ClassRoom

Proof Without Words:
Alternating Sum of
Odd Numbers

ARNABI SAHA Editor’s Note. This is a visual and imaginative, though

S round-about way of proving this identity. We request our
In this visual proof, we yorp & Y 4

will demonstrate that
SN (=

readers to remember that this is just a visualization, but that
is the case with many such ‘proofs’.

Theorem. We will prove that >, (—1)"*(2k— 1) = »,

where 7 is a natural number.

Proof. We will provide the visualization of the theorem for
n = 7 and 6 respectively.

Case-I. First we consider the situation for odd #; for this we
show that

1-34+5—-74+9—-11+13—------ +(2n—1)=n

For the visualization, we take n = 7.

Let, 1
U=14+5+9+13 -
=14+ (14 (1 x4)) ) B
+(1+(2><4)) Thatis U= 11 4|4
+(1+(3x4)).
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Let, 3
V=3+7+11 Lee V=13

=34+ 3+ (1x4))
+ (34 (2x4)) - -
3 4 (4|3 34 4|3
Thatis,2V=| 3 | 4 + 4 3 = 3(4 (4|3
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Thus,1 —34+5—-74+9—-114+13=7.
Case-II. Next we consider the situation for even #; for this we show that

~1+3 =547 —9+11— +@2n—1)=n

For the visualization, we take n = 6.

Let 1

U=1+5+9 Thatis U=| 1
=14 (1+(1x4))
+ (14 (2 x 4)).
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Thatis2U=| 1 | 4 + 4|1 = |1 4|4

Let 3

V=3+7+11 Thatis, V=| 3 | 4

=34+ (34 (1x4))
+(3+ (2 x 4)). 3|44

3 4143 3 4[4 3
Thatis2V=| 3 | 4 + 4 13 = 3| 4(4 |3
3| 4|4 3 314|143

Thatis,2V —2U =| 2

[
(o))

So, V—-U=1|1

Thus, -1 +3—-54+7—-9+ 11 =06.
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