




3. ( 10 pt ) Use Lagrange multipliers to find the absolute maximum and
minimum of

f(x, y) = x2 + y2 − 2x+ 4y + 5

subject to the constraint

x2 + y2 = 1

Solution: We have: ∇f = 〈2x − 2, 2y + 4〉 and ∇g = 〈2x, 2y〉. Therefore,
the system is:

2x− 2 = λ · 2x 2y + 4 = λ · 2y x2 + y2 = 1

from which we get::

2x− 2λx = 2 2y − 2λy = −4

or

x =
1

1− λ
y = − 2

1− λ
If we plug into the third equation, we get:

4

(1− λ)2
+

1

(1− λ)2
= 1

which can be easily solved to yield λ = 1±
√

5.

If λ = 1−
√

5, then x =
1

1− (1−
√

5)
=

1√
5

and y = − 2

1− (1−
√

5)
= − 2√

5

If λ = 1+
√

5, then x =
1

1− (1 +
√

5)
− =

1√
5

and y = − 2

1− (1 +
√

5)
=

2√
5

The maximum occurs at

(
1√
5
,− 2√

5

)
with f

(
1√
5
,− 2√

5

)
= 6 + 2

√
5.

The minimum occurs at

(
− 1√

5
,

2√
5

)
with f

(
− 1√

5
,

2√
5

)
= 6− 2

√
5.














