Ma 111 all sections HW solutions
2.1
10. No name is given to the thing we call.

16. First we have the name "crook”, second its description in known words, and third the
bi-conditional relation since a "person who steals or cheats” is a "crook”. -

22. This remark is not a statement since whether or not a joke is "great” is a mafter of taste
and not of logic. To be a statement we should say to whom the jokes are great.

26. This demand is not a statement since following a demand is a matter of choice and not of
logic. To be a statement it should say that the formula is the only way to solve the problem.

30. The two lines are not parallel.
32. There are rational numbers that are irrational.

42. The converse: if it becomes flat, there will be a leak in the tube. The inverse: if there is no
leak in the tube, it will not become flat. The contrapositive: if it does not become flat, there
will not be a leak in the tube. :

50. The answer may vary. To give an example, "If I answer this question, the question is
answered by me” is a true statement whose inverse ”1If do not answer the question, the question
is not answered by me” is also true.

2.2

10. All N are T and R is T does not imply that R is N. A good change is all N are T and R
is not T so that R is not N. For example, we could say ”Russell is 4.9 feet tall” so " Russell is
not an NBA player”.

12. This is correct since all R are B and M is R implies M is B.

16. All people who steal are dishonest and shoplifters are stealing so that shoplifters are
dishonest.

18. If 3(z + 4) = 18, then © = 2.
20. If A, then ~ F.

24. The experiment should conclude that perhaps the line joining the midpoints of two sides
is about half the third side. The measurements may vary.
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2.3
8. N = NBA player, A = over 5 feet tall,

N A
. TN
A
10. S = square, ¥ = four sides,
S = F
~ F
~ S
AlC|[~CICY~C A (Cv~C)
T|T| F T T
B8IT|F}| T T T
FIT} F T T
FiF} T T T
AlB|BsAl~A|{~B|~A—>~DB
T|T T F F T
2./ T F T F T T
FiT F T F I
FIF T T T T

The statements are equivalent.

26.

o = Ny
Sl e

=3 =]
g e g
oo e
e Rl

The argument is correct.

BICi{~C|Bo~C|BAB-~C)|[BA(B—=~C)]—=2~C

T;T}] F F F T
28.|T{F{ T T T T

FI1T{ F T F T

FIF| T T F T

The argument; is correct.
2.4

8. This flowchart describes the process which helps decide why a TV will not turn on. The
choices are: the TV is not plugged in, the receptacle is not working, the TV is not working,.

10. a) It will be placed in desk. b} It will be inserted in sharpener and then placed in desk.
¢} It will be placed in desk or discarded. d) It will be inserted in sharpener and then placed
in desk or placed in desk directly. e) It will be discarded after being inserted repeatedly in
sharpener.

16. The answer may vary.
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2.5

10. A possible ”big-small” pattern could be:

\ /

(3) (D (3)

A possible say ”one-three” pattern could be.

(0T) @ @
AN P/}\
/ @ \® © ®

@ ®

where a number ¢ is of type "one” if @ — 1 is divisible by 4 and ”three” otherwise.

12, The sum should be a third of 2+ 4 46 48 1 10 -+ 12+ 14 - 16 -+ 18, 1. . 30. Then we
decompose 30 info a sum and look for how often terms occur in various such decompositions:

24+10+18

24 12-+16

4+10+ 16

4412414

44+ 1848

6410+ 14

6+164+8

8+10+12

Since 10 occurs four times it should be in the center. Also 2 and 6 should not be in a corner.

1616 | 8
2 110118
12114 | 4

18. By "balancing” big and small numbers, we get

@ O—— O—0O0—06

/N

(&) O—W

/ N @

@ @ ®



O—O® @ (®)
O

(?—-@

22, By carrying, say T =1 and A and E are small like 2 and 3. Then let I = 9 and find

8 9 5 7 ¢ 4
+ 4.3 2 oo + 5 3 2
i3 2 7 1 3 2 6

24. Say T = 0 and observe that A and N are like 4 and 6. Hence,

1 4

X
ole 2

8 4

30. We need to divide 24 and get a number smaller than 7. Say 24+4 = 6 or 24 -6 = 4. Then
try 2Xx6—-7=5and5x14+2=7.

S xj{ 1 I+]2]|7
X + X
3{+ 241 +1617
8|+ 41—-]7]5
7 7 5

3.1

12. a) {z| = is an odd whole number with z < 12}
b} {1,3,5,7,9,11}

14. Correct symbol but not true. £ C I is true.
16. 'True and correct.

18. True but incorrect symbol. 5 € F is correct.
20. Correct symbo! but not true. 5 € F is true.

26. Assign to each number n = 4k — 3 the natural number & = (n+ 3)/4. In this way we get 2
one-to-one correspondence between the two sets of numbers.

