Mathematics for Software Engineering VIA University College

MSE Hand in 1 - solution

The assignments are to be solved in pairs. Each pair can only hand in one solution.
Submission by the end of class.
The assignments must be solved by hand.

Assignment 1

Rearrange each of the formulas below such that x becomes the subject

(a) 4=e" 4y
4=e"+y
4—y=¢e" (Subtract y from both sides)
e*=4—y
In(e”) = In(4 — y) (Take the natural logarithm of both sides)
x=1In(4-y) (Since In(e®) = x)

Final rearranged formula:

x=1In(4—y)

(b) y = 10741/

y= 10°t%
1
logipy = 2z + - (Take the logarithm base 10 of both sides)
1
logigy — 2z = - (Subtract z from both sides)
1
— == (Take the reciprocal of both sides)
logipy — 2
1
r=— (Simplify)
loggy — 2
Final rearranged formula:
1
r=——
logigy — 2
(¢) 10 = In (5z)°
10 = In (5z)°
10 = 21n |5z| (Using the identity Ina® = bln |a|)
5 =1In|5z| (Divide both sides by 2)
e’ = |5z (Exponentiate both sides)
5r = +e’ (Remove the absolute value, resulting in +)
5
x = i% (Divide both sides by 5)
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Final rearranged formula:

5
e
r=+—
5

(d) k+1=log, (”Tx>

k+ 1 =log, (%)

ok F1 — % (Exponentiate both sides with base 2)

2.2 — g (Multiply both sides by 2)

2k+2 — g (Simplify the left side)
ok+2

(Divide both sides by n)

xr =
n

Final rearranged formula:

2k+2

—
n

Assignment 2

The error associated with statistical uncertainty is given by

E=2 .2

Vn
where Z;_,, is the z-score associated with the standard normal distribution, o is the standard deviation

and n is the sample size.

(a) Rearrange the above formula such that sample size becomes the subject

o
E=7Z_,.,—
-« \/ﬁ

Evn=Z_q0 (Multiply both sides by v/n)

Z1—a
n = 2109 Divide both sides by F
7. 2
n= <1Ea0) (Square both sides)

Final rearranged formula:

Zl_aO' 2
n =
E
(b) Assuming a z-score of 1.96, and standard deviation of 2, what sample size is needed in order to
have an error of no more than 0.57

To find the required sample size n such that the error E is no more than 0.5, given a z-score of
1.96 and a standard deviation ¢ = 2, we use the formula:

n = Zlfaa 2
N E

Given:
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o /1_, =196
e 0 =2

e =05

Calculations:

84)2

= 61.4656

Since the sample size n must be a whole number, and to ensure the error does not exceed 0.5, we

round up to the next whole number.

Final Answer:

n > 62

Assignment 3

Find the greatest common divisor and the least common multiple of the pairs of integers below

(a) 22-3%.55 and 2° - 3% . 52

Greatest Common Divisor (ged):

For each common prime, take the minimum exponent:

gcd(a, b) _ 2min(2,5) . 3min(3,3) . 5min(5,2) — 22 . 33 . 52

Compute the ged:

ged(a,b) =2%-3% .52
=4-27-25
= 2700

Least Common Multiple (lcm):

For each prime, take the maximum exponent:

lcm(a, b) — 2max(2,5) . 3max(3,3) . 5max(5,2) —95. 33 . 55

Compute the lem:

lem(a,b) = 2533 . 5
—=32-27-3125
= 2,700,000

Final Answers:

ged(a, b) = 2700

lem(a, b) = 2,700,000
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(b) 2-3-5-7-11-13 and 2** - 3% . 11-17*
Greatest Common Divisor (ged):

For each common prime, take the minimum exponent:
ng(a, b) — Qmin(Lll) . Smin(l,g) . 11min(1,1) — 21 . 31 . 111
Compute the ged:

ged(a,b) = 24 - 31111
=2-3-11
=66

Least Common Multiple (lcm):

For each prime, take the maximum exponent:
1CH1(CL, b) _ 2max(1,11).3max(1,9).5max(170).7max(1,0).11max(1,1)‘13max(1,0).17max(0,14) _ 211.39.51.71'111'131.1714
Compute the lem:

lem(a,b) =232 .50 7t 11t 13t 7t
= 2048 x 19683 x 5 x 7 x 11 x 13 x 17
= 201, 755,473,920 x 1714
~ 201, 755,473,920 x 1.683 x 10'7
= 3.39794854893536 x 1073

Final Answers:

ged(a, b) = 66

lem(a, b) &~ 3.398 x 10%

For two positive integers a and b the product can be calculated as a - b = ged(a, b) - lem(a, b)

(c) Verify that the rule holds for the integers in (a) and (b).

