Question 1: Prove by mathematical induction that for all positive integer values of n:

nn+1)

14243 ++n=——

Step 1: When n = 1, the left-hand side (LHS) is LHS = 1, whereas the right-hand

side (RHS) is RHS = 1“7“) =i-1

Therefore the statement is true forn =1

Step 2: Let assume that the statement is true forn = k, i.e.

k(k + 1)

14243+ +k=—

In that case, for k + 1, the LHS of the equality is:
LHS =14+2+3+ - +k+(k+1)

k(k + 1)

LHS = +((k+1) using the assumption above

k(k+1) 2(k+1)
z T2

k(k+1)+2(k+1)
2

_(k+D(k+2) which is the same statement as the assumption
LHS = 2 above, for (k + 1)

LHS =

LHS =

Therefore, if the statement is true for k, then it is true for (k + 1)

Step 3:
The statement is true forn = 1
The statement is true for (k + 1) if it is true for k.

Therefore, by induction, it is true forall n > 1
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Question 2: Prove by mathematical induction that for all positive integer values of n:

1+2+22 44201 =2n_1

Step 1: When n = 1, the left-hand side (LHS) is LHS = 1, whereas the right-hand
side (RHS) is RHS =2' =1 = |

Therefore the /JW is T;\».Q_, forn=1

Step 2: Let _ A/RUMWL  that the /d'fw is bw&_ forn =k, ie.
1+2422+- 42kl =2k_1

In that _Caee for k + 1, the LHS of the Q%Mfg is:

LHS = 1424 2% 4 -+ 2571 4 2K

\

LHS = (2F — 1) + 2K WMy the mu\\‘hm i—
LHS =2 x 2k — 1

LHS = 2k+1 _ 1
M is the same Qj Mas the

LHS =25 =1 a,mu&l_h_&above for (k + 1)
T&A&f ,if the /fh)ﬁa\mr is true for k, then it is true for ( K‘H )

Step é__:

The 4(M istrueforn =1

The statement is ‘AM.Q_ for (k + 1) ifitis twe fork.
Therefore, bywit is IM,Q for (LQQ. n=1
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Question 3: Prove by mathematical induction that for all positive integer values of n:

_n(n+1)(2n+1)
& 6

Step 1: Whenn = 1, the f’ /I(AQ(LHS) is LHS = 1, whereas the
A ad (RHS)is£H5=%ﬂ=ﬁ= 1.

6

the /J{'M is 1‘7\&9.. forn=1

1422432 -+ n?

Step 2: Let _(/xunQ_ thatthe /b’b\ﬁ)\\w/\k’ is lZn_x O forn=k,ie.

k(k+1D(2k+1
14224324+ k%= ( X )

6
Inthat _Coe@  fork + 1, the LHS of the gw'o&’is:
LHS =1+22 4324+ k? + (k+ 1)?
k(k+1Q2k+1) g

LHS = + (k + 1)? %tbe assumption G«Q’O&ﬁ

s = ok & 1)(62k +1), 6%k+1)°
: 6

[ig = MET Dk +61) + 6(k +1)?

s - (Kt DIkCK +61) 60k + 1]

T 1)(21{2 + 7k +6)

s = Je Dk +62)(2k +3)

(k+D)(k+2)[2(k+1)+3] \N'eo‘(/o\ is the AOML_  statementas the

LHS = MM\\‘FM above, for (k + 1)

6
MF& ,if the /b"'o.w istruefor&,thenitis t\»&. for &-—'H

Step 3:

The AM is true for_N = |
The /XY‘&W is TAme_ for (k+1)if \'k— is tae for_g,_
wn& by _wduchion itis_ e for o n e N
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Question 4: Prove by mathematical induction that for all positive integer values of n:

1 N 1 . i . | _n
1x3 3x5 5x7 Cn-1D2n+1) 2n+1

Step 1: 'F(Slz n =1, the R&&M(LHS) iISLHS = — m

' (RHS) is RHS = .
2%x1+1 3

/A‘W istrueforn=1

Step Z:lQI;_QMthat the Alw is Mforn =k, ie.

1 - 1 N 1 P 1 _k
1x3 3x5 5x7 Qk-1DRk+1) 2k+1

In that _CaR®_ | for k + 1, the “:{S ofthe@ﬁ%is:
1 1 1 1 1

S =Gt tsxr V" Y e e+ D T Rk r DRk + D+ 1
L = 1 1 1 1 1
PEatns T syt T e ks D T ek D@2k + 3
k 1
LS = I T Gk s D2k + 3 Jm‘ﬂdrthe—)@bove
— k(2k + 3) N 1
T QRE+1DQRk+3) Rk+1)Q2k+3)
_ kQ@k+3)+1
LHS = Qk+1DQ2k+3)
B = 2k +3k+1
T QRE+1DQR2k+3)
_ Qk+DUk+1)
S = 2k + 1)(2k + 3)
EA k+1
T 2k+3
LHS = k+1 \\KQ\LZQ\ is the same_/o@gsthemww
T2+ 1) +1 for_ @41
IQQAQQE& L[{; the Wls AN for g ,ﬁ%ltls t\w_for Q:(’l
Step 3:

Themtis boo for N= ,
The M&Wis t\»&. for Q:"l ifitis b\nﬁ.for &v

Mby ndncla itis_tame  foran_m € TN
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