
More on continuity

has at least two distinct elements in it. �
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Continuity on [a, b]
Aamra jain eJ f : A → B Jid EkTa function Hy teb

f(A) Hl image of f. Aenk smey A-r ibivß z¯m f(A)-
Er mezYO sK¸aimt Hy. Aamra Exaen edxb eJ, A Jid EkTa

closed, bounded interval Hy, Aar f(x) Hy continuous,
teb f(A)-O EkTa closed, bounded interval Het bazY. EI

kQaTa per nana kaej lageb.

�Qem 
T
 ker men ker inI closed, bounded interval-ra
ikrkm edxet. Interval maen Hl R-Er �EkTana� ekaena

subset, Jar maeC ekaena f�ak enI, eJmn (0, 1) ba [0, 1) ba

[100, 200] ba (−∞, 3) EI rkm.

Exercise 364: Eedr mezY EkTaI xail interval, ekanTa?
(i ) {0, 1, 2} (ii ) (0, 1) ∪ (1, 2) (iii ) {10}. �

sb interval-I closed ny, eJmn (0,∞) ba (0, 1) ba [0, 1)
Era ekU closed ny. ikqu closed interval-Er UdaHrN

Hl [0, 1], (−∞, 4], [0,∞). Eedr mezY (−∞, 4] Aar [0,∞)
Aabar bounded ny. sutraK sb imiley d�a�aela	 closed,
bounded interval-ra edxet Hy [a, b]-r mt, eJxaen a, b ∈ R

EbK a ≤ b.

Ebar edix continuous function-edr eblay Eedr image
sèe«z ik bla Jay. �Qem xail interval-edr iney kaj kir

(closed, bounded vuel igey).

Example 85: zera A Hl eJekaena EkTa interval, eJmn

Het paer A = (0, 1) ba [0, 2] ba [0,∞). f : A → R Hl

eJ ekaena EkTa continuous function. taHel ik f(A) =
(1, 3) ∪ (5, 7) kxena Het paer?

Soln:

na, karN (1, 3) ∪ (5, 7) set-Tar mezY EkTa f�ak Aaeq. EI

f�aekr duI idek dueTa point naO set-Er mezY, zera 2 Aar 6.
Jid sitYI f(A) = (1, 3)∪ (5, 7) Ht teb Aamra Emn a, b ∈
A eptam Jaet f(a) = 2 Aar f(b) = 6 Hy. EIbar f�aekr

mezY Ja xuS� EkTa point naO, eJmn 4. taHel intermediate
value theorem bleq eJ, Emn EkTa c ∈ (a, b) Aaeq Jaet

f(c) = 4 Hy. (eJeHtu A EkTa interval, sutraK c ∈ A HebI,

taI f(c)-r defined HOya iney ekaena dui±
Úa enI.) ikÚu esTa

eta Het paer na, karN 4 6∈ (1, 3) ∪ (5, 7) = f(A). �

tar maen intermediate value theorem bleq eJ EkTa

continuous function-Er domain-E Jid ekaena f�ak na Qaek
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