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Differentiation (part 1)

Let f(x) be a function such that

• it is continuous on [a, b],

• it is differentiable on (a, b), and

• f(a) = f(b).
then

∃ξ ∈ (a, b) f ′(ξ) = 0.

Rolle’s theorem

�
Aamra
EXuiN ETa �maN krb, Aaeg S¯tguela vaela ker bueC inI. EkTa
S¯t reyeq	“continuous on [a, b] and differentiable on
(a, b).� ETa iney Aenk qaÕI Qtmt exey Jay, continuity-r
eblay closed interval, Aar differentiability-r eblay open
interval ekn? esTa ebaCa Jak.

• Jid (a, b)-r mezY ekaQaO differentiable na Hy teb ik
ibpd esTa eta AaegI beliq (Fig 36). ekaena ga��r 
lar
pQ AbSY Erkm Het paer na. Jid Ht, teb ga��Taek
Fig 37-Er Ab³Qan eQek Eklaef Fig 38-Er Ab³Qaen
ep��qet Ht, eJTa Aséb. lX kr eJ, f(x) Jid x = a
ba x = b-et differentiable naO Hy taetO Aamaedr
ikqu Ees Jay na (Fig 39).

• eJeHtu f(x) function-Ta (a, b)-r Upr differentiable
taI esTa (a, b)-r s¯bÕ continuous HetO bazY. ikÚu
esTaI JeQë ny. Jid x = a ba x = b-et continuous
na Hy, taHel g«Degal Het paer. Fig 40 dYaexa. taI
Aamra S¯t ideyiq eJ puera [a, b]-r UperI continuous
Het Heb.

Aa£qa bl eta, n�e
r dueTa Se¯tr mezY ekanTa ebS� SiµSal�?

f(x) is continuous on (a, b)

na ik

f(x) is continuous on [a, b]?

AbSYI iØt�yTa ebS� SiµSal�, karN (a, b) ⊂ [a, b], taI
iØt�yTa Hel �QmTa HebI, JidO �QmTa HelO iØt�yTa naO Het
paer. EkIvaeb �f(x) is differentiable on (a, b)�-r e
ey
ebS� SiµSal� Hl �f(x) is differentiable on [a, b].�
Jara na bueC Rolle’s theorem mux³Q krar e
ëa ker tara
Aenk smey S¯tguela Eidk Oidk ker efel. esTa E�abar jnY
n�e
r AKkTa kr.
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