
MATH 220 HANDOUT 11 - INJECTIVITY

(1) Draw a picture of a function which is
(a) injective

(b) not injective

(2) Finish the following sentence: a function f : X → Y is not injective if . . .
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(3) Which of the following functions are injective?

(a) Inj N: R→ R; x 7→ x2.

(b) Inj N: R→ R; x 7→ x+1
2

.

(c) Inj N: R→ R; x 7→ cosx.

(d) Inj N: [0, π)→ R; x 7→ cosx.

(e) Inj N: R≥0 → R; x 7→ x−1
x+1

.

(f) Inj N: R− {−1} → R; x 7→ x−1
x+1

.

(g) Inj N: R→ R; x 7→ arctanx.

(h) Inj N: R3 → R2; (x, y, z) 7→ (x, y).

(i) Inj N: R2 → R3; (x, y) 7→ (x+ y, x− y, x2 + y2).

(j) Inj N: P (R)→ P (Z); S 7→ S ∩ Z.

(k) Inj N: P (Z)→ P (Z); S 7→ S ∪ {1}.

(l) Inj N: Z→ P (Z); n 7→ {n}.

(m) Inj N: P (Z)→ Z; S 7→ |S| if S is finite, 0 if S is infinite.

(n) Inj N: R→ R; x 7→ x3 + 1.

(o) Inj N: R→ R; x 7→ x(x2 − 1).

(p) Inj N: C→ C; x 7→ x2.

(q) Inj N: [1,∞)→ [0,∞); x 7→ x3 − x.


