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24MCU521/23MCUS20
PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS)
BSc DEGREE EXAMINATION DECEMBER 2025
(Fifth Semester)
Branch - MATHEMATICS WITH COMPUTER APPLICATIONS
REAL ANALYSIS
Time: Three Hours Maximum: 75 Marks
' SECTION-A (10 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10 x1=10)
Module {Question . K
No. No. Question Level co
A real valued function is said to be strictly increasing if for
1 any x,y in the domain of £, x<y, then K1l [ COl
1 a) f(x)<f(y) b) f>fy) o) FERY) &) fx)>0
5 It Nx+3=___ | K2 | cor
a)2 b) 1 c) 4 d)3
A function is continuous at a € R if lim f(x) = .
3 . x-a K1 CO2
a) f(a) b) c)0 d) f(-a)
2 The set of all irrationals is of category.
4 a) first category b) second category K2 [CO2
¢) n't category d) third category
If £ is a continuous real valued function on [a,b] then f takes
5 every value between and . K1 |CO3
3 a)fa)&f(b) b)-w&o  c)0&w d)-0&0
Every bounded subset of R? is .
6 a) totally bounded- - b) compact K2 |CO3
¢) bounded d) unbounded :
If the metric M has the Heine Borel property then M is
7 a) compact b) bounded -1 K1 [ CO4
4 c) complete d) unbounded " .
Every finite sub’sEt of any metric space is . -
8 a) bounded e b) totally bounded K2 | CO4
¢) unbounded = . d) compact
A bounded functlon has Riemann Integral if fis
atmost every point. _
J a) continuous b) dlfferentlable Kl €05
5 ¢} both a &b d) none of the above
If a <b, then (a,b) is not of measure . 5
10 a)0 b) 1 c) -1 d2 - K2 |C0
SECTION - B (35 Marks)
- Answer ALL questions
ALL questions carry EQUAL Marks (5x7=35)
Module | Question . K
No. No. Question Level co
Prove that h’m[f(x) + g(x)]=L+M,if

a1y #(x) = L and lim[g(x)] =

X312

1 (OR) K3 | cCol
If f is a monotonic function on (a,b) and ¢ € (a, b) then xl_t’ig'i f{x)

11.b. | and lim f(x) both exist.
X=rC—
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12 Prove that go f is continuous at ‘a’ if f, g are real valued and fis
& continuous at a and g is continuous at f(a).
2 (OR) K3 | COo2
12.b. | Prove that the set of all irrationals is not of type Fa.
13.a If fis a continuous function from a metric space M; into M; and if
| M is connected prove that the range of fis also connected.
3 (OR) K3 | CO3
13 Prove that, if the subset A of the metric space < M, p > is totally
""" | bounded then A is bounded.
l4.a If A is a closed subset of the compact metric < M, p-> then prove
| that the metric space < 4, p > is also compact.
4 (OR) K3 | CO4
14b Prove that the range f{M) of fis compact, where fis a continuous
| function from the compact metric space M into M.
15.a. | State and prove Rolle’s theorem.,
5 {OR) K3 | CO5
15.b. | Prove thatif f e ([a,b]), then |f] € R[a,b]and ( j ’ 11 < j b[ f -
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10= 30)
Module | Question . K
No. No. Question Level | €0
Let < M, p > be a metric space and if {5, """ is a convergent
1 16 ) o K3 Co1
sequence of points of M then, prove that {s, Jo= is Cauchy.
2 17 Prove that 4 U Bis of the first category if A and B are sets of the K3 coz
first category.
Prove that 4 = M is totally bounded if and only if every
3 18 sequence of points of A contains a Cauchy K3 CO3
subsequence where < M, p > is a metric space.
4 19 Prove that metric space M is compact if m has the Heine Borel K3 COo4
property.
¢ . . . .
5 20 Prove that fis continuous at ¢ if the real valued function f has a K3 Cos

derivative at c e R!.
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