











































































































TheTriangleInequality
theorem For any triangle the length of any
side is less than the sum of the lengths
of the other two sides

a e b ta
a b b e a te

c e at b
C

Informalproof n The shortest path between two

points is a straight line So going directly between
two vertices should be shorter than going to another
vertex First

Probleme Prove that For any 3 points A BC we

have
AC 3 IAB BCI

IF A B C collinear then

Casey f x a y

A B c














































































































AC act y AB x AC y

We have IAB BCI Ix yl
x y or act y

at y since my 0

So the inequality is true
e x yCasely
A C B

AC x AB xty BC y
We have IAB BCI buy yl

x

AC

so the inequality is true and in this case

equality holds

IF A BC not collinear then we can apply the

Triangle Inequality
A

IF AB 3 BC then we have
B c














































































































Act Bc AB

AC AB Bc IAB BCI

as required
A

If ABC BC then we have

A Ct AB S Bc B C

Ac BC AB IAB BCI
as required

Geometric interpretation of this result the length
of a side of a triangle is no less than

the absolute value of the difference between

the other two sides

Problems side AC of SABC has length 3 8

Side AB has length 0.6
The length of side Bc is an integer














































































































Find 13C

By the Triangle Inequality

BCC Act AB

3.8 t 0.6

4.4

By the Reverse Triangle Inequality

BC LAC ABI

13.8 O 61
3.2

There is only one integer between 3.2 and 4 L

so we must have Bc 4

Problems Prove that the length of any side

of a triangle is not more than half its

perimeter














































































































a b
Perimeter at btc

We have by the Triangle
c Inequality a btc

So 2A C atb to

perimeter

a a perimeter
2

Generalisation the sun of the lengths of any
In 11 sides of a polygon is greater than

the length of the nth side

Again we can explain this intuitively the

shortest path between two points is a straight

line this is obviously more efficient than

visiting multiple other points First

We can also use the Triangle Inequality
and induction For a more Formal proof














































































































D A D inequality SABC

AC e AB TBC
B

D inequality SACD
AD Act CD

combine the two ADL AB t BC 1 CD

Problem the distance From town A to town B

is 660km From town A to town C is 310km

From town C to town D is 200km From

town D to town B is 150 km How far
is it From town c to town B

Note that 660 310 t 200 t 150

So the towns must lie on a straight line

c 660
I f p n

A 310 c 200 D 150 B

The distance From town C to town B is

200 t 150 350 km














































































































Problems In a triangle with integer side lengths
One side is three times as long as a second side

and the length of the third side is 15

What is the greatest possible perimeter of the

triangle
By the Triangle Inequality

15 n 3ns n t 15

2n a 15

3h n E 7

To maximise the perimeter we want to

maximise n So we choose n 7 to

obtain a perimeter of

7 t 3 7 t 15 430
Additional question what is the minimum possible

perimeter of the triangle

By the Triangle Inequality

15 s n t 3h Lin n 4














































































































To minimise the perimeter we
15 n want to minimise n So we

choose n 4 to obtain a

3h Perimeter of

4 3 4 t IS

Problein A triangle has side lengths logio
121

logio175 and log o n where n is a

positive integer Find the number of possible

values of n

logoh logroll2

10910175

By the Triangle Inequality

log o n s logo 12 t logio 75

log o 12 75

log to 1900
n s 900




























logoh log0112

10910175

Again using the Triangle Inequality

109,0 751 a log o 121 t logio n

log o 75 logio 12 c 10910 n

log o 7 c logio n

6.25 L N

So we have 6.25 c n s 900

7 E n E 899

There are 8930 integers in this range

An easy way to count

7 E n E 899 I E n G E 893