For two positive integers a and b, the product can be calculated as:
a-b=ged(a,b) - lem(a,b)
First Pair of Integers:
Given:
a=2%.3%.5
b=2".3%.5
Previously calculated:
ged(a,b) = 2% 3% . 52
lem(a,b) = 2533 . 55
Compute a - b:

a-b=(2%-3.5%).(2°.3%.5%)
— 22+5 . 33+3 . 55+2

=27.36.57
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Compute ged(a, b) - lem(a, b):

ged(a, b) - lem(a, b) = (2% - 3% - 5%) - (2°- 3% . 5%)
— 22+5 . 33+3 . 52+5

=27.36.57
Conclusion:

a-b=ged(a,b) - lem(a, b)

Second Pair of Integers:

Given:

a=2-3-5-7-11-13=2".3".51 .71 .11 . 13!

b=2".39. 11171 =21 .39 . 111 . 1714
Previously calculated:

ged(a,b) =24 - 3111t

lem(a,b) =232 .50 7t 11t 13t 17t

Compute a - b:

a-b=(2'-3'.5'.7 11" -13Y) - (213711t 17

— 21+11 . 31+9 . 51 . 71 . 111+1 . 131 . 1714
=212.310. 51 .71 112 . 13 . 17

Compute ged(a,b) - lem(a, b):

ged(a,b) -lem(a,b) = (2'-3' - 111) - (2! - 3250 . 71 . 11t - 131 - 17M)
— 21+11 A 31+9 . 51 3 71 . 111+1 . 131 . 1714

=2'2.310. 517111213 . 1714

Conclusion:

a-b=ged(a,b) - lem(a,b)

(d) If the product of two integers is 273%527! and their greatest common divisor is 23345 what is their

least common multiple?

Given:
a-b=27.38.52. 71
ged(a,b) = 2% - 3% 5!

‘We know that:

a-b
lem(a, b) = —2 2
cm(a,b) ged(a, b)
Compute lem(a, b):
27.38.52.711
lem(a,b) = =5 351
—_ 2773 . 3874 . 5271 . 711
_9t.gi. gl 7l

Final Answer:

lem(a,b) = 2% .3%. 51 . 711

(Subtract exponents)
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Assignment 4
Find the values
(a) 231 mod 12 We have:
231 + 12 = 19 with a remainder of 3
Therefore:

231 mod 12 =3

(b) 88 mod 12 We have:
88 + 12 = 7 with a remainder of 4
Therefore:

88 mod 12 =4

(¢) 599 mod 9 We have:
599 + 9 = 66 with a remainder of 5
Therefore:

599 mod 9 =5

(d) 400 mod 9

400 = 9 = 44 with a remainder of 4

Therefore:

400 mod 9 =14

Use (a)-(d) to do the following

(e) Check if (231 +88) mod 12 = (231 mod 12 + 88 mod 12) mod 12

231488 =319

LHS =319 mod 12
Calculate 319 mod 12:

319 = 12 = 26 with a remainder of 7
So:

LHS =17
Compute the right-hand side (RHS):

231 mod 12=3, 88 mod 12=4

RHS = (3+4) mod12=7 mod 12=7

Since:
LHS = RHS =17

Conclusion:

(231 +88) mod 12 = (231 mod 12+ 88 mod 12)
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(f) Check if (599 + 400) mod 9 = (599 mod 9 + 400 mod 9) mod 9 Compute the left-hand side
(LHS):

999 + 400 = 999

LHS =999 mod 9
Calculate 999 mod 9:

999 + 9 = 111 with a remainder of 0
So:

LHS =0
Compute the right-hand side (RHS):

599 mod 9=5, 400 mod 9=4

RHS=(5+4) mod9=9 mod9=0

Since:
LHS=RHS =0
Conclusion:

(599 + 400) mod 9 = (599 mod 94400 mod 9) mod 9

Therefore, the rule holds for these cases, and actually the rule holds for any sum of
integers:

(a+b) modm=(a modm+b modm) modm
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