Question 1

a) i) 93 – 64  -- 26
    29 – 16  -- 24
   13 – 8    -- 23
    5 – 4     -- 22
1  -- 20 
Unsigned binary of 93 is 1011101     
0101 = 5 and 1101 = D so 93 = 5D

ii) 564 – 512 -- 29
52 – 32     -- 25
20 – 16     -- 24
4               -- 22
Unsigned binary of 564 is 1000110100
0010 = 2 and 0011 = 3 and 0100 = 4 so 564 = 234
iii) 4096 -- 212
     Unsigned binary of 4096 is 1000000000000
    0001 = 1 and 0000 = 0 so 4096 = 1000
b) i) Unsigned: 10011010 = 27 + 24 + 23 + 21 = 154
   Signed:    100110100 -> 011001010 +1 -> 01100110 = 21 + 22 + 25 + 26 = -102
ii) Unsigned: 11000111 = 27 + 26 + 22 + 21 + 20  = 199
    Signed:      00111000 -> 00111000 +1 -> 00111001 = 20 + 26 + 22 + 21 + 20 = -57

iii) Unsigned: 00101010 = 25 + 23 + 21 = 42
     Signed:      00101010 = 25 + 23 + 21 = 42

Question 2
a) ((x << 28) >>> 28)
b) ((x >>> 4) << 28) >>> 28)
c) i) Example: 11011012 XOR 11011012 = 00000002
The result of x ^ x is resetting all bits to 0.
ii) Example: 11011012 OR 11011012 = 11011012
Result of x | x is itself.
iii) Example: 11011012 AND 11011012 = 11011012
Result of x & x is itself.
iv) Example 1: 01011012 << 1 = 10110102
4510 ---- 21 ----> 9010
     Example 2: 00011012 << 2 = 01101002
1310 ---- 22 ----> 5210
Result of x << i is it multiplies the integer x by 2i.
v) Example 1: 10110002 >>> 2 = 00101102
8810 ---- 22 ----> 2210
    Example 2: 10110002 >>> 1 = 01011002
8810 ---- 21 ----> 4410
Result of x >>> i is it divides the integer x by 2i.
vi) Example: 11011012  00100102  00100112
10910 ------> -10910
Result of ~x + 1 is a two’s complement, which is the negation of x.

Question 3
a) 1. k -> n             	premise
2. k v m       		premise
3. ~n ^ q      		premise
4. ~ n           		SPEC 3
5. ~ k           		M. TOL 1, 4
6. m             		ELIM 2, 5
7. m v s			GEN

b) 1. (p v ~q) -> r         	  premise
2. r -> (s v t)         	  premise
3. ~ s ^ ~ u                 	  premise
4. ~ u -> ~ t                	  premise
5. ~ u                         	  SPEC 3
6. ~ t                          	  M. PON 5,4
7. ~ s                          	  SPEC 3
8. ~ s ^ ~ t                 	  CONJ 7, 6
9. ~ (s v t)                 	  DM 8
10. ~ r                       	  M.TOL 9, 2
11. ~ (p v ~ q)          	  M.TOL 10, 1
12. ~ p v q                	  DM 11
13. ~ p              	      	 SPEC 12

Question 4
a) 1. p -> q		premise
2. ~ r v t		premise
3. p v r			premise
4. ~ p v q		IMP -> 1
5. r v q			RES 3, 4
6. t v q			RES 2, 5
7. q v t			COM 6
8. ~ q -> t		IMP -> 7

b) 1. ~ p ^ q		premise
2. r -> p			premise
3. ~r -> (s ^ t)		premise
4. s -> (t v p)		premise
5. ~ p			SPEC 1
6. ~ r			M. TOL 2, 5
7. s ^ t			M. PON 6, 3
8. t			SPEC 7	
Question 5
a) s: Rochelle gets the supervisor’s position
w: works hard
c: buys a new car
r: gets a raise

(s ^ w) -> r
r -> c
~ c
---------------
∴ ~ s v ~ w

1. (s ^ w) -> r			premise
2. r -> c			premise
3. ~ c				premise
4. ~ r				M. TOL 2,3
5. ~ (s ^ w)			M. TOL 1,4
6. ~ s v ~ w			DM 5
The conclusion is valid. 

b) r: there is a chance of rain
h: wearing her red headband
l: Lois will mow her lawn
t: temp is lower than 28deg

a. (r v ~h) -> ~ l
b. ~t -> ~r
c. ~t ^ h
d. ∴ l
---
1. ~t			c, SPEC
2. h			c, SPEC
3. ~r			b, 1, M.PON
4. ~r ^ h		2, 3, CONJ
5. ~(r v ~h)		4, DM
6. [bookmark: _GoBack]∴ l			a, 5, inverse error A.K. A. fallacy of denying the antecedent