30. E = {Belgium, Luzemburg, Germany, Switzerland, Italy, Monaco, Andorra, Spain}.



Squtions to Sec 4 1 and Sec 4 2“‘
Sec 4.1.

(12) (a) There is only oﬁe 7 of-'spad'e's' S0 piiélia.bility = 51—2 =
(b) There are four 7’s in a deck, so pzobablhty = —Q = Ls

(c) There are twelve face cards in a deck(thlee in each smt), 80 plObabillty
12 3
= 52 T3 '

{(d) There are thirteen hearts in a deck, so probabﬂlty = 5 4

{€) There are twenty 31x red cards {thirteen each for hearts and diamonids),

so probability = 2—6 = 2

f) There are four 8’s and four aces, so probability = & = 2
Y= 537 13

(14) (a) There are five ways in which you can have a sum 8 with two
dice(2-+-6, 345, 444, 5+3, 6+2) and there are 36 different possxblhtres with
two dice, so probability = 5

(b) There is no combination of two dice which has sum 1, so probability
g

= =0
36

{¢) There are ten ways in which this is possible ({1, 3), (2, 3), (4, 3), (5, 3),
(6, 3), (3,1), (3, 2), (3, 4), (3, 5), (3, 6)), so probability. = 33 = %

{d) There is no way that the sum of two dice is 13(The maximum is 6+6 =
12), so probability = & =0 :

(e) Any sum of two dice is always less than 13 so probability = 1

(f) From part (a) the chance of having a sum of 8 in a roll is 5% thel efme if it
is rolled 9000 times then the chance of having a sum of 8 is 9000 X 36 = 1250

(16) The probability of reaching base is 0.435. There if he comes to bat 620

times, then the number of times he is expected to reach base is 620 x0.435 =
270 '

(18) There is 75% of waking up when the alarm rings, therefore thé chance
of not waking up when the alarm rings is given by 100% - 76% = 25%

(22) (a) There are 12 possibities from each die. Therefore the possible

1




outcomes with two 'aicé 'i;c'v,"i'z x 12144

(b) ‘There is only one way that the sum. of t;he two dzce can be 24 (12+12), | :'{ B

' themfore the probabxhty = ;-

{c) There is no combmatlon of two dlce whlch has sum more than 24
thérefore the pwba.bxhty =0

(d) There are cight combinations of two dice having-a sum 1?((5 12), (6.
11) (7, 10}, (8,'9), (9, 8), (10, 7), (i1, 6), (12 5)), thelefme probability =
L

M'i 18

(e) Combination whlch has sum 18 = (6, 12) (7, 11}, (8, 10}, (9, 9), (10, 8),
(11, 7}, (12, 6) . '

Combination which has sum 19 ='(7, 12), (8, 11}, (9, 10), (10, 9), (11,
8), (12, 1) '

Combination which has sum 20 = (8, 12}, (9, 11), {10, 10), (11,l 9}, (12,
8)

Combination which has sum 21 = (9, 12), (10, 11}, (11, 10), {12, 9)

Combination which has sum 22 == (10; 12), (11, 11), (12, 10)

Ceombination which has sum 23 = (11, 12), (12, 11)

Combination which has sum 24 = (12, 12)

Therefore fotal number of ways of having a sum greater than -17 = 28
28 _ 7

Hence probability = 53 = &

(f) Any combination of two dice always has sum greater than 1, therefore
pichability = 1

(24) (a) There ale eight kings, therefore probability to draw a king on the

k3
first card = 5 = 6

(b} Now there are 7 kings left and there are 47 total cards left, therefore
probability of drawing another king = 4;‘:[

(¢} Now there are 6 kings left and there are 46 total cards left, therefore

probability of drawing another king = £ = 2
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