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Proof of Theorem 1
Recalling , we take the mathematical expectation of both sides of (41) to obtain
		(71)
Hence, the error dynamics in (71) are stable in the mean sense only if the step sizes meet the following condition
		(72)
where  denotes the spectral radii of a matrix. In matrix theory, the inequality  is always held for any matrix . According to this inequality property, we can further obtain
		(73)
Therefore, (73) can be met when the following inequality is satisfied
		(74)
This can be ensured by setting  for all . Hence, Theorem 1 is proven.
A. [bookmark: _bookmark98]Proof of Theorem 2
Taking the limit of both sides of (43) as  yields
		(75)
which gives the following result
		(76)
According to Theorem 1 and (44),  is a stable matrix. Substituting (44) into (76) can further yield
		(77)
Recalling , we can obtain from (77) that
		(78)
which completes the proof of the theorem.
B. [bookmark: _bookmark100][bookmark: _bookmark101]Proof of Theorem 3
We introduce a candidate Lyapunov function to analyze the control stability as follows
		(79)
where 𝐿(𝑡) ≥ 0, since 𝑷 is positive definite. Taking the time derivative of (69) yields
		(80)
[bookmark: _bookmark102]Thus, substituting (65) and  into (80) further yields
		(81)
Now, we proceed to analyze the upper bounds of , , and  as follows.
i) The upper bound of : Recalling that  for  and , we can see that
		(82)
Moreover, recalling that  for , we can have
		(83)
Combining (82) and (83) yields
		(84)
for any . Recalling the definition of , we expand  and apply (82) and (84) to obtain
(85)
ii) The upper bound of : By a property of the Kronecker product, we have
		(86)
Using the arithmetic-mean geometric-mean (AM-GM) inequality and (86) yields
		(87)
Note that in matrix theory, the maximum eigenvalue of , denoted by , i.e., the spectral radius of , always satisfies . Recalling that , (87) results in
		(88)
iii) The upper bound of : Recalling the definition of , we can rearrange  into
		(89)
Using the norm inequality and Assumption 1, we can further obtain from (89) that
[bookmark: _bookmark113]		(90)
Now, we substitute (85), (88), and (90) into (81) and obtain
		(91)
From (91), we further consider two cases of the relation between  and  as follows.
i) When  is selected to meet : In this case we can directly obtain from (91) that
		(92)
Recalling that  is a symmetric positive definite matrix, there exists a unitary matrix, , such that  can be decomposed into the form , where  denotes the -th eigenvalue of . Now, we can introduce an auxiliary variable , such that (92) can rearranged as
		(93)
[bookmark: _bookmark114]Since  and  are selected to meet (69), we can introduce a symmetric positive definite matrix, >0, such that
		(94)
[bookmark: _bookmark116]Thus, (93) can further result in
		(95)
where  denotes the minimum eigenvalue of .
Note that  and  are two  class functions with respect to . According to [42, 43], (95) indicates that  is an ISS-Lyapunov function. At this point, according to Lemma 1, the platoon system is ISSS.
[bookmark: _bookmark118]ii) When  is selected to meet : In this case, we examine another upper bound of the Lyapunov function . Recalling (90), we use another upper bound for  that involves  as follows
		(96)
Then, we can substitute (85), (88), and (96) into (81) to obtain another upper bound for  as follows
		(97)
On the other side, we can represent  as  and , where  and  are two introduced parameters that satisfy  and , respectively. Therefore, we can have
		(98)
[bookmark: _bookmark121]where we let . We substitute (98) into (97) to obtain
		(99)
From (99), we analyze the upper bound of the term 𝐿5(𝑡). Using the AM-GM inequality, we can first obtain
[bookmark: _bookmark122]		(100)
Furthermore, using the Cauchy-Schwarz inequality and recalling , we obtain from (100) that
		(101)
Combining (101), (100), and (99), we can finally obtain
		(102)
Using the same logic as that employed in the first case, we can derive from (102) that
		(103)
Similar to (94), we define a symmetric positive definite matrix  as follows
		(104)
Combining (103) and (104), we arrive at
		(105)
Compared with (95), there additionally exists the effect of the control input signal from the leading CAV in (105), i.e., . However, such a disturbance term is bounded, recalling that  and . That is,  is still a  class function with respect to the disturbances , where . According to [42, 43], (105) indicates that  is an ISS-Lyapunov function such that the platoon system is ISSS, as stated in Lemma 1.

