 4,5
7 (pAY)— X  1=ICP
.1 (eAy)—x  assumption
2 0 assumption
3 Y assumption
4 oAy IN, 2,3
5 ¥ E—/MP 1, 4
6 Y—x |—/CP
7 o= (Y—x) |1-=ICP
1 —vxGaxb assumption
2  VxGaxb assumption
3 L E-, 1,2
4  3IxGbxa EFSQ, 3
5 ¥xGaxb — IxGbxa |—/CP
6 -VxGaxb — (VxGaxb — IxGbxa) |1—/CP
1 (AP V(eAX) assumption
2 oAy assumption
3 o EN, 2
4 @ EA, 2
5 Yvyx v, 4
6 oA(PVY) IA, 3,5
7 (eAy) = (eA(YV X)) 1—ICP
8 @A) assumption
9 o EA, 8
10 yx EA, 8
11 ¢gvy Iv, 10
12 oA (YVY) IA, 9,11
13 (@Ax) = (eA(YV)X)) 1-/CP
14 oA (YVY) Ev,1,7,13



Problem 3: Longer logical arguments.

1 —(pAY) assumption 1 -@Vv-y assumption
2 —(-ev-y) assumption 2 QAY assumption
3 0 assumption 3 -0 assumption
4 ¢ assumption 4 ¢ EA, 2
5 oAy IA, 3,4 5 L E-, 34
6 L E-, 15 6 @ [-/RAA
7 Y I-/RAA 7 Y DS 1,6
8 -—ov-yY v, 7 8 y EA, 2
9 L E-, 28 9 1 E-, 7,8
10 —-¢ I-/RAA 10 —(pAy) 1-/RAA
11 —-pVv-y Iv, 10
12 1 E-, 211
13 ——(-@Vv-y) I-/RAA
14 —-pVv-y -—, 13
Problem 4: Logical argumentsusing equivalence laws.
al A~-B assumption el 1 MavMa assumption
2 A—-B E, 1 P Ma assumption
3 —-Av-B Impl, 2 3 Ma Rep, 2
4 -B—A Ee, 1 4 Ma— Ma |—/CP
5 —-—BVA Impl, 4 5 Ma Ev,1,44
6 (——BVAA(-AV-B) IA,5,3 6 (MavMa)—Ma I|I—/CP
7 (Av—-—B)A(-Av-B) Comm,6 -
8 (AVB)A(—-AV-B) DN, 7 f.l1 PAQ assumption
2 QAP Comm, 1
b.1 (XAY)VZ assumption 3 (PAQ)— (QAP) I—=ICP
2 Y assumption 4 =(PAQ)V(QAP) Impl,3
3 Xv-aY v, 2
4 —(XAY) DeM, 3
5 Z DS 1,4
6 YoZ |—/CP
c.1l F—(G—H) assumption
2 F—>(-GVH) Impl,1
3 -FV(=GVH) Impl,2
4 —-FV(HV-G) Comm,3
5 (Hv-G)v—-F Comm,4
d] 1 3xExaIXExb assumption
2 IxExa— —IxExb assumption
3 IxExa EA, 1
4 —3IxExb E—/MP, 2,3
5 3xExb EA, 1
6 L E-, 4,5
7 —(3xExa — -3IXExb) I-/RAA
8 (IxExaA IxExb) — —(IxExa — —3IxExb) 1—/CP



